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Søren’s interest in 
aviation started 
at the age of 10, 
building model 

airplanes and reading aviation 
books. Inspired by the images 
in these books, he began 
photographing aircraft aged 
16 when attending his � rst 

airshow. The hobby has grown 
steadily from there. Søren started 
writing articles as a part-time 
freelance writer/photographer when 
he was 30. He now travels all over the 
world to photograph and write about 
aviation. His interests and expertise 
lie in military aviation, especially in 
his native country of Denmark.

CONTRIBUTOR PROFILE    SØREN AUGUSTESEN

THE USAF’S AGGRESSOR INITIATIVE

SEEING THE LIKES of the 
Chinese J-20 wheeling in the 
skies over Zhuhai makes US 
Air Force intelligence analysts 
nervous. Few experts believe 
the J-20 would last long in a 

� ght against an F-22, but the chances are 
that China will build these � ghters in 
numbers that will eclipse the USAF’s 
dwindling � ghter � eet.

Therefore, maintaining the technological 
and training edge is vital if the US is to retain 
aerial supremacy.

The feature in this issue on the 1st Fighter 
Wing Raptor squadrons is a classic case in 
point. While the Langley F-22 pilots enjoy a 
resident aggressor T-38 Talon squadron to 
‘� ght’ against, they typically have little 
option other than to � y against fellow 
Raptors for that high-end Red Air challenge.

Air Combat Command boss Gen Herbert 
‘Hawk’ Carlisle says that pitting � fth-
generation F-22s and F-35s against each 
other amounts to ‘zero training and almost 
negative training’. He adds: ‘generating our 
own adversary from � fth-generation is 
counterproductive.’ To challenge the crews, 
Carlisle wants to outnumber his F-22 and 
F-35 pilots against an e� ective aggressor 
force by a factor of 3:1 or 4:1.

While the T-38 aggressors embedded 
alongside F-22 squadrons o� er those 
numbers, the only real advantage the Talon 
pilot has is a small visual signature. F-22 
pilots need the opportunity to go up 
against a radar-equipped adversary and for 
the Red Air to be able to hold its own in the 
visual � ght.

The USAF has two dedicated F-16 Fighting 
Falcon aggressor squadrons: one at Nellis Air 
Force Base, Nevada, the other at Eielson AFB 
in Alaska. However, these only really have the 
capacity to support resident activities, with 
an occasional ‘road trip’. What Carlisle needs 
is an e� ective, resident aggressor squadron 
at each of his � fth-generation bases.

‘We need capacity and the threat is 
getting better. The density and the 
environment is getting more challenging, 
so we even need it more than we used to 
need it’, Carlisle said at November’s 
International Fighter Conference in 
London.

In July 2016, the USAF issued a request 
for information for adversary air (AdAir) 
capability, reaching out to the contractor 
air services companies. It’s a massive 
emerging market. At Nellis, despite having 
a resident F-16 aggressor squadron, during 
Fiscal Year 2016 alone the USAF says it had 
an aggressor shortfall amounting to a 
massive 3,000 sorties. 

The USAF is hard at work developing its 
live virtual constructive (LVC) training 
environment to make full use of sensors and 
capabilities in a secure environment — 
testing pilots in a high-end series of 
scenarios in a simulator, away from prying 
eyes. Despite such advances, the need to 
maintain e� ective live � ying remains.

In the coming years, we can expect to see 
increased use of contractor air services, 
providing the necessary numbers of 
aggressors with radar-equipped F-16s, 
alongside more in-house USAF aggressor 
units to o� er the high-end threat 
replication.

To keep track of the latest breaking news 
and analysis in the world of military air 
power you can visit our social media sites 
and our website: www.combataircraft.net.

You can also sign up for our free e-mail 
newsletter by going to 
www.combataircraft.net to register.

Jamie Hunter,  
Editor

E-mail: jamie.hunter@keypublishing.com
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The underside of 
a J-20 on display 

at Zhuhai. Note 
that it � ies with 

a Luneberg 
lens radar-

augmentation 
device under the 

fuselage, perhaps 
to conceal its true 

radar signature. 
via Chinese Internet
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DRAGON UNLEASHED
J-20 MAKES PUBLIC DEBUT AT ZHUHAI

CHINA’S PEOPLE’S 
LIBERATION Army 
Air Force (PLAAF) 
finally unveiled its 
J-20 stealth fighter 
to the public during 

the opening ceremony of Airshow 
China at Zhuhai in Guangdong 
province.

Two low-rate initial production 
(LRIP) J-20A jets completed a brief, 
60-second flypast on the show’s 
opening day, November 1.

While the long-awaited flight routine 
was hardly dramatic, the two fighters 
roared above a crowd numbering 
hundreds of spectators as well as 
political dignitaries and industry 
executives.

The J-20s made a few climbs, 
turns and formation flybys and then 
disappeared again, returning to 
Guangdong’s Foshan Shadi Airport 
where the two jets resided during the 
event.

Zhuhai is China’s biggest and 
most important airshow, a biennial 
occasion that serves as a ‘spotlight 
on the East’ and is used by Beijing 
as an opportunity to demonstrate 
its achievements and ambitions in 
civil aerospace and military aviation. 
Consequently, the J-20A can be 
seen as a prime symbol of Beijing’s 
increasing ambitions and the extent 

of its recent results in the field of 
military technology. Combat Aircraft 
had predicted the public appearance, 
with evidence of preparations for the 
airshow being noted at the Chengdu 
Aircraft Industry Group (CAC) airfield 
since October.

Prior to this unveiling, the PLAAF 
itself revealed on October 28 that 
it would demonstrate its latest J-20 
stealth fighter. Senior Colonel Shen 
Jinke, a PLAAF spokesman, made 
the announcement during a news 
conference that morning. He noted 
that: ‘The J-20 was designed by our 
aircraft researchers for future aerial 
combat. Test pilots from the Air Force 
will use it to perform at the 11th China 
International Aviation and Aerospace 
Exhibition.

‘The development of the J-20 is 
progressing as scheduled, and it is 
expected to further boost the fighting 
capacity of the Chinese Air Force’, 
Shen added. It was officially revealed 
that, since its maiden flight in 
January 2011, a total of 10 prototypes 
have been manufactured: the two 
demonstrators numbered 2001 and 
2002 (the latter now renumbered as 
2004), plus the prototypes 2011, 2012, 
2013, 2015, 2016 and 2017, and two 
static test specimens. The spokesman 
said that the type will be the third 
stealth fighter to enter operational 

service following the United States’ 
Lockheed Martin F-22 Raptor and 
F-35 Lightning II.

During a largely un-noticed 
interview, Zhang Xinguo, vice-
president of the Aviation Industry 
Corporation of China (AVIC), noted at a 
press conference that ‘the J-20 will be 
handed over to the Chinese Air Force 
very soon’. This confirms the latest 
predictions that the first examples of 
the J-20A have probably already been 
delivered to a PLAAF flight test center 
at either Cangzhou, or more likely, 
Dingxin air base, where they will enter 
service before long.

Numbers game
The latest count of J-20As built to 
date suggests that as many as 11 LRIP 
aircraft have been completed. Close 
inspection of a photo of a J-20A’s 
front section reveals the number 
XX0011. Presuming that CAC’s typical 
construction number system is also 
employed for the J-20A, the number 
can be deciphered as follows: XX = 20 
(for J-20); 00 = batch 00 (LRIP); and 11 
= aircraft number 11.

In the meantime, spectators, 
enthusiasts and analysts alike will 
have to be patient — it is clearly too 
early to judge to what extent the 
J-20 can match the stealth properties 
of the F-22 and F-35. Certainly, 

observers should be careful not to 
overstate the importance of this 
brief appearance. Among the many 
oversimplified — or just plain wrong 
— statements that came in the wake 
of Zhuhai, critics pointed to a ‘timid 
flight demonstration’ proving that the 
aircraft ‘is not capable’, slammed the 
J-20 as a ‘US and/or Russian rip-off’, 
and asserted that it ‘must be a tactical 
bomber due to its large size’. Such 
ill-informed analysis could prove 
dangerous if taken seriously.

The most important point 
to consider is that this aerial 
demonstration must be seen through 
Chinese eyes. For outsiders, the 
J-20’s display was not only brief 
but also disappointing. However, it 
carried significant propaganda value, 
especially for the Chinese public. 
The appearance at Zhuhai shows 
that China has joined the ranks of 
countries capable of developing and 
introducing a fifth-generation fighter. 
Above all, it proves that the PLAAF 
is not only satisfied with the basic 
design of the J-20 but also confident 
that it will help it achieve its desired 
goals.

Comparisons to displays by the 
Sukhoi T-50 and F-22 are of limited 
value. After all, there is no reason for 
the PLAAF, AVIC or CAC to adopt ‘the 
Russian way’, repeating the chest-
thumping used to promote the T-50 
which ultimately only reinforces the 
various promises that that project 
has so far broken. As regards the J-20, 
none of AVIC, CAC nor the PLAAF have 
promised anything yet.

Speaking confidentially to CA, one 
Western test pilot commented that 
the J-20A in its current guise ‘looks 
a bit underpowered and hybrid in 
design’. He described the Zhuhai 
display as ‘a bit lethargic, but [the J-20 
is still] in the development program. 
I would want to see some multi-axis 
carefree handling before commenting 
further.’

There have been no official 
statements as to whether the J-20 
employs a version of the AL-31FN 
engine. However, the latest reports 
suggest the use of a special, custom-
tailored version of the Salut AL-31FM2. 
Beyond this, there has been no 
information released relating to the 
J-20’s dimensions, specific avionics 
or weapons. This is clearly deliberate, 
leaving potential opponents in the 
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Two low-rate initial 
production J-20As 
completed a 60-second 
flypast on the show’s 
opening day on November 
1. via Chinese Internet
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F-35 UPDATE
MRO&U ASSIGNMENTS, TURKEY 
ADDS SECOND BATCH AND F-35B 
ON USS AMERICA FOR DT-III

THE US 
DEPARTMENT 
of Defense (DoD) 
has announced its 
plans for initial F-35 
maintenance, repair, 

overhaul and upgrade (MRO&U) 
capabilities — the global hubs that 
will be responsible for repairing the 
Lockheed Martin Lightning II.

The initial assignments will provide 
for repair of Lightning II components 
outside the continental United States 

(CONUS), and cover the � rst 65 of 774 
repairable items, including avionics, 
life support, egress, canopy system, 
pumps and other components. 
Assignment of the remaining parts 
will occur over the next two to three 
years.

For repairs of all F-35s around 
the world from 2021 to 2025, the 
DoD has assigned 48 of the � rst 65 
components to the United Kingdom, 
14 to the Netherlands, and three to 
Australia.

From 2025, repairs will be divided 
according to separate European 
and Paci� c regions. For this period 
the DoD has assigned 51 of the � rst 
65 components to the UK and 14 to 
the Netherlands. In the Paci� c, the 
Department has assigned 64 of the 
� rst 65 components to Australia 
and one component to South 
Korea.

Meanwhile, Turkey’s 
Undersecretariat for Defense 
Industries has announced plans to 
order a second batch of F-35s. The 
deal is likely to involve 24 aircraft 
to be delivered in 2021 and 2022. 
Ankara � rst ordered two F-35As 
in 2014 and added another four 
jets in 2015. Turkey expects to take 
delivery of its � rst F-35As in 2018 
and ultimately aims to buy as many 
as 116 Lightning IIs. 
Thomas Newdick

SCREAMING EAGLE
F-15SA serial 12-10016 gets down low during testing 
over the Mojave desert in range R-2508. The new 
standard of Eagle is on test from Air Force Plant 42 at 
Palmdale. Latest details on this program appear in 
this issue. Gareth Brown

dark, and making any premature 
judgments all the more hazardous.

‘Mighty Dragon’ 
appraised
In conclusion, China’s ‘Mighty Dragon’ 
is neither a sitting duck nor a Raptor-
killer — at least, not yet.

However, one can be sure that 
the engineers at CAC have studied 
Western and Russian � fth-generation 
projects closely, drawn important 
lessons and found their own solutions. 
The J-20 is not cause for undue alarm, 
but, given recent progress, it would 
be a mistake to underestimate its 
capabilities, or those of CAC. 

Chinese military strategist Sun Tzu 
wrote that ‘all warfare is based on 
deception’, further recommending 
the value in appearing ‘weak when 
you are strong, and strong when you 
are weak’. A more sober assessment 
of the J-20’s design suggests that CAC 
has struck a balance between its own 
capabilities and knowhow, PLAAF 
requirements, available materials and 
structure, and, of course, cost. The 
company has settled on a design that 
di� ers from other stealth � ghters in 
several key respects. 

In terms of capability and 
technology, the J-20 represents a giant 
leap forward for the Chinese aviation 
industry and PLAAF alike. Currently, 
the � ghter is certainly underpowered 
and this will have an adverse e� ect 
on � ying characteristics — at least 
until the planned WS-15 engine is 
available. In the meantime, the J-20’s 
engines are probably adequate and 
will provide � ight performance at 
least comparable to the latest J-11B 
� ghter. As regards stealth, the J-20 
is most likely no match for the F-22 
and F-35 (see the non-stealthy engine 
exhausts, uncovered countermeasures 
launchers, and other details). On the 
other hand, it is surely far stealthier 
than most other types operational in 
the Asia-Paci� c region. 
Andreas Rupprecht

US Marine Corps 
F-35Bs have been 
engaged in a third 
round of shipboard 
testing, this time 
on USS America. 
Lockheed Martin/
Andy Wolfe
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F-35B goes DT-III
Full details of the latest Lightning II 
testing. See US News

Admiral Kuznetsov 
makes its mark
Russian carrier marks � rst Syria 
missions, but loses a MiG-29. 
See World News

ALSO THIS MONTH...
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LIGHTNING II LATEST
F-35B EMBARKED ABOARD USS AMERICA

USAF PLANS NEXT- 
GENERATION FIGHTER STUDY
THE US AIR Force will begin 
conducting an analysis of 
alternatives (AoA) that will consider 
options for a future low-observable 
air superiority fighter. The 18-month 
effort is scheduled to begin in 
January 2017.

A parallel AoA will look at new 
next-generation air superiority air-
to-air and anti-radiation missiles that 
could eventually replace the current 
AIM-120 Advanced Medium-Range 
Air-to-Air Missile (AMRAAM) and the 
AGM-88-series High-Speed Anti-
Radiation Missile (HARM), which are 
both produced by Raytheon. 

Rather than considering a design 
that could go ‘head-to-head’ with the 
Russian-built Sukhoi T-50 and China’s 
Chengdu J-20, the new fighter will 
be designed to ‘out-match’ sixth-
generation fighters.

The next-generation aircraft, which 
is referred to as the Penetrating 
Counter-Air (PC-A) by Air Combat 

Command (ACC), is intended to meet 
requirements that were identified 
in the USAF’s recent Air Superiority 
2030 study. Released in May 2016, 
the study looked at current and 
emerging capability gaps in the 
USAF’s air dominance mission. 

Instead of being designed as a 
‘swing-role’ platform, the PCA is 
intended as an air superiority fighter 
and will be optimized for destroying 
enemy aircraft and surface-to-air 
missile sites and radars. As part of 
the AoA the USAF will develop a list 
of required capabilities, hardware 
and associated cost and schedule 
estimates that will lead eventually to 
an open competition.

The US Navy is conducting a similar 
AoA for a so-called F/A-XX Super 
Hornet replacement. Because of the 
different missions assigned to the 
two aircraft, it is currently unlikely 
that the projects will be merged 
within PC-A.

ENLISTED PILOTS  
COMPLETE FIRST SOLOS
TWO US AIR Force master 
sergeants recently became 
the first enlisted airmen to 
complete solo flights during 
initial flight training (IFT) 
with the 1st Flying Training 
Squadron. The milestone, 
which occurred at Pueblo 
Memorial Airport, Colorado, 
on November 3, marked the 
first time the USAF has trained 
enlisted personnel as pilots 
since 1961. 

Both pilots flew Diamond 
DA20 aircraft, which are 
owned by Doss Aviation. Doss 
operates the IFT program, 
which is mandatory for all 
manned aircraft pilots, combat 
systems officers, and remotely 
piloted aircraft (RPA) pilots, for 
the USAF’s Air Education and 
Training Command. 

In December 2015, the USAF 
announced an initiative to 
train enlisted pilots to support 

RQ-4 RPA flying operations. 
The first enlisted pilot 
initial class (EPIC) began on 
October 12 with four students 
training alongside 20 recently 
commissioned officers. A total 
of 12 enlisted personnel have 
been selected for the EPIC 
program. After completing 
this, each of the students 
will progress through the 
RPA instrument qualification 
course and RPA fundamentals 
course at Joint Base San 
Antonio-Randolph, Texas, and 
basic qualification training 
at Beale Air Force Base, 
California. The integration 
of enlisted pilots into RQ-4 
operations will support the 
USAF’s efforts to meet the 
demands of combatant 
commanders for RPA 
intelligence, surveillance and 
reconnaissance capabilities in 
their areas of responsibilities.

FIVE OF A planned 
complement of seven 
Lockheed Martin F-35Bs 
touched down on the 
amphibious assault 
ship USS America (LHA 

6) on October 28. Two of the aircraft 
supported the third shipboard phase 
of developmental test (DT-III) and 
five were tasked with operational 
testing over a period of three weeks. 
Conducted by Air Test and Evaluation 

Squadron (VX) 23 at Naval Air 
Station Patuxent River, Maryland, 
and the F-35 Integrated Test Force 
(ITF), DT-III was intended to evaluate 
Block 3F software-configured F-35B 
short take-off and vertical landing 

(STOVL) operations in a high sea 
state, shipboard landings, and night 
operations. 

Operational testing (OT), conducted 
by Marine Operational Test and 
Evaluation Squadron (VMX) 1, 
included simulating extensive 
maintenance aboard a ship. Those 
efforts included the replacement of 
a power module and engine. The OT 
was also intended to prepare for the 
first deployment of the F-35B aboard 
USS Wasp (LHD 1), in 2017.

DT-III culminated on November 19 
with a proof of concept demonstration 
when 12 F-35Bs flew from the ship 
alongside other Marine Corps Air 
Combat Element assets.

The first ship of its class, USS America 
incorporates key design elements to 
accommodate the F-35B. Its features 
include an enlarged hangar deck, 
realignment and expansion of the 
aviation maintenance facilities, a 
significant increase in storage for 
parts and equipment, and increased 
aviation fuel capacity.

The USS Wasp will change its home 
port from Naval Station Norfolk, 
Virginia, to Sasebo, Japan, in 2017. 

F-35B test aircraft BF-05 departs USS 
America (LHA 6) on November 11, with 
four inert 500lb GBU-12 Paveway II laser-
guided test bombs on the underwing 
pylons. Lockheed Martin/Darin Russell
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The Wasp will replace USS Bonhomme 
Richard (LHD 6) as part of the Navy’s 
forward-deployed naval forces in 
Japan. Bonhomme Richard will change 
its home port to Naval Station San 
Diego. The Wasp was the first ship 
modified to accommodate the F-35B 
and aircraft from Marine Fighter Attack 
Squadron (VMFA) 121 ‘Green Knights’ 
will conduct the debut deployment to 
the Western Pacific aboard the ship as 
part of the 31st Marine Expeditionary 
Unit (MEU) in the fall of 2017. The 
‘Green Knights’ are scheduled to arrive 
at Marine Corps Air Station Iwakuni, 
Japan, with 10 F-35Bs in January 
2017 and will receive six additional 
Lightning IIs over the summer.

The Wasp-class USS Essex (LHD 2) 
is now receiving upgrades that will 
allow it to field the F-35B. These are 
scheduled for completion in March 
2017. The work will make Essex the 
third ‘big-deck’ platform to be given 
the upgrades.

Elsewhere, the US Air Force’s 34th 
Fighter Squadron will make its initial 
deployment with the F-35A as part 
of a Theater Security Package during 
2017. The location has not yet been 

determined. In preparation for the 
deployment the ‘Rude Rams’ will 
participate in January’s ‘Red Flag’ 
exercise at Nellis Air Force Base, 
Nevada, with 12 F-35As.

The US Navy has now confirmed 
that the F-35C carrier variant will 
go on its inaugural deployment in 
2021 when Strike Fighter Squadron 
(VFA) 147 ‘Argonauts’ embarks in 
the USS Carl Vinson (CVN 70). The 
‘Argonauts’ will transition from the 
F/A-18E to the F-35C in 2018. Under 
current plans, VMFA-314 will be the 
second squadron to convert to the 
F-35C in 2019. In preparation for 
these moves the Navy will form a 

second fleet replacement squadron 
(FRS) at NAS Lemoore, California, 
when VFA-125 ‘Rough Riders’ is 
reactivated in January 2017. The 
F-35C is scheduled to achieve initial 
operational capability (IOC) with 
Block 3i software as early as August 
2018 but will undergo another 
round of at-sea operational testing in 
spring 2018. It will achieve IOC after 
an operational squadron has been 
equipped with 10 aircraft, is fully 
manned with trained personnel, and 
its aircraft are equipped to conduct 
assigned missions. The future carrier 
air wing structure will comprise two 
squadrons of F-35Cs, two squadrons 

equipped with F/A-18E/Fs, and a 
single squadron with EA-18Gs.

The Pentagon has awarded 
Lockheed Martin a $6.1-billion 
contract for the next batch of F-35s. 
The low-rate initial production (LRIP) 
Lot 9 includes 57 jets comprising 42 
F-35As, 13 F-35Bs and two F-35Cs 
that will be delivered from early 2017. 
The cost for the Lot 9 aircraft will be 
around 3.7 per cent lower than LRIP 
8. The order includes 23 international 
F-35As comprising six for Norway, two 
for Italy, two for Japan and seven for 
Israel. The F-35Bs number seven for 
the USMC and six for the UK. Deliveries 
will begin in the first quarter of 2017.

HOLLOMAN FOR TRAINING SQUADRONS
THE US AIR Force has selected 
Holloman AFB, New Mexico, as the 
preferred alternative for the interim 
home of two F-16C/D training 
squadrons that will be created to 
increase fighter pilot production. 
Holloman, which is already home to 
two training squadrons and around 
55 F-16C/Ds, was selected after a 

site survey analysis concluded that 
it has the capacity and existing 
command structure to begin 
producing pilots faster than other 
proposed locations. The service, 
which had considered stationing 
the interim formal training units 
(FTU) at Luke AFB and Tucson Air 
National Guard Base in Arizona, and 

Kelly Field Annex at Joint Base San 
Antonio-Lackland, Texas, will also 
analyze Kelly Field as a reasonable 
alternative.

The two squadrons will operate 
aircraft made available by the 
transition of the 388th Fighter Wing 
at Hill AFB, Utah from the F-16C to 
the F-35A. The USAF announced 
plans to establish an interim FTU 
capability in August. A positive 

environmental impact analysis 
process must be completed before 
the aircraft begin relocating to 
Holloman.

A total of 45 fighters and 800 
personnel are expected to begin 
moving to the New Mexico base 
in summer 2017. The USAF will 
continue to look at 34 possible 
locations that are being considered 
to permanently house the FTU.

F-35B BuNo 169028 operated by VMFA-211 in preparation for loading of live weapons 
during operational testing aboard the USS America. Lockheed Martin/Andy Wolfe

KING STALLION PASSES FIRST 
OPERATIONAL TESTS
THE US MARINE Corps concluded initial 
operational testing of the Sikorsky 
YCH-53K on October 19. The two-week-
long operational assessment by Marine 
Corps pilots, aircrew and maintainers 
verified several key capabilities. 
Conducted at Sikorsky Aircraft’s 
development flight center (DFC) in West 
Palm Beach, Florida, the completion of 
the testing was an important step in 
support of a Milestone C decision that 
will allow the program to enter low-rate 
initial production. This is expected in 
early 2017. The OT-B1 (operational test) 
phase was also intended to minimize 

risk in advance of final operational 
evaluation (OPEVAL).

The initial operational testing included 
external lift scenarios of 27,000lb 
(12,200kg) in the hover and a 12,000lb 
(5,422kg), 110nm (204km)-radius 
mission. Among the ground event 
demonstrations were embarkation/
debarkation of combat-equipped 
troops, internal and external cargo 
rigging, tactical bulk fuel delivery system 
(TBFDS) operation, and medevac litter 
configuration. The four YCH-53Ks that are 
supporting testing have logged over 200 
cumulative flight hours.

Sikorsky
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The General Atomics 
Extended Range 

Predator C Avenger 
takes o�  from the 

contractor’s Gray Butte 
test facility for the � rst 

time on October 27. 
General Atomics

‘CHIEFS’ HEAD HOME
F-15E STRIKE EAGLES operated 
by the 4th Fighter Wing’s 335th 
FS ‘Chiefs’ recently completed a 
deployment to south-west Asia 
in support of Operation ‘Inherent 
Resolve’. The squadron began 
a staggered return to Seymour 

Johnson Air Force Base, North 
Carolina on October 12, which 
was completed in November. 
The 389th Fighter Squadron from 
Mountain Home AFB, Idaho, took 
over the ‘Inherent Resolve’ mission 
in October.

F-16 DEPLOYMENTS
THE 480TH FIGHTER Squadron (FS) 
completed a six-month deployment 
to South-west Asia in support of 
Operation ‘Inherent Resolve’ on 
October 12 when it returned to 
Spangdahlem Air Base, Germany. 
The squadron, which departed 
from Spangdahlem on April 7, set 
a new record for the number of 
stores delivered by an F-16 unit by 

September 16 when it delivered its 
1,900th precision-guided munition.

The 79th FS began a deployment 
to Bagram, Afghanistan in support 
of Operation ‘Freedom’s Sentinel’ 
during October. The District of 
Columbia Air National Guard’s 121st 
FS began a Theater Security Package 
deployment to Andersen AFB, 
Guam, in November.

‘SEAHAWKS’ COMPLETE FINAL DEPLOYMENT
THE ‘SEAHAWKS’ OF Marine 
Tactical Electronic Warfare 
Squadron (VMAQ) 4 completed 
a short-notice deployment to 
Turkey when they returned to 
Marine Corps Air Station Cherry 
Point, North Carolina, on October 
10. The deployment to Turkey in 

support of operations against the 
so-called Islamic State in Iraq and 
Syria as part of Operation ‘Inherent 
Resolve’ will likely be the last for 
the squadron, which is scheduled 
to be deactivated in June 2017. 
VMAQ-4 began its deployment to 
Incirlik in April 2016.

GUARD HELICOPTERS COMPLETE 
EUROPEAN DEPLOYMENT
A TASK FORCE that comprised 
four UH-60Ls and personnel 
from Army National Guard units 
from Colorado, Kansas and 
Utah completed a rotational 
deployment to Europe in 
October. The Army National 
Guard Helicopter Task Force (HTF) 
supported Special Operations 

Command Europe (SOCEUR) 
including the 10th Special Forces 
Group, Marine Corps Forces 
Special Operations Command 
and Navy Special Warfare Unit 2. 
Based at Illesheim, Germany, the 
four UH-60Ls � ew more than 337 
hours and conducted in excess of 
212 missions.

Arriving at RAF Lakenheath, UK, on November 18, is one of four 335th 
FS ‘Chiefs’ F-15Es (89-0484) that passed through accompanied by 
serials 87-0199, 88-1708 and 89-0477 as ‘Tabor 11’ � ight. Ryan Dorling

EA-6B BuNo 163527 taxies at MCAS Cherry Point, at the conclusion of 
a deployment to Turkey on October 10. USMC

A dozen F-16Cs from the 93rd FS ‘Makos’ and the 457th FS ‘Spads’ 
passed through Morón air base, Spain, arriving on October 31. They 
were en route back to the US, having completed a deployment to 
the Middle East. They comprised serials 85-1487/FM, 86-0307/FM, 
86-0318/FM, 87-0233/FM, 87-0287/FM, 88-0402/FM, 88-0405/FM, 
85-0554/TX, 85-1501/TX, 86-0227/TX, 86-0231/TX, and 86-0232/TX. 
Antonio Muñiz Zaragüeta
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EXTENDED-RANGE AVENGER
LATEST GENERAL ATOMICS RPAS FLIES AT GRAY BUTTE

GENERAL 
ATOMICS 
AERONAUTICAL 
Systems 
conducted the 
first flight of 

its Extended Range (ER) Avenger 
remotely piloted air system (RPAS) 
on October 27. The extended-
range version of the jet-powered, 
multi-mission Predator C Avenger 
features an extended wing with a 

span of 76ft (23.16m) and carries 
an additional 2,200lb (997kg) of 
fuel that combine to extend its 
endurance from 15 hours to 20 
hours. 

The flight was conducted at 
the company’s Gray Butte flight 
operations facility in Palmdale, 
California. The remotely piloted 
aircraft is capable of conducting 
long-loiter intelligence, surveillance 
and reconnaissance (ISR) and 

precision-strike missions. Its 3,000lb 
(1,361kg) payload capacity permits it 
to carry a wide array of sensors and 
weapons including the Lynx Multi-
mode Radar, the MS-177 electro-
optical/infra-red (EO/IR) sensor, and 
2,000lb (907kg) Joint Direct Attack 
Munitions (JDAM). 

Developed with internal research 
and development (IRAD) funds, the 
Avenger first flew in April 2009. In 
2012, General Atomics extended 

its fuselage by 4ft (1.22m) to 
accommodate larger payloads and 
more fuel. Since making its first 
flight the Avenger has logged more 
than 13,000 flight hours. Adapted 
from the MQ-9B Predator B, the 
Avenger airframe incorporates 
low-observable features, and the 
Reaper’s turboprop engine was 
replaced by a Pratt & Whitney 
Canada PW545B, giving it a speed 
of 400kt.

Air Force Test Center units 
reorganized
The US Air Force has announced 
several organizational changes that 
will re-align selected Air Force Test 
Center operations and facilities under 
the Arnold Engineering Development 
Complex (AEDC) in Tennessee. As 
part of the process, the 96th Test 
Group at Holloman Air Force Base, 
New Mexico, which is assigned to the 
96th Test Wing at Eglin AFB, Florida, 
will be inactivated. The 704th Test 
Group will be formed in its place 
and the new group assigned to the 
AEDC. The 96th Test Group’s 586th 
Flight Test Squadron, which operates 
several T-38Cs and a C-12J in support 
of developmental programs, will 
be reassigned to the 704th. The 
AETC will also assume responsibility 
for the 96th Test Wing’s McKinley 
Climatic Laboratory at Eglin and the 
Hypersonic Combined Test Force, 

which is currently part of the 412th 
Test Wing at Edwards AFB, California, 
as well as operations at the Federal 
Research Center at White Oak, 
Maryland, and operating locations 
at Kirtland AFB, New Mexico; Moffett 
Federal Airfield, California; Wright-
Patterson AFB, Ohio; and the US 
Army’s White Sands Missile Range, 
New Mexico.

Triton squadron stands up
The US Navy’s first operational 
unmanned aviation squadron 
formally stood up during an 
‘assumption of command’ ceremony 
at Naval Air Station Jacksonville, 
Florida, on October 28. Unmanned 
Patrol Squadron (VUP) 19 does not 
initially have any aircraft assigned, 
but will receive its first MQ-4C 
in 2017, and will conduct its first 
deployment to the US 7th Fleet area 
of responsibility in 2018.

Hawaii welcomes new Guard unit
The Hawaii Army National Guard 
added new helicopters to its 
inventory when three HH-60Ms 
arrived at Kalaeloa Airport aboard a 
US Air Force C-17A on October 28. 
The Black Hawks will be operated 
by Detachment 1, Company G, 1st 
Battalion, 189th Aviation Regiment. 
The newly created aeromedical 
evacuation unit will provide medical 
evacuation support to the military 
and supplemental support to civil 
authorities. It will initially operate 
from the Army Aviation Support 
Facility (AASF) at Wheeler Army 
Airfield, but will eventually move to 
a new $32.6-million facility located 
at Kalaeloa that was scheduled for 
completion in November.

‘Hueys’ retired 
Four UH-1H helicopters assigned to 
the US Army Yuma Proving Ground 

Flight Services Division carried  
out a ceremonial last flight at Laguna 
Army Airfield on October 20. The 
‘Hueys’ were among 11 that are still 
operated by the US Army. The Army 
formally retired the last ‘Hueys’ from 
its inventory in 2011 but a small 
number continued to support test 
operations as ‘non-standard’ aircraft 
and were no longer supported by 
the Army supply system. All four of 
YPG’s retired UH-1s will be transferred 
to law enforcement agencies via 
the Defense Logistics Agency’s Law 
Enforcement Support Office. The 
Yuma Proving Ground received the 
first of four UH-60As in August 2015. 
The remaining seven UH-1Hs are 
under the custody of the CERDEC 
Flight Activity at Joint Base McGuire-
Dix-Lakehurst and have not flown 
since August 2014. Divesture of all the 
‘Hueys’ will be completed by the end 
of 2016.

UNIT NEWS

IDAHO ‘HOGS’  
BACK HOME
THE IDAHO AIR National Guard’s 
124th Fighter Wing ended a six-month 
deployment to Incirlik air base, Turkey 
in support of Operation ‘Inherent 
Resolve’ on October 23 when more 
than 200 personnel returned to 
Gowen Field. Idaho’s ‘Warthogs’ were 
replaced by 12 A-10Cs that were 
deployed by the Maryland Air National 
Guard’s 104th Fighter Squadron.

EAGLE UPGRADES PLANNED
THE US AIR Force intends to equip 
235 F-15C Eagles with new wings 
as part of a plan to retain the air 
superiority fighters in service until 
2045. The new wing will be the 
same, stronger unit as that fitted 
to the F-15E.

The USAF is looking to receive 
the first three production 

prototype wing sets in Fiscal Year 
(FY) 2020. Delivery of 10 low-rate 
initial production sets will take 
place in 2022, to be followed by 
the remaining full-rate production 
wings at a rate of about 40 a year 
until 2028. A formal request for 
proposals is expected to be issued 
in the fourth quarter of FY 2017.

The USAF recently assigned 
Boeing the task of selecting an 
infra-red search and track (IRST) 
sensor for the F-15. By 2019, 
Boeing will provide 133 sensors 
to the USAF for installation on 
100 Eagles operated by active-
duty squadrons and 25 that are 
assigned to the Air National Guard. 
Boeing will integrate the pod with 
the Eagle’s other systems as part of 
a $198-million contract.
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FIRST LIVE ‘TRAP’ FOR AAG
Naval Air Systems Command has advanced testing of the advanced 
arresting gear (AAG) with an F/A-18E (BuNo 165537), operated by Air 
Test and Evaluation Squadron (VX) 23, being ‘trapped’ by the system. 
The test was conducted at the runway arrested landing site, which is 
located at Joint Base McGuire-Dix-Lakehurst, New Jersey, on October 
13. Prior to the full arrestment, more than 200 roll-in arrestments 
had been completed since late March. Additionally, more than 1,300 
dead-load arrestments were made before manned aircraft tests 
began. Developed by General Atomics, the AAG is installed aboard 
the aircraft carrier USS Gerald R. Ford (CVN 78). US Navy

Ghostrider success
The AC-130J gunship achieved 
a major testing milestone on 
September 6, when the aircraft � red 
its 105mm cannon at a stationary 
target on the Eglin Air Force Base 
range in Florida. The test was 
successful and the target was hit 
several times. The 105mm cannon 
carried by the Block 20 variant of 
the AC-130J is capable of � ring 
more than 10 rounds per minute 
and carries a total of 80 rounds. 
The AC-130J is expected to achieve 
initial operating capability during 
the fourth quarter of Fiscal Year 
2017. Air Force Special Operations 
Command (AFSOC) announced 
plans to equip the AC-130J with the 
105mm cannon in January 2015.

Milestone Hercules � ight
A California Air National Guard 
C-130J assigned to the 737th 
Expeditionary Airlift Squadron 
became the � rst coalition aircraft 
to land at Qayyarah West Air� eld, 
Iraq, since the start of Operation 
‘Inherent Resolve’ on October 21. 
The Hercules touched down just 
hours after repairs to the runway 
were completed. The project to 
repair the facility began shortly 
after Iraqi security forces retook the 
air� eld from so-called Islamic State 
forces in July. The initial C-130 � ights 
delivered � re� ghters and equipment 
into the air� eld in order to establish 
a � re rescue capability there for 
future � ights, as well as ammunition 

for defense of the air� eld 
and for ground troops moving 
into Mosul. The base is serving as 
a staging hub for forces � ghting to 
liberate Mosul from IS. 

HC-27 program moves forward
The Department of Homeland 
Security (DHS) granted approval 
for the US Coast Guard’s HC-27J 
Medium-Range Surveillance (MRS) 
aircraft program to move to the 
produce/deploy and support 
phase on October 20. The approval 
allows the program to proceed with 
HC-27J mission systems integration. 
The HC-27J missionization package 
is based on the US Navy Minotaur 
mission system suite and the Naval 
Air Systems Command is carrying 
out systems development. The 
system, which will enhance and 
expand the aircraft’s capabilities 
for its speci� c missions, is being 
implemented across the Coast 
Guard’s entire � xed-wing � eet.

The Coast Guard is receiving 14 
HC-27Js from the US Air Force, as 
directed by the National Defense 
Authorization Act for Fiscal Year 
2014. Nine of the 13 aircraft 
stored at Davis-Monthan Air 
Force Base, Arizona, have already 
been regenerated and four are in 
service at Air Station Sacramento, 
California. Five more are stationed 
at the HC-27J asset project o�  ce 
in Elizabeth City, North Carolina 
and the service plans to accept two 
more aircraft later this year.

IN BRIEF

‘BLACKLIONS’ AT FALLON
Half-way through a four-week deployment to Naval Air Station 
Fallon, Nevada, with Carrier Air Wing (CVW) 8, F/A-18F BuNo 
166663/AJ-200 of Strike Fighter Squadron (VFA) 213 ‘Blacklions’ 
is seen on October 26. CVW-8 returned home to Naval Air Station 
Oceana, Virginia, in early November to prepare for a 2017 cruise 
aboard the USS George H. W. Bush (CVN 77). Jim Dunn

TACAIR ACQUIRES JORDANIAN TIGER IIS
TACTICAL AIR SUPPORT (TacAir) 
is acquiring a � eet of 21 F-5E/F 
Tiger IIs from the Royal Jordanian 
Air Force, which will make it the 
world’s largest private operator 
of the Northrop � ghter. The deal 
includes the purchase of spare 
parts and engines. TacAir, which is 
headquartered in Reno, Nevada, 
already operates � ve ex-Royal 
Canadian Air Force CF-5D Freedom 
Fighters and previously acquired 
Canada’s entire inventory of 
spare parts for the type including 
65 General Electric J85 turbojet 
engines. The Tiger II purchase 

required the approval of the US 
State Department, which took 
more than a year.

The contractor expects the 
� ghters to begin supporting the 
US Department of Defense in early 
2017 once they have undergone 
work at TacAir’s maintenance and 
logistics facility in St Augustine, 
Florida.

It plans to compete for upcoming 
US Air Force adversary air (AdAir) 
support contracts for Nellis Air 
Force Base, Nevada, and Air Combat 
Command � ghter squadrons. The 
company will respond to the US 

Navy’s request for information 
on fourth-generation-equivalent 
aggressors to support training for 
F/A-18E/F and F-35B/C pilots and 
weapons instructors.

Draken International currently 
supports USAF training e� orts 
under the service’s current 
path� nder contract, which has 
been extended to September 
2017. That support is provided 
with ex-Royal New Zealand Air 
Force A-4Ks and Aero Vodochody 
L-159s at Nellis. US Navy training 
is supported by Airborne Tactical 
Advantage Company (ATAC), which 

utilizes Israeli-built K� r � ghters, 
Hawker Hunters and Aero L-39s.

The USAF is planning to hold 
a competition for Phase II and 
III contracts that will meet its 
adversary air needs with third- and 
fourth- (+) generation � ghters 
until 2025, when it hopes to 
begin procurement of as many 
as 70 ‘AdAir-X’ aggressor aircraft 
to replace the current � eet of 36 
aggressor F-16s and contracted 
Red Air at Nellis, as well as 34 
adversary T-38s that support F-22 
training at Langley AFB, Virginia, 
and Tyndall AFB, Florida.
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The appearance 
of the latest 
KJ-500 airborne 
early warning and 
control aircraft was 
indicative of a new 
approach in which 
some of the PLAAF’s 
most important and 
modern operational 
types were shown 
for the first time in 
public. Photos by
Cees-Jan van der Ende

J-10B serial 10537 of the PLAAF’s 5th Regiment, 2nd Division, based at Guilin. This aircraft 
features twin-rail launchers for PL-12 air-to-air missiles. The appearance of the improved J-10B 
version at Zhuhai may indicate that it is now offered for export.
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THE BIENNIAL AIRSHOW 
China at Zhuhai is not 
the biggest of its kind, 
nor does it record the 
highest value of sales. 
However, it regularly 

features many surprises, and this year’s 
visitors were not disappointed.

The long-awaited first public 
appearance of the J-20 (see Headlines) 
was proof of a new-found confidence. 
The brief flypast confirmed that the 
People’s Liberation Army Air Force 
(PLAAF) and Chengdu Aircraft Industry 
Group (CAC) consider that the aircraft 

has made enough progress in flight-
testing to permit a public display — a 
process that took notably longer for 
the CAC J-10A. Another debutant was 
the Aviation Industry Corporation of 
China (AVIC) AG-600, the world’s largest 
amphibian, rolled out in July 2016 and 
awaiting its maiden flight.

Alongside the J-20A, the J-10 multi-
role fighter was shown for the first time 
as an operational type. More remarkably, 
it was shown in the form of the updated 
J-10B version, hinting that this variant is 
now fully mature. After the unveiling of 
the Xi’an Y-20 prototype and Shenyang 

SHOWBIZ AT ZHUHAI

Right top to 
bottom: The first 
export customer 
for the Guizhou 
FTC-2000G was 
announced at 
Zhuhai. Sudan 
is purchasing 
six examples of 
this advanced 
jet trainer, which 
is known in PLA 
service as the JL-9.

The China 
Aerospace Science 
and Technology 
Corporation 
(CASC) Cai Hong 
5 (Rainbow 5, or 
CH-5) can carry as 
many as 16 air-to-
ground weapons. 
via Chinese Internet
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FC-31 demonstrator in 2014, this year 
the PLAAF and AVIC adopted an even 
more transparent approach. A number 
of modern operational types were 
shown for the first time, including the 
J-10B, the latest Shaanxi KJ-500 airborne 
early warning aircraft, the Shaanxi 
Y-9 tactical and Xi’an Y-20 strategic 
transports, the Xi’an H-6K bomber, and 
the updated Changhe Z-10K attack 
helicopter.

New UAVs
In 2014 Zhuhai hosted the AVIC Wing 
Loong I (Pterodactyl I), a medium-altitude 
long-endurance (MALE) unmanned 
aerial vehicle (UAV) similar to the MQ-1 
Predator. Since 2014 the type has been 
in use as the GJ-1K with the PLAAF, 
Kazakhstan, Saudi Arabia and United 
Arab Emirates.

This year an improved variant was 
exhibited, designated as the Wing 
Loong 1D (WD-1D). It has an extended 
wingspan and increased external payload 
capacity (up to 400kg on four pylons) and 
a maximum ceiling of 7,500m (increased 
from 6,000m). Besides the WD-1D, AVIC 
unveiled its next-generation Wing Loong 
II strike-capable UAV. Revealed as a 
model in 2015, AVIC now presented a 

‘production-ready’ aircraft. In contrast 
to its predecessor, the Wing Loong II 
features a redesigned fuselage and six 
underwing hardpoints. Some sources 
suggest it has a weapons bay. This UAV 
has a service ceiling of 9,000m and a 
payload of 400kg.

Another family of UAVs developed 
under the Cloud Shadow program is 
comparable to the General Atomics 
Avenger. Under development too is a 
twin-engine version known as the Wind 
Shadow. The Cloud Shadow is mainly 

aimed for high-altitude reconnaissance 
and precision strike missions. It features 
four hardpoints, each capable of carrying 
twin pylons and a wide range of bombs 
and air-to-surface missiles up to a 
maximum of 400kg. The UAV is fitted with 
electro-optical sensors. According to AVIC, 
it has a maximum speed of 620km/h and 
a cruising altitude of 14,000m.

Competing with AVIC/CAC on the 
international market, China Aerospace 
Science and Technology Corporation 
(CASC) unveiled its latest and most 

Below: Wearing a 
new three-tone 
camouflage 
scheme for 
PLAAF service, 
the Z-10K attack 
helicopter 
recently entered 
Air Force — as 
opposed to 
Army — service 
with the famous 
15th Airborne 
Army (formerly 
Airborne Corps).

The potent H-6K is the latest version 
of the Chinese ‘Badger’. Surprisingly, 
serial numbers were on show at 
Zhuhai this year, with no attempt to 
conceal operational status or unit. 
Serial 11098 belongs to the PLAAF’s 
8th Bomber Division and carries 
dummy KD-63 cruise missiles.
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‘Alongside the J-20A, the J-10 was shown for the � rst time as an 
operational type. More remarkably, it was show in the form of the 
updated J-10B version’

capable armed UAV, the Cai Hong 5 
(Rainbow 5, or CH-5). Although � own 
in August 2015, the vehicle presented 
was a considerably revised ‘production-
standard’ airframe featuring a completely 
redesigned fuselage and able to carry 
as many as 16 air-to-ground weapons. 
Overall the CH-5 can carry a 1,200kg 
payload, with 200kg in an internal 
mission bay and the remainder in the 
form of underwing stores. The CH-5 has 
a maximum speed in excess of 300km/h 
and a service ceiling of 7,000m. With this 
— complemented by the CH-4, which is 
already in operational use with Egypt and 
Iraq — CASC is clearly expanding into the 
export market.

Several next-generation UAVs were 
shown as models. The most notable were 
two stealthy � ying wing designs: the 
CH-805 from CASC and the Star Glory 
SG-1 concept under development by the 
private company Star UAV System Co Ltd.

Rotary revelations
Another surprise was the latest Z-10K 
attack helicopter that entered PLAAF 
service in 2016. This version boasts an 
improved targeting system with an 
additional sensor, a modi� ed 23mm 

gun and — reportedly — uprated WZ-9 
engines. Besides the typical KD-10A anti-
armor missile it is normally armed with 
19-tube 70mm rocket launchers.

The public unveiling was made of the 
Changhe Z-11WB military helicopter, 
together with a wide range of associated 
weapons, electronic warfare systems 
and even a helicopter-guided UAV. The 
Z-11WB is the latest member of the Z-11 
family — based on the Airbus Helicopters 
EC130 — and is an armed reconnaissance 
helicopter also suited for paramilitary and 
counter-terrorism operations.

At the opposite end of the helicopter 
spectrum, a contract was prepared for 
development of the new Sino-Russian 
heavy-lift helicopter. This should be 
signed within two months. The Advanced 
Heavy Lifter (AHL) will be co-developed 
by Russian Helicopters and AVIC and will 
be broadly equivalent to the CH-53K King 
Stallion, with a maximum take-o�  weight 
of 38.2 tonnes and a lifting capacity of 
10-15 tonnes. However, in common with 
other Chinese projects, the engines of 
the ALH are still not ready. Development 
of the engine (some say the PD-12V) 
will take at least two to three years if the 
project progresses as scheduled. 

Besides the J-20’s debut and 
the o�  cial unveiling of the 

J-10B, another highlight 
of Airshow China was the 

appearance of two new Y-20 
airlifters, not yet handed 

over to the PLAAF and as yet 
without serials.
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Business for the Super 
Hornet is booming. 
Kuwait and Canada 
are both shaping 
up as Super Hornet 
operators. Jamie 
Hunter

‘EXERCISE TORRENT 2016’
THE REPUBLIC OF Singapore Air 
Force (RSAF) carries out what it 
describes as an ‘alternate runway 
exercise’ every few years to keep 
its highway-operations capability 
current.

During November 12-13, the 
RSAF conducted its seventh 
alternate runway exercise, 
codenamed ‘Torrent’, after an 
eight-year hiatus, with the main 
objective being to demonstrate 
its ability to generate air 
power rapidly in the event of a 
contingency. 

‘Torrent’ began as an emergency 
runway exercise, with the � rst 
being held in April 1986 and saw 

two RSAF A-4S Skyhawks and two 
F-5E Tiger IIs use a public road 
adjacent to Tengah Air Base in the 
west of Singapore as a runway. 

This year’s exercise saw the 
closure of a 2.5km (1.6-mile) stretch 
of road to serve as the alternate 
runway, with the 110 RSAF 
personnel directly involved in the 
48-hour operation to convert the 
road into a runway, which included 
the removal of 153 street lights, 58 
street signs, 12 bus stops, as well 
as the installation of solar-powered 
runway lights, mobile arrester gear, 
Precision Approach Path Indicators 
(PAPIs) and distance-to-go markers 
along the road. 

A mobile air tra�  c control 
tower was also set up to provide 
air tra�  c control, liaising with 
nearby Tengah AB and 203 
Squadron providing the radar 
picture to de-con� ict airspace 
while regular sweeps by 
specialized vehicles were made 
to clear potential debris from the 
road. In all, the total number of 
personnel involved in the exercise 
approaches 1,000 when taking 
into account those performing 
other duties such as providing 
security.

The aircraft involved were four 
each of the RSAF’s F-16C/D Block 
52, F-16D Block 52+ and F-15SG 
jets, with the objective being to 

conduct near-simultaneous launch 
and recovery of up to four aircraft 
by using Tengah’s main runway, 
two parallel taxiways and the 
converted road, with the latter 
aircraft using access gates leading 
to Tengah to enter and leave the 
temporary runway.

Exercise ‘Torrent 2016’ saw a 
number of � rsts, one of which was 
the debut of the RSAF’s F-15SGs at 
the exercise, with F-15SGs from the 
RSAF’s two Singapore-based F-15 
squadrons taking part. Another 
� rst saw the setup and use of 
mobile arrester gear at the exercise 
for the � rst time, with an F-16C 
engaging the wire following a 
simulated brake failure. Mike Yeo

A Republic of Singapore Air Force Boeing 
F-15SG of 142 Squadron blasts o�  a public 
road during Exercise ‘Torrent’. 142 Squadron 
had stood up earlier this year, and is in the 
process of receiving more aircraft. Mike Yeo

Singapore operates 20 F-16D Advanced Block 
52s with 145 Squadron, one of which is seen 
here during Exercise ‘Torrent’. Mike Yeo
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BIG BUSINESS FOR BOEING
GULF NATIONS FINALIZE PLANS • CANADA OPTS FOR ‘INTERIM’ SUPER HORNET

THE US DEFENSE 
Security Co-
operation Agency 
(DSCA) posted two 
announcements 
on its website on 

November 17 that acknowledge the 
approval for the sale of up to 72 Boeing 
F-15QA Advanced Eagles for Qatar and 
40 Boeing F/A-18E/F Super Hornets 
for Kuwait.

The deals are valued at $21.1 billion 
and $10.1 billion respectively.

In early September, Combat Aircraft 
reported that the US was close to 
approving sales of Boeing � ghters to 

the two Gulf states. The deals had been 
held up by the US government due to 
Israeli concerns and in order to smooth 
the way for nuclear talks with Iran.

The Pentagon and the State 
Department reportedly expects 
an actual sale of a maximum of 36 
F-15QAs to Qatar and sources have 
indicated that Qatar has an overall 
requirement for 72 new � ghters, 
likely to be split three ways between 
the F-15, Dassault Rafale (24 already 
ordered) and Euro� ghter Typhoon — 
24 of each.

Meanwhile, the Kuwait deal lines 
up as 32 F/A-18E Super Hornets, plus 

eight two-seat F/A-18F aircraft. The 
Kuwaiti Super Hornets will be the � rst 
to be equipped with conformal fuel 
tanks (CFTs), eight sets of which have 
been requested.

The F-15QA, meanwhile, is likely to 
be based on Boeing’s Advanced F-15. 
This is currently in � ight test in the 
shape of the F-15SA for Saudi Arabia. A 
full report on the F-15SA can be found 
in this issue.

Just as the new for Boeing looked 
like it couldn’t get any better, Canada 
announced plans to ‘immediately 
explore the acquisition’ of 18 Boeing 
F/A-18E/F Super Hornets to address its 

� ghter capability shortfall. It is planned 
to operate the 18 jets to supplement 
the Royal Canadian Air Force’s existing 
� eet of 77 CF-188 ‘legacy’ Hornets. 
The Canadian government will begin 
discussions with the US government 
and Boeing with a view to operating 
the Super Hornets for an ‘interim 
period of time’.

Meanwhile, Ottawa will launch ‘an 
open and transparent competition’ 
to replace the entire CF-188 � eet. 
Canada will continue participation in 
the F-35 Joint Strike Fighter program 
until at least a contract award for the 
permanent � eet.

UPGRADED ‘BEAR’ GOES TO WAR
THE RUSSIAN AIR Force’s upgraded 
Tupolev Tu-95MSM strategic 
bomber delivered its � rst combat 
strikes on November 17, according 
to the Russian Ministry of Defense. 
The ministry announced that the 
bombers had been used to destroy 
strongholds of terrorist groups in 
Syria using Kh-101 conventional 
cruise missiles.

O�  cial Russian news agency 
TASS reported that two Tu-95MSMs 
departed Engels air base to strike 
targets in Syria, and these were 
joined by one non-upgraded 
Tu-95MS. For at least part of their 
transit to Syria, the ‘Bears’ were 
escorted by Sukhoi Su-30SM and 
Su-35S � ghters, and were refueled 
twice by three Ilyushin Il-78M 
tankers. The bombers transited the 
Barents and North Seas, entering 
the Mediterranean via the Eastern 

Atlantic. They returned to their 
base via Syrian, Iraqi and Iranian 
airspace.

The Tu-95MSM upgrade is 
actually separate from the e� ort 
to add Kh-101 capability to the 
Tu-95MS. First launches of the Kh-
101/Kh-102 from a Tu-95MS were 
carried out around 2004. A � rst 
Russian Air Force aircraft adapted 
for carrying the new missiles was 
rolled out of the Beriev plant in 
early 2015. Running concurrently 
with the introduction of the 
Kh-101/Kh-102, the Tu-95MSM 
upgrade program initially focuses 
on the bomber’s navigation 
equipment. Beriev overhauled a 
� rst, pattern aircraft during 2009-
2010. Serial upgrades began in 
2014. Plans called for 20 bombers 
to be upgraded by the end of 
2016. 

A recent photograph of a ‘Bear-H’ carrying four Kh-101 cruise 
missiles. The aircraft involved in the November 17 strikes carried 
two missiles each. Previously, Kh-101s had been used in the Syrian 
campaign only by Tu-160 bombers. Evgeniy Kazennov

COMMANDO MERLIN 
TAKES FLIGHT
A FIRST AGUSTAWESTLAND 
Merlin HC4 assault transport 
helicopter completed its maiden 
� ight at Leonardo-Finmeccanica’s 
Yeovil facility on October 24. 
The aircraft, one of 25 upgraded 
Merlin HC4/4A models for the 
United Kingdom’s Commando 
Helicopter Force (CHF), will 
be used to support the Royal 
Marines. 

The 25 former Royal Air Force 
Merlin HC3/3A aircraft were 
transferred to the Royal Navy’s 

CHF in July 2015. Seven were 
modi� ed to an interim maritime 
iHC3 con� guration pending arrival 
of the de� nitive Merlin HC4/4A in 
September 2017. 

The HC4/4A conversion program 
features automatic main rotor 
blade folding and tail fold, a life 
sustainment package, and an 
avionics upgrade including a 
‘glass’ cockpit. All 25 Merlins will 
be upgraded to HC4/4A standard 
by the end of 2020, and will 
remain in service until 2030. 

Leonardo-Finmeccanica
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One of three 72nd Tactical Fighter Squadron 
Su-24MKs, 3-6805 returns to the TFB.8 ramp 
armed with four Kh-25ML missiles after a 
mission on October 18. Fakhri Nejad

IRIAF ON EXERCISE
LIVE-FIRE ACTION AT ISFAHAN

THE AUSTRALIAN DEPARTMENT of 
Defence has welcomed the � rst Boeing P-8A 
Poseidon surveillance and anti-submarine 
aircraft for the Royal Australian Air Force, 
which arrived at Defence Establishment 
Fairbairn, Canberra on November 16.

The initial aircraft, A47-001 is the � rst 
of 15 aircraft the Australian government 
committed to in the 2016 Defence White 
Paper, of which 12 are under contract to 
be delivered by March 2020. No 92 Wing at 
RAAF Base Edinburgh in Adelaide, South 
Australia, will operate the Poseidon � eet. 
Ultimately, the 15 P-8As and up to seven 
MQ-4C Triton unmanned aircraft will 
together replace the aging AP-3C Orion. 

P-8A A47-001 taxies to the ramp at Defence 
Establishment Fairbairn after landing at Canberra 
Airport on November 16. Commonwealth of 
Australia/Department of Defence

THE FIRST ATR-72-600TMPA (Turkish 
Maritime Patrol Aircraft), the Turkish 
Navy version of the ATR-72ASW 
(Anti-Submarine Warfare), known as 
MELTEM III, is seen here landing after 
a test � ight at Turin-Caselle airport on 
November 11. This aircraft (wearing 
provisional and experimental serial 

CSX62296) and still in primer, arrived 
at Leonardo-Finmeccanica’s main 
facility in July 2016 to undergo 
transformation and integration of 
the electronic systems and avionics, 
together with Thales.

Delivery to the Turkish Navy of this 
� rst example is expected in the � rst 

half of 2017, with completion of all 
deliveries in 2018.

This is the � rst of six aircraft 
included in the contract signed 
between Alenia Aermacchi (now 
Leonardo-Finmeccanica) and the 
Turkish Undersecretariat for Defense 
Industries/TAI (Turkish Aerospace 

Industries) in July 2012. The original 
contract also included two ATR-72-
600TMUA (Turkish Maritime Utility 
Aircraft), already delivered in 2013. 
The original deal referred to 10 ATR-
72-500ASW aircraft but it was revised, 
now including the new Dash 600 
version of the ATR-72. Marco Rossi

FIRST TURKISH NAVY ATR-72 MELTEM III

POSEIDON ARRIVES 
IN AUSTRALIA
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FOR THE SECOND 
consecutive year, the 
Islamic Republic of 
Iran Air Force (IRIAF) 
held a major exercise 
at Isfahan, involving 

60 aircraft and personnel from 
eight tactical � ghter bases and two 
tactical transport bases. Exercise 
‘Devotees of Velayat’s Territory 6’ 
took place from October 17-19 
and saw various tactics performed, 
including some that had not been 
executed in recent years due to lack 
of funds and the e� ects of sanctions.

Forty combat jets consisting of 12 
F-4E Phantom IIs, an RF-4E, three 
F-5E Tiger IIs, two F-5E Saeghes, 
� ve F-5Fs, four FT-7Ns, six F-14A 

Tomcats (including an F-14AM), 
two MiG-29As, two MiG-29UBs and 
three Su-24MKs took part, together 
with two C-130E/H Hercules, two 
Dassault Falcon 50EX electronic 
warfare aircraft, a KC-707 (Boeing 
707-3J9C), a KC-747 (Boeing 747-
131F), a Boeing 707-3J9C electronic 
intelligence aircraft, an RC-130H 
signals intelligence aircraft, plus 
two Mohajer 4 and two Ababil III 
unmanned aerial vehicles.

The exercise began with 
reconnaissance sorties by the RF-4E, 
a Mohajer 4 and an Ababil III from 
the 8th Tactical Fighter Base Babaiee 
(Khatami), Isfahan where 30 jets of 
the Blue Force were stationed.

Blue Force F-4Es escorted by 

armed F-14As performed night 
bombing after surveillance aircraft 
detected enemy positions. The 
IRIAF practiced night airdrop from 
a C-130E. 

On October 18, Blue Force F-4Es, 
F-5E/Fs, Saeghes, FT-7Ns and Su-
24MKs performed gunnery, rocketry 
and bombing sorties using dummy 
or training bombs. Air combat 
maneuver tactics were practiced 
during dog� ghts between Red Force 
MiG-29s and Blue Force F-14As as 
well as Red F-5Fs and Blue F-4Es. 
All missions were performed in a 
jamming environment provided by 
the Falcon 50EX Saye (shadow).

On the third day, four Red Force 
F-4Es delivered Mk82 bombs, Sattar 

4 laser-guided bombs and GBU-78/B 
Ghassed TV-guided bombs over 
the Anarak gunnery range. They 
were refueled by a KC-747 during 
their � ights between TFB.3 and the 
gunnery range. 

Three MiG-29 pilots launched 
R-73E and R-27R air-to-air missiles 
against TDU-11/B infra-red targets 
and Karrar target drones, while 
several other pilots launched two 
AGM-65A, two Kh-25ML, and two 
Kh-29L air-to-ground missiles from 
F-4Es and Su-24MKs. For the � rst 
time in almost a decade, F-14 pilots 
had the chance to launch AIM-7E 
Sparrow and AIM-9J Sidewinder 
missiles against target drones and 
rockets. Babak Taghvaee

THE FIRST TWO Leonardo-Finmeccanica 
M-346 Master advanced jet trainers have 
been delivered to the Polish Air Force. 
Serials 7702 and 7703 took o�  from the 
Leonardo-Finmeccanica plant at Venegono 
on November 14 for their delivery � ight to 
the 41st Training Air Base at Dęblin. Two 
more examples will follow by the end of 
the year.

In Polish service the aircraft will receive 
the name Bielik (white-tailed eagle) and 
will be used for advanced training for pilots 
preparing to transition to the F-16C/D Block 
52+. The Bielik will replace Poland’s obsolete 
TS-11 Iskra jet trainer. Poland placed a 
$280-million order for eight M-346s (with 
options for four more) in February 2014.

SEEN ON NOVEMBER 7 
during the Archangel airshow 
at Andravida air base, this 
Egyptian Air Force Block 40 
F-16C (serial 9934) was one four 
Fighting Falcons that arrived 
in the country at the end of 

October for joint exercises with 
the Hellenic Air Force. Other 
77th TFS aircraft identi� ed 
during the rare overseas 
detachment included F-16C 
serial 9976 and F-16D 
serial 9854. 

Serial 9934 originates from 
the 272nd Tactical Fighter 
Wing/77th Tactical Fighter 
Squadron ‘Fighting Bats’ based 
at Jiyanklis New Air Base. 
Dietmar Fenners

A400M ‘BUDDY-
BUDDY’ REFUELING
AIRBUS DEFENCE AND Space 
has announced the successful 
demonstration of air-to-air refueling 
contacts between two A400Ms. 
During two � ights conducted from 
Seville, Spain, the development 
aircraft performed more than 50 
contacts using the centerline hose 
and drum unit (HDU).

In other Atlas news, Airbus has 
delivered the � rst A400M to the 
Spanish Air Force. MSN44, the � rst 
of 27 aircraft for Spain, was handed 
over on November 17 and will 
operate from Zaragoza air base. 
Under an agreement signed in 
September a total of 14 aircraft will 
be delivered until and 2022, and 
the remaining 13 are scheduled for 
delivery from 2025 onwards. 

MASTERS DELIVERED TO POLAND

Seen preparing to depart the Leonardo-Finmeccanica plant in Venegono, serial 
7702 (CSX55210) is the second M-346 to be built for Poland. Paolo Rollino

EGYPTIAN ‘VIPERS’ IN GREECE
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This image:  
F-4EJ serial 47-8327 in 

AD&TW markings blasts off 
from Gifu. The operating unit 

at Gifu is designated locally as 
the Hiko Kaihatsu Jikken Dan.  

Masahiro Oishi

Inset: 
Alongside the new C-2 
transport aircraft, still 
under development, a 

demonstration flight was 
undertaken by Gifu’s ‘legacy’ 
C-1, serial 28-100 (c/n 8001), 

which retains a nose-mounted 
instrumentation probe. 

Masahiro Oishi 

JASDF TEST FLEET ON SHOW
GIFU AIR BASE AIRFEST PROVIDES RARE LOOK AT JASDF FLIGHT TEST

LOSSES
Compiled by Tom Kaminski

• A MiG-29KR, operated by the 
Russian Navy’s 100th Independent 
Shipborne Fighter Aviation Regiment, 
crashed into the Mediterranean Sea 
while attempting to land on the 
aircraft carrier Admiral Kuznetsov on 
November 13. The carrier had been 
operating near the Syrian coast 
when the mishap occurred. The pilot 
ejected safely and was recovered.
• A J-10 operated by China’s People’s 
Liberation Army Air Force crashed 
in Hebei province’s Yutian County 
near the northern city of Tangshan 
during a training flight on November 
12. The fighter, which had been 
assigned to the August 1 aerobatic 
team, suffered a mid-air collision with 
another of the team’s J-10s. One pilot 

ejected safely, however, Capt Yu Xu, 
who was one of China’s first female 
fighter pilots, was killed when her 
parachute failed to open. The second 
aircraft reportedly recovered safely.
• The pilot of a US Marine Corps 
F/A-18C assigned to Marine Fighter 
Attack Squadron (VMFA) 314 was 
recovered by a search and rescue 
crew after ejecting from his fighter 
following a mid-air collision with 
another Hornet on November 9. The 
mishap occurred over the Pacific 
Ocean off the coast of San Diego. The 
pilot was recovered by a helicopter 
crew from the USS Carl Vinson (CVN 
70). The second Hornet recovered 
safely at NAS North Island following 
the collision.

• Mi-17 serial EP-653 operated by the 
Peruvian Army was damaged in an 
emergency landing near the border 
with Ecuador on November 9. None 
of the four crew or eight passengers 
was seriously injured when the 
mishap occurred in the town of 
Wayampiak, in the Amazon region of 
Bagua province.
• W-3A serial 926 operated by the 
Philippine Air Force crashed on 
November 8. Four of the 13 crew 
and passengers were injured when 
the helicopter came down in at Sitio 
Sabang, Barangay Cabayugan, Puerto 
Princesa, Palawan.
• An A109 operated by the South 
African Air Force’s 87 Helicopter 
Flying School crashed during a night 
training flight on November 7 and 
was destroyed by a post-crash fire. 
Three crew were injured when the 
helicopter went down near Clocolan, 
in the Free State.
• A Russian Air Force Mi-35M 
crashed while attempting to make 

an emergency landing after taking 
ground fire around 25 miles (40km) 
northwest of Palmyra, Syria, on 
November 3. The helicopter was 
reportedly delivering humanitarian 
aid near the village of Huwaysis at 
the time of the incident. Two crew 
aboard the helicopter were rescued 
by Russian forces.
• A Bell IA-407 operated by the Iraqi 
Army’s 21st Armed Reconnaissance 
Squadron crashed near Samarra 
killing both pilots on October 29. The 
accident occurred in the Mukeshefah 
area around 87 miles (140km) north 
of Baghdad.
• C-26B serial PNC-0226 (ex-USAF 
serial 91-0510), operated by the 
Colombian National Police, was 
damaged after it suffered a runway 
excursion upon landing at Eldorado 
Airport, in Bogotá on October 28. The 
Colombian Minister of Internal Affairs 
was on board the Metroliner when 
the mishap occurred, but no injuries 
were reported.
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• US Marine Corps F-35B BuNo 
168057, assigned to Marine Fighter 
Attack Training Squadron (VMFAT) 
501, suffered a fire in its weapons bay 
during a training mission on October 
27. The pilot landed the Lightning 
II safely at MCAS Beaufort, South 
Carolina, after he was alerted to the 
problem. The cause of the Class A 
mishap, which means that damages 
exceed $2 million, is currently under 
investigation.
• The pilot of US Marine Corps F/A-
18C BuNo 164238 assigned to Marine 
Fighter Attack Squadron (VMFA) 
251 ejected from the fighter after it 
touched down at the expeditionary 
landing field at Marine Corps Air 
Ground Combat Center Twentynine 
Palms, California, on October 25. The 
Hornet was consumed by a post-
crash fire.
• A civil-registered SA227-AT was 
destroyed when it crashed during 
take-off from Malta International 
Airport, Luqa, on October 24. 

The Metroliner, which carried the 
registration N577MX (AT-577), was 
owned by Worldwide Aircraft Services 
Inc., and was supporting a French 
customs surveillance operation. It 
was reportedly en route to Misurata 
in northwestern Libya when the 
mishap occurred. Two civilian pilots 
employed by CAE Aviation were 
killed along with three French 
Defense Ministry officials assigned to 
the external security directorate.
• A People’s Liberation Army Air 
Force JH-7A assigned to the 126th 
Brigade, Nanning Base, based at 
Liuzhou air base, crashed in Liuzhou 
City, Guangxi province on October 
22. Available images suggest the 
crew was able to eject but their fate is 
unconfirmed. The incident confirms 
that the 126th Brigade, Nanning 
Base has indeed converted to the 
JH-7A, as recently rumored. Andreas 
Rupprecht
• EMB-110 (C-95BM) serial FAB2305 
(c/n 110276) was heavily damaged 

when it ran off the runway at Canoas 
air base, near Porto Alegre, during 
a failed take-off on October 21. 
The Bandeirante was the second 
modernized transport to be delivered 
to the Brazilian Air Force. None of 
the three crew was seriously injured.
• An Indian Air Force Mi-17V-5 was 
heavily damaged in a hard landing 
near Mana Pass in the Chamoli 
district of Uttarakhand on October 
19. None of the helicopter’s 15 crew 
and passengers was seriously injured 
in the mishap, which occurred shortly 
after take-off from a helipad north of 
Badrinath. The helicopter had been 
supporting an exercise with the 
Indian Army’s Kumaon regiment at 
the time.
• Pakistan Air Force Mirage III 
serial 921 crashed during a routine 
training mission on October 18. 
The fighter crashed within the 
confines of PAF Base Masroor in the 
province of Sindh. According to the 
PAF, the jet crashed due a technical 

malfunction and resulted in the loss 
of the pilot. Wg Cdr Fayyaz received 
fatal injuries as a result of a late 
ejection after diverting the crippled 
jet away from a populated area. 
Waseem Abbas
• Six passengers and three crew 
aboard a Mi-171, operated by the 
Uzbekistan Ministry of Defense, 
were killed when the helicopter 
crashed in the eastern Ferghana 
region on October 18.
• UH-1D serial 98+89, operated by 
the German Army, was heavily 
damaged in an emergency landing 
that occurred after it struck a power 
line on October 18. The mishap 
occurred near Niederlauterbach and 
three crew were injured when the 
helicopter came down in a field.
• The pilot of a Sudanese Air Force 
Bo105CB-2 was killed and two crew 
were injured when the helicopter 
crashed during a training flight on 
October 16. The mishap occurred in 
the Um Hani area near Kosti city.

THE JAPAN AIR 
Self-Defense 
Force’s Gifu Air 
Base normally 
hosts an Airfest 
each fall, and the 

2016 event took place on October 
30. The event demonstrates the 
many aircraft operated by the 
Air Development and Test Wing 
(AD&TW) that conducts inspection 
and development of the JASDF’s 
primary aircraft types.

Notably, the Mitsubishi Heavy 
Industries (MHI) X-2 fighter 
demonstrator was shown in public 

for the first time since its April 2016 
maiden flight.

The X-2 is poised for further tests, 
and the Japan Ministry of Defense 
(MoD) planned to conduct initial 
‘field tests’ beginning in November 
2016. MoD tests will focus on 
evaluating the X-2’s stealth 
technologies. The ministry will 
carry out more tests before the end 
of the current fiscal year in March 
2017. By fiscal 2018 the MoD 
will make a decision on whether 
to developed a new fighter 
domestically, or via co-operation 
with foreign partners.

RAF TYPHOON’S FAR  
EAST ODYSSEY
AS PART OF the first visit to Japan 
by Royal Air Force Eurofighter 
Typhoons, the fighters took part 
in the ‘Guardian North 16’ joint 
exercise with Japan Air Self-Defense 
Force Mitsubishi F-2s. The RAF 
deployment to Misawa Air Base 
is a first for the air arm. Four RAF 
Typhoons of No II (Army Co-
operation) Squadron completed 
joint training flights over the Pacific 
alongside JASDF aircraft from 
Misawa and Chitose ABs. 

After visiting Japan, the RAF 

Typhoons took part in the first 
ever air force training exercise 
involving South Korea, the UK and 
US. ‘Invincible Shield’, began in 
earnest at Osan AB on November 
8 and also involved Republic of 
Korea Air Force F-15Ks, and US Air 
Force F-16s. Air combat maneuver 
training during 103 sorties involved 
defensive counter air (DCA) and air 
interdiction (AI) until November 10.

A Voyager tanker and C-17 
transport supported the RAF 
Typhoon contingent.

No II(AC) Squadron Typhoon FGR4 serial 
ZJ918 accompanies RoKAF F-15K 02-016 
and F-16C Block 32 86-587, as well as 
PACAF 36th Fighter Squadron F-16C Block 
40 90-710. USAF
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ON ASSIGNMENT WITH... 

COAP

COAP has decades of professional experience in journalism and photography engagement 
with military air arms across the world. As such, Assignments are undertaken all over the 
globe, with small groups of dedicated photographers of all experience levels embarking on 
specifi c Assignments. These include military and commercial operators, experiencing life on the 
frontline, postioned amongst the action meeting the men and women on an operational basis.

Visits are for photographers of any level of experience dedicated to spending quality time in the best vantage 
points, all executed with full security and safety procedures in place. Such visits have delivered world-class end 
results for the host units, as well as media publication where appropriate. There will often be a Workshop 
built-in, whereby aircrew or specialist aviation photographers present to the group in a relaxed, interactive format.

ASSIGNMENT #1

COMPLETED

✔

Title: Tornado Force
Date: May 2015 0No12(B) Sqn

ASSIGNMENT #3

COMPLETED

✔

Title: Ukraine
Date: October 2016 I Ukraine

ASSIGNMENT #8

COMPLETED

✔

Title: 493rd Fighter Squadron
Date: October 2015 I RAF Lakenheath

ASSIGNMENT #10

COMPLETED

✔

Title: USN Aggressors
Date: November 2015 I NAS Key West, Florida

OPERATIONS DELIVERED = 42
April 2015 to December 2016: 
• 19x Assignments • 3 x Exotic Wings
• 4x Photo Shoots • 4x Workshops and 12x Air-to-Air missions

@COAPhoto

/centreofaviationphotography

@centreofaviationphotography
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ASSIGNMENT #38

2017

Title: Swiss AF: Sion
Date: Late January 2017

ASSIGNMENT #58

2017

Title: Far East: Japan & South Korea
Date: November 2017

ASSIGNMENT #45

2017

Title: Bulgaria: Su-25 ʻFrogfootʼ
Date: May 2017

ASSIGNMENT #53

2017

Title: USA: Central
Date: September 2017

BE PART OF COAP ‘TEAM 2017’ 
Sign up for free at... 

www.centreofaviationphotography.com

The incredibly successful 2015-16 program saw Assignments undertaken in Poland, Germany, Lithuania, 
Bulgaria, Japan, Switzerland, Ukraine, North Korea, Finland, USAF and US Navy units as well as the UK - on top 
of dedicated Photo Shoots and Workshops on specifi c elements of aviation photography.

Plans for an action packed program of shooting and delivering fi rst-class results are in place for 2017. These 
include visiting Japan, Switzerland, Australia, USAF, Caribbean, Netherlands, Serbia, US Navy, USMC, Romania, 
Bulgaria, Finland, Germany, Poland, North Korea, Hungary, Greece and the UK plus Air-to-Air Photo Missions.

COAP - Join the action in 2017 at www.centreofaviationphotography.com

“ ” 
An extraordinary Assignment - more intense 

than the most beautiful of my dreams! 
JL, aviation photographer

“ ” We just love the results that COAP achieves 
Marketing Director, Defence Contractor

” “Total game changer 
AC, workshop attendee

“ ” 
We are constantly amazed by how you 

portray life on squadrons 
USAF PA
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The F-15SA is described 
as the most capable 
version of the Eagle, and 
as being more advanced 
than current US Air Force 
aircraft. It brings improved 
performance, increased 
warload, enhanced 
situational awareness and 
better survivability — all at 
a lower total life-cycle cost. 

report: Jon Lake

THINGS ARE LOOKING 
good for Boeing’s 
‘Advanced F-15’ in 
the Middle East. The 
White House approved 
Qatar’s long-standing 

request for up to 36 F-15s in September 
2016 — the deal now awaits a formal 
announcement. Meanwhile, there were 
clear signs that deliveries of the Boeing 
F-15SA to Saudi Arabia would finally 
begin in December 2016, some 22 

months later than originally planned, 
and delayed from the revised target date 
of October 2016.

Reporting such progress is fraught with 
difficulties, however. Boeing resolutely 
refuses to talk about the F-15SA, citing 
customer sensitivities, leaving Combat 
Aircraft with a real detective job in keeping 
tabs on this important program.

The F-15SA is based on the two-
seat multi-role F-15E Strike Eagle, but 
incorporates elements from the F-15SE 
Silent Eagle, albeit not the headline-
grabbing LO (low-observable or ‘stealthy’ 
features) like the conformal weapons bays 
and canted tail fins. It builds on the F-15K 
Slam Eagle developed for South Korea, 
and on Singapore’s F-15SG.

The F-15SA uses the same Raytheon AN/
APG-63(V)3 active electronically scanned 
array (AESA) radar as the F-15SG and 
some US Air Force F-15C/D fighters. Other 
‘Advanced’ Eagles, perhaps including 
those for Qatar, have been offered with 
the further-improved AN/APG-82(V)1 
(originally known as the APG-63(V)4), 
which combines the processor of the AN/
APG-79 used on the Boeing F/A-18E/F 
Super Hornet with the antenna of the 

Above: 
Photographed 
for the first time 
with stations 
1 and 9 in use, 
F-15SA 12-1001 
is seen on final 
approach to 
Palmdale on 
October 4, 2016, 
equipped with 
its flight test 
instrumentation 
boom. The 
aircraft carries 
a GBU-10 on 
each inboard 
wing station 
and a single 
AIM-9X on the 
twin rails on the 
outer stations. 
Matthew C. 
Hartman

S U P E R  E A  G L E
THE SECRETIVE

APG-63(V)3, together with a new cooling 
system and radio-frequency tunable filters 
(RFTF). The latter allow simultaneous 
operation of the radar and the electronic 
warfare (EW) jammers, without degrading 
each other. The AN/APG-82(V)1 is being 
retrofitted to USAF F-15Es under the Radar 
Modernization Program (RMP).

The F-15SA features an upgraded 
avionics suite, with a digital ‘glass’ cockpit 
incorporating an 11 x 19in large-area 
color touch-screen display and a new-
generation wide-field-of-view (WFOV) 
head-up display (HUD) in each cockpit. 
Both the front and rear cockpits are 
compatible with helmet-mounted 
cueing systems, and the updated Digital 
Joint Helmet-Mounted Cueing System 
(DJHMCS) is known to have been tested 
on one of the F-15SA prototypes.

Like the F-15SG, the SA is fitted with a 
BAE Systems Digital Electronic Warfare 
System/Common Missile Warning System 
(DEWS/CMWS). The antennas for this are 
accommodated on the trailing edges of 
the tail fins, and in trapezoidal fairings 
mounted below the rear cockpit.

While the F-15SA continues to use an 
AN/AAQ-13 LANTIRN navigation pod 
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wire (FBW) flight control system, with  no 
mechanical back-up. An 18-month test 
period was initially planned to clear 
the new system across the entire flight 
envelope, but unspecified snags with it 
led to significant program delays.

The F-15SA will be powered by two 
General Electric F110-GE-129 Improved 
Performance Engine (IPE) turbofans, 
like the existing Saudi F-15S aircraft. The 
F110-GE-129C was selected to re-engine 
Saudi Arabia’s existing F-15S fleet from 
2008, replacing the original Pratt & 
Whitney F100-PW-229s.

Armament for the F-15SA will include 
AIM-9X and AIM-120C AMRAAM air-to-air 
missiles, together with a wide assortment 
of air-to-surface weapons, including a 
range of laser- and dual-mode laser/
GPS-guided bombs, Joint Direct Attack 
Munition (JDAM) GPS-guided bombs, and 
CBU-105 cluster bombs. The aircraft will be 
equipped with AGM-88 High-speed Anti-
Radiation Missiles (HARM) and AGM-84L 
Harpoon Block II anti-ship and surface-
attack missiles, giving the Royal Saudi Air 
Force (RSAF) a robust anti-shipping strike 
capability for the first time. Saudi Arabia 
was reported to be negotiating with 

Boeing for the integration of the Harpoon 
Block II (AGM-84L) missile on the F-15SA 
aircraft, with a contract award expected 
in late 2016. Like the existing F-15S, the 
F-15SA will use the DB-110 electro-optical 
reconnaissance pod for intelligence, 
surveillance and reconnaissance (ISR) — 
indeed, testing was noted in October.

An F-15SA has been used for ‘product 
photography’ to support marketing of 
the ‘Advanced F-15’, carrying a variety of 
weapon configurations. This is perhaps 
unsurprising, as Boeing’s descriptions of 
its new export offering make it clear that 
the two aircraft are almost identical in 
configuration and equipment fit, though 
the ‘Advanced F-15’ may come with the 
latest AN/APG-82(V)1 AESA radar and 
the AGM-88E Advanced Anti-Radiation 
Guided Missile (AARGM).

In an all-air-to-air fit, the aircraft can 
carry eight AIM-120C-7 and eight AIM-9X 
air-to-air missiles, with four AIM-9Xs on 
stations 1 and 9 and four missiles (two 
AIM-120C-7s and two AIM-9Xs) on a new 
pylon with four launch rails, carried on 
stations 2 and 8. In a photo showing this 
load the aircraft appeared to be fitted 
with a mock-up of an IRST mounted on 

S U P E R  E A  G L E
under the starboard engine intake, this 
is partnered with a Lockheed Martin 
Sniper targeting pod, though it remains 
unclear whether this is the standard 
Sniper Advanced Targeting Pod (ATP), the 
newer Sniper Extended Range (XR), or the 
Sniper Advanced Targeting Pod — Sensor 
Enhancement (ATP-SE). The Sniper pylon 
also incorporates an AN/AAS-42 Tiger Eyes 
infra-red search and track (IRST) system.

Extra stores carriage
The Eagle’s two outboard underwing 
hardpoints (stations 1 and 9) have been 
activated on the F-15SA. These were 
originally included to allow the carriage 
of Tactical Electronic Warfare System 
(TEWS) pods by the F-15A, but these 
destabilized the F-15 in pitch so much 
that the original control system would 
not have been able to maintain Level 1 
flying qualities across a major part of the 
flight envelope in the event of a failure to 
the analog control augmentation system 
(CAS). This was deemed unacceptable, 
so stations 1 and 9 remained unused. 
In order to allow the use of these 
hardpoints, the F-15SA is fitted with a 
new Goodrich full-authority digital fly-by-
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top of the nose. Saudi F-15SA aircraft may 
be supplied with the new pylon, but the 
nose-mounted IRST is unlikely.

Eagles reborn
A total of 84 new-build second-
generation F-15SAs will be delivered to 
the RSAF from Boeing’s St Louis, Missouri 
assembly line. The existing � eet of 68 
older, � rst-generation F-15S Strike Eagle 
multi-role � ghters are to be converted 
to that standard by the Alsalam Aircraft 
Company as part of the same over-
arching $29.4-billion contract, the largest 
Foreign Military Sales (FMS) deal in US 
history.

The program for the manufacturing of 
the new forward fuselages and wings for 
the retro� t — the ‘conversion program’ 
— is designated F-15SR. Alsalam’s F-15SR 
program thus produces the forward 
fuselages and wing sets for the in-
country F-15SA conversion program. 

A formal order for the 84 new-build 
F-15SAs was placed in March 2012. That 
for the conversion of 68 F-15S aircraft to 
F-15SA status (via the F-15SR program) 
followed on June 26 that year.

The second aircraft, SA-2 (serial 
12-1002), made the type’s maiden � ight 
on February 20, 2013 in the hands 
of pilot Joe ‘Flood’ Felock, with Mark 
‘Snideley’ Snider in the rear cockpit. 
SA-2 was primarily used for � utter and 
aerodynamic testing, while SA-1 (serial 
12-1001), which � ew on March 2, 2013, 
was additionally employed for weapons 
testing, and SA-3 (12-1003) for electronic 
attack and awareness testing. SA-3 
was closer to the planned production 
con� guration and was not � tted with as 
much � ight-test instrumentation, nor did 
it receive the gaudy orange dayglo tail 

and wingtip markings applied to the � rst 
two aircraft.

All � ight-testing was put on hold 
after the � rst week of April 2013 due to 
engineering issues with the digital FBW 
� ight control system, though this did not 
prevent Boeing from ceremonially rolling 
out the initial F-15SA for the RSAF at St 
Louis on April 30, 2013.

The planned transfer of the three test 
aircraft to Palmdale, California, originally 
scheduled for October 30, 2013, was 
undertaken two days later on November 
1. Air Force Plant 42 at Palmdale (which is 
‘owned’ by Detachment 1, Aeronautical 
Systems Center, based at Wright-Patterson 
Air Force Base, Ohio) has long been a 
home to advanced and classi� ed test 
programs, and to the testing of foreign 
F-15 variants.

Test program
Closeting the F-15SA prototypes away 
at a secure base in the High Desert of 
California made it even harder for the 
aviation media to keep track of the 
program, though hardy spotters and 
photographers did catch occasional 
glimpses of the aircraft. On November 
27, 2013, the US Department of Defense 
(DoD) announced a $15.5-million � rm 
� xed-price contract modi� cation for the 
procurement of a disorientation recovery 
function capability on the F-15SA.

Sorting out the � ight control system 
seems to have taken most of 2014, but 
by early 2015 the aircraft were starting to 
be photographed with underwing stores. 
The second F-15SA prototype was seen 
carrying twin AMRAAM launchers on 
stations 1 and 9 at the start of the year, 
while 12-1001 was used for testing with 
heavier loads, � ying with two underwing 
fuel tanks and 12 Mk82 500lb bombs in 
September 2015.

12-1001 then seemed to take over 
testing of the new outboard underwing 
stations, its nose-mounted test 
instrumentation boom being reinstated 
for these duties. In October the aircraft 
was seen with single AIM-120 missiles 
on stations 1 and 9, and then added two 
AIM-9Xs on stations 2 and 8.

Meanwhile, 12-1002 was used for testing 
the ferry con� guration, carrying three 
external fuel tanks in late November 2015.

The third prototype is presumed to 
have been used for more operationally 

Right: A staged 
photo with crews 
walking to the 
same tooled-up 
F-15SA. Note that 
it carries GBU-39 
Small Diameter 
Bombs (SDBs) 
on the starboard 
side. Boeing

This image: 
A wonderful 
night shot of an 
F-15SA on the 
ramp at St Louis, 
Missouri. The 
aircraft carries 
an impressive 
cocktail of 
weapons 
including 
GBU-54 laser 
JDAMs on the 
conformal 
tank stations, 
AGM-84H/K 
SLAM-ER, 
AIM-120 
AMRAAM and 
AGM-88 HARM 
on the outer 
wing station. 
Boeing

Inset left: The 
F-15SA is 
thought to 
encompass a 
new large area 
display as well 
as a new wide-
area head-up 
display. Boeing

Far right: Boeing 
test pilot 
Dan ‘Dragon’ 
Draeger gives 
a thumbs-up 
while testing 
the Digital 
Joint Helmet-
Mounted 
Cueing System 
(DJHMCS) in 
F-15SA 12-1003, 
the missions 
systems test 
aircraft. Boeing
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‘Rather than buying a single � ghter type, 
Qatar is believed to be looking at splitting 
the buy three ways — eventually � elding 
three expanded squadrons, each equipped 
with a di� erent type’

focused test work, and was seen � ying 
with LANTIRN, Sniper and Tiger Eyes from 
August 2015. Twelve Mk82 bombs were 
added by July 2016. More recently, in early 
October 2016, 12-1001 was photographed 
carrying two GBU-10 laser-guided bombs 
on the inboard underwing stations, with 
single AIM-9X missiles on stations 1 and 9. 

Production schedule
Production of the F-15SA continued apace 
even as the test program progressed, with 
aircraft being completed, test-� own and 
then stored. Eleven production aircraft 
have been identi� ed in photographs. 
Several were spotted � ying at Abraham 
Lincoln Capital Airport, a civil/military 
public airport serving Spring� eld, the 
capital of Illinois, and home to the Illinois 
Air National Guard’s 183rd Fighter Wing, a 
non-� ying unit.

Aircraft noted include 12-1004, 12-1016, 
12-1017, 12-1019, 12-1020, 12-1023, 
12-1025, 12-1027, 12-1028, 12-1030 
and 12-1031. 12-1023 and 12-1025 may 
have been the � rst two F-15S-to-F-15SA 
conversions, which were undertaken 
in St Louis rather than by the Alsalam 
Aircraft Company in Saudi Arabia. The 
latter company will be responsible for 
converting the remaining F-15S aircraft 
to F-15SA standard, manufacturing new 
wings and forward fuselage sections for 
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undefinitized contract action for services 
required for the tear-down and assessment 
of three F-15S aircraft (identified by 
Bloomberg as 5502, 9222 and 0613) 
and for the modification of one of these 
airframes (probably 5502) to F-15SA 
configuration to serve as the prototype 
Saudi conversion in 2017.

Alsalam delivered its first F-15SA forward 
fuselage on August 22, 2016. This was 

quickly accepted and signed off by Boeing 
and the US government. The second 
was expected to follow in October 2016, 
and the first set of wings in November. 
The conversion program will run from 
this year until 2020 or 2021. Yahya Al 
Ghoraibi, Alsalam’s new president and 
CEO, described the deliveries as a ‘Very 
big achievement, we are very proud. I 
am grateful to the Ministry of Defense for 

the conversions as well as pylons and 
pylon adaptors for stations 1 and 9. 

New forward fuselages are needed 
because of the need to accommodate 
FBW flight control system black boxes, 
while new displays, avionics and warning 
systems may need additional power and 
cooling provision, and the heavy AESA 
antenna might require a strengthened 
front bulkhead.

Alsalam signed the F-15SA wing and 
forward fuselage contract in June 2012. It 
assigned a leadership team and developed 
a project plan, including training.

In July 2013, then-CEO Mohammed 
Fallatah said that the company had been 
‘undergoing intensive preparations for 
the loading of the first component piece 
into the assembly tooling’. Fallatah said 
that this marked Alsalam’s ‘transition from 
conventional maintenance, repair and 
overhaul (MRO) activity on commercial and 
military airplanes to a position of creating 
added value with the assembly of large 
aircraft components.’

If anything, Fallatah was guilty of 
understatement. Alsalam is building key 
sub-assemblies of an important modern 
fast jet, but those components include 
the crucial forward fuselage, which will be 
more densely packed with sophisticated 
and critical systems than any other part 
of the aircraft. It will be using these sub-
assemblies as it undertakes what will 
amount to the final assembly of the newly 
converted F-15SAs.

Alsalam dispatched two classes of 
employees to train and work at St Louis, 
where the first two F-15S-to-F-15SA 
conversions were undertaken. While a 
Boeing team converted the first aircraft for 
validation, an Alsalam team performed this 
work on the second verification aircraft. 
The conversion of these two aircraft in 
Missouri means that Alsalam will only 
convert 66 aircraft in Riyadh.

There were reports that this first US-
based phase ended in December 2015. 
The following March, Alsalam held a party 
to celebrate completion of the two-year 
program to upgrade the first F-15S to 
F-15SA standard.

On the LinkedIn business networking 
website, David Mitchell, described as the 
director of manufacturing operations 
at Alsalam, noted the completion of the 
moving line assembly station for its F-15 
forward fuselage factory in Riyadh on April 
21, 2015.

The US DoD announced on April 1, 2016 
that the Alsalam Aircraft Company had 
received a not-to-exceed $32.5-million 

The three primary test aircraft flying together from St 
Louis. Serial 12-1001 nearest the camera is an instrumented 
flight sciences aircraft and features a sine wave emblem 
stemming from the eagle emblem on the nose. 12-1002, 
furthest away, is also a flight sciences aircraft and has 
the words ‘fly-by-wire’ under the eagle emblem with a 
heartbeat wave. 12-1003, leading the formation, is a 
mission systems aircraft with a lightning bolt behind the 
eagle head emblem. Boeing

Above: F-15SA 
serial 12-1003, 
the mission 
systems test 
aircraft, returns to 
Palmdale in clean 
configuration. Note 
that both the pilot 
and WSO wear 
DJHMCS.  
Matthew  
C. Hartman
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giving Alsalam this work, and for always 
supporting us to succeed. The Ministry 
and the Air Force have always been there 
for us, and have demonstrated this in 
every aspect of our work.’

Future deployment
It was originally expected that the RSAF 
would use 12 aircraft to equip a training 
unit based at Mountain Home AFB, Idaho, 

with the 17th Squadron forming as the 
first operational unit in Saudi Arabia. 
These plans are now believed to have 
been abandoned. Some clarification of 
the current plan was provided in August 
2016 in a Federal Business Opportunities 
request for information (RFI) for F-15SA 
support running from March 2017 until 
March 2021. This document listed the 55th 
Squadron at King Khalid Air Base (5 Wing, 

Khamis Mushait) as the Formal Training 
Unit (FTU), with the currently inactive 
29th Squadron — previously a Tornado 
ADV operator — due to become the first 
front-line F-15SA unit at King Faisal AB (7 
Wing, Tabuk).

The F-15SA will also equip the 6th 
Squadron at King Khalid AB, and the 
92nd Squadron and the Fighter Weapons 
School at King Abdulaziz AB (3rd Wing, 
Dhahran). The 6th, 55th and 92nd 
Squadrons all currently fly the F-15S.

The contracted number of 152 F-15SA 
and ‘F-15SR’ jets should allow the 
formation of six 24-aircraft squadrons and 
an eight-aircraft Fighter Weapons School 
if the RSAF follows its usual practice. The 
other two units could include the 93rd 
Squadron at Prince Sultan AB (Al Kharj), 
according to some sources, though Al 
Kharj is not currently a fast jet base, and 
the 93rd Squadron has never existed.

Perhaps more likely candidates for the 
new squadrons are the 17th Squadron, 
which was last active as an F-5 unit at King 
Fahd AB (2 Wing, Taif), the 15th Squadron 
which was previously equipped with the 
F-5E/F at King Khalid AB (5 Wing, Khamis 
Mushait), the 42nd Squadron, a former 
F-15C/D operator at King Abdulaziz AB 
(3 Wing, Dhahran) or the 66th Squadron, 
formerly a Tornado IDS unit with 11 Wing 
at King Abdulaziz AB.

Some of the new units are likely to be 
stationed at the new King Saud AB at 
King Khalid Military City in Hafr Al Batin 
province, which is under reconstruction. 
This base hosted the USAF’s 1703rd 
Provisional Air Refueling Wing (including 
the B-52G-equipped 69th Bombardment 
Squadron) between August 1990 and 
March 1991, but has been largely inactive 
since then.

Elsewhere in the region, long-standing 
interest in St Louis fighters among Gulf 
Co-operation Council nations finally looks 
set to result in a number of orders. As this 
issue closed for press, the US was expected 
to formally announce the approval of 
exports of 24 to 36 F-15E ‘Advanced F-15s’ 
to Qatar, 24 Boeing F/A-18E/F Super 
Hornets to Kuwait, and perhaps 30 Block 
61 F-16E/Fs to the United Arab Emirates, 
together with upgrades for the UAE’s 
other F-16s.

It has been reported that the Pentagon 
and State Department ‘signed off’ on all of 
these proposed deals up to two years ago, 
but that they were delayed pending final 
approval from the White House.

These delays are understood to have 
been caused by concerns about the 
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erosion of Israel’s ‘qualitative military 
edge’ in the region — something that the 
United States is legally bound to maintain. 
In Qatar’s case, there were speci� c Israeli 
objections to the proposed sale, with fears 
that the aircraft could be used against 
Israel, and accusations that the state 
supports Sunni Islamic extremists.

The Qatari F-15 and Kuwaiti F/A-18 
deals were thus put on hold while the 
US negotiated a 10-year, $38-billion 
security package with Israel. This 
included additional F-15s as part of 
the ‘compensation package’ that was 
negotiated following the US decision to lift 
sanctions against Iran as part of its nuclear 
deal.

By mid-September, however, US 
government and industry sources were 
saying that agreements were expected 
‘imminently’. Shelley Lavender, president 
of Boeing Military Aircraft, repeated in 
late September that the � ghter deals with 
Qatar and Kuwait were now ‘imminent’ 
and that they had cleared all regulatory 
hurdles.

On September 28, Senator Bob Corker, 
chairman of the Senate Foreign Relations 
Committee, con� rmed that the White 
House had � nally signed o�  on the 
package, though the State Department 
and Pentagon have not yet formally 
announced the deals with Qatar and 
Kuwait.

As far as can be ascertained, Qatar 
originally requested 36 F-15s, with an 
option to buy up to 36 more. The number 
required is now understood to be 24 
aircraft, with 12 options. The Qatar Emiri 
Air Force (QEAF) is undergoing a major 
transformation, modernization and 
expansion program, under which its 
current � ghter force of 12 Mirage 2000s 
(nine single-seat Mirage 2000-5EDAs and 
three two-seat Mirage 2000-5DDAs) will 
be replaced by around 72 new aircraft. 

But rather than buying a single 
� ghter type, Qatar is believed to be 
looking at splitting the buy three ways 
— eventually � elding three expanded 
squadrons (each of 24 aircraft, like RSAF 
units), each equipped with a di� erent 
type. While this is far from being the 
most cost-e� ective solution, it could 
o� er a useful mix of complementary 
capabilities, and promises to buy 
in� uence with three di� erent suppliers, 
making the air arm less vulnerable to 
unilateral arms embargoes. It could also 
allow the QEAF to forge links and gain 
valuable expertise from three separate 
user communities.

Accordingly, Qatar concluded a deal 
with France for the supply of 24 Dassault 
Rafales (with options on 12 more) on 
March 29, 2016 — the opening day of 
the Doha International Maritime Defence 
Exhibition and Conference. Many expect 

Qatar to sign a similar-sized order for 
Euro� ghter Typhoons after the F-15 deal 
is concluded. Following the signature of 
the Rafale deal, United Kingdom defense 
secretary Michael Fallon said that the 
proposal to sell the Typhoon to Qatar 
was ‘de� nitely still on the table’, and 
that it had not been killed o�  by Qatar’s 
decision to buy 24 Rafales. Fallon stated 
that discussions on a possible Typhoon 
sale to Qatar were still ongoing.

There were suggestions in some 
newspapers that the F-15 deal was 
‘unblocked’ as a result of Qatari pressure, 
a Qatar Airways deal for Boeing 
commercial airliners worth $18.6 billion 
supposedly being withheld until the 
� ghter deal was cleared. Akbar Al Baker, 
the head of Qatar Airways, categorically 
denied this, although the contract for 
30 Boeing 787-9 Dreamliners and 10 
Boeing 777ERs was announced just over 
a week after the F-15 deal cleared. This 
was followed by an additional letter of 
intent to purchase 60 Boeing 737 MAX 8 
aircraft.

However it was arrived at, the Qatari 
Strike Eagle order should allow Boeing 
to keep the F-15 production line going 
well beyond 2020, after the delivery of 
the last of 84 aircraft for Saudi Arabia in 
2019 and following the completion of 
an undeclared top-up buy of F-15SGs for 
Singapore. The existing Qatari Mirage 
2000-5s will be sold, possibly to Pakistan.

And there could be further F-15 sales 
in the region. At Farnborough in 2012, 
sources close to Boeing’s campaign in 
Kuwait predicted that the F-15 would 
be chosen rather than the Super Hornet. 
While this hope proved misplaced, 
the company is still hopeful that the 
United Arab Emirates could plump for 
the ‘Advanced Eagle’ to meet its long-
standing requirement for a new tactical 
� ghter.  

Top: 12-1002 
carrying a 
load of 12 slick 
Mk82 bombs 
during recent 
handling trials 
from Palmdale. 
Matthew C. 
Hartman

Above top to 
bottom: This 
Boeing diagram 
shows the 
new sections 
included in the 
F-15S upgrade 
program, 
referred to here 
as the F-15SR. 
Boeing

Alsalam 
delivered its � rst 
F-15SA forward 
fuselage on 
August 22, 2016. 
Alsalam Aircraft 
Company
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FROM BEHIND THE oxygen 
mask and dark-tinted helmet 
visor comes a brief wave 
from the pilot as a pump 
of the throttles produces 
another distinctive howl 

from the engines. Joining his gang, 
looking and sounding like a pack of 
hungry velociraptors, four of the world’s 
most formidable air dominance � ghters 
are preparing for action. Control surfaces 
limber up like stretching athletes. With 
their bellies close to the ground, the 
hunched, almost awkward jets gather in a 
huddle, grunting and snarling.

Inside the air-conditioned serenity of 
the cockpit, the pilot pores over four 
large screens, already seeing how the 
forthcoming aerial battle is shaping up. A 
nod from the pack leader grabs his team’s 

attention and a brief, discreet radio call 
signals that it’s time for action. Bad guys 
beware — the Raptors are coming.

When it comes to air dominance — or 
air superiority, call it what you will — the 
US Air Force has earned itself a pretty 
fearsome reputation in recent times. It 
learned quickly from the dark days of 
Vietnam, clearly illustrated by the F-15 
Eagle’s 104-0 kill ratio in more recent times. 
When the Lockheed Martin F-22 Raptor 
came on the scene it took that aerial 
prowess one step further. It was perhaps 
inevitable that any opponents would 
simply stay away, stealing the Raptor’s 
thunder to some extent — it doesn’t have 
an air-to-air kill to its name — but it also 
proves a point.

‘One of the things that struck me was 
how until we went kinetic in Syria, most 

people said that the Raptor had never 
been used in combat. That was a tough 
pill to swallow, looking at the personal 
sacri� ces our community has made being 
away on long deployments’. Lt Col ‘Lobo’ 
has been � ying the F-22 for a decade 
and talks passionately about the people 
and aircraft he leads at the famous 94th 
Fighter Squadron (FS) ‘Hat in the Ring’.

‘The Raptor has been achieving e� ects 
for a decade; they just weren’t kinetic’, 
he adds. ‘We [the Raptor community] are 
used as a conventional strategic deterrent, 
in the same way as an aircraft carrier. It just 
wasn’t widely noticed.’

The last recorded USAF manned � ghter 
‘kill’ fell to an F-15C during Operation 
‘Allied Force’ in Kosovo in 1999.

‘Lobo’ continues: ‘It’s hard to quantify 
a deterrent, but every combatant 

The 1st Fighter Wing at Joint Base Langley-Eustis led from the front when it came 
to the F-22 Raptor, bringing this revolutionary � ghter into US Air Force service in 
2005. The demand for the wing’s capabilities remains as high today as ever.

report and photos: Jamie Hunter
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Sqn Ldr ‘Duzza’ 
leads ‘Sniper’ 

� ight into a break, 
punching out 

cha�  and � ares.
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commander wants F-22s in their AOR 
[area of responsibility]. There simply aren’t 
enough Raptors to � ll their requirements.’

Few are in any doubt as to the Raptor’s 
air-to-air lethality. Since service entry in 
2005 the squadrons have been deployed 
regularly — it comes with the business. 
So it was indeed ironic that it was an 
air-to-ground strike that proved to be the 
F-22’s � rst tangible event in combat, rather 
than kicking down the door in a ‘night 
one’ LO (low-observable) o� ensive, silently 
dispatching ‘Flankers’ in a highly contested 
environment.

In fact, the 27th FS — the 94th’s sister 
squadron at Joint Base Langley-Eustis, 
Virginia — was nearing the end of a 
scheduled rotation to the Middle East 
when it made those watershed strikes. 
They came on the night of September 23, 
2014, as the US and Arab allies struck at 

the heart of the so-called Islamic State (IS) 
by attacking targets in Syria. Joint Sta�  
director of operations Army Lt Gen William 
Mayville said at the time that the F-22s 
used ‘GPS-guided munitions’ to target a 
facility located in northern Syria, about 75 
miles from the Turkish border.

F-22s now maintain an almost constant 
deployed presence with US Central 
Command (CENTCOM) and continue to 
play an important role in this theater. 
While deterring any potential air-to-air 
threat in the region, the Raptor’s suite of 
advanced avionics is a vital node in this 
complex operational environment, and 
its ability to be called upon to support 
ground forces with 1,000lb GBU-32 
Joint Direct Attack Munitions (JDAM) or 
250lb GBU-39 Small Diameter Bombs 
(SDB) cannot be underestimated. What is 
more, although Syria’s air defenses have 

remained ‘passive’ and while President 
al-Assad knows it would be foolhardy to 
resist the coalition forces, the threat of 
surface-to-air missiles (SAMs) remains. 
Indeed, some missions over Syria are still 
limited to LO platforms only. 

A force in readiness
‘Cruising around in an invisible jet at 
60,000ft � ying at Mach 2, our adversaries 
know we’re pretty good at the air-to-air 
game’, smiles Col Pete ‘Coach’ Fesler, 
commander of the 1st Fighter Wing (FW) 
at Langley. Fesler has two F-22 squadrons 
under his charge: the 27th and 94th FS, 
plus a new aggressor unit of T-38A Talons 
in the 71st Fighter Training Squadron 
(FTS).

The two Raptor squadrons are the oldest 
units in the US Air Force, tracing their 
roots back to WW1, and both are gearing 

‘Cruising around in an 
invisible jet at 60,000ft 
� ying at Mach 2, our 
adversaries know 
we’re pretty good at 
the air-to-air game’ 
COL PETE ‘COACH’ FESLER

Below: Sqn Ldr 
‘Duzza’ and Maj 
‘Bullet’ show 
o�  the complex 
panel lines of 
the Raptor.
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up to celebrate centenaries in 2017. ‘The 
squadrons trace their lineage all the 
way back to the Lafayette Escadrille, the 
American squadron flying for the French 
at the risk of their own citizenship’, explains 
Fesler. ‘Today, the 94th FS ‘Spads’ owns that 
history and heritage, and both squadrons 
have operated continuously since then.’

The 1st FW — originally the 1st Pursuit 
Group — truly deserves its reputation as 
the cradle of American fighter aviation. In 
WW2 the 27th FS scored the first American 
aerial victory in the European theater of 
operations. The wing’s squadrons have 
since turned their hand to the Cold War 
alert mission across northern-tier states, to 
F-4 Phantom II training for Vietnam, and 
then to becoming the first operational 
F-15A Eagle wing in 1974. 

‘On August 2, 1990, inside 48 hours, the 
wing deployed to Dhahran, Saudi Arabia, 
for Operation ‘Desert Shield’’, says Fesler. 
‘When I talk about readiness, I say to my 
airmen, ‘You’re not going to know when 

it’s coming’. This was the first operational 
Raptor wing. In 2008 we deployed to 
Kadena and we’ve been back to Japan as 
well as to Guam, plus multiple Middle East 
deployments. The 27th FS became the first 
Raptors to be blooded in combat in 2014, 
and then the 94th FS went back out there 
and conducted the first operational use of 
the GBU-39 Small Diameter Bomb.’

Fesler calls the F-22 ‘a tactical asset 
with strategic impact’. ‘There’s significant 
messaging that goes along with the 
deployment of Raptors into a theater’, he 
says, ‘so the demand for them is very high. 
In fact, between 2010 and 2013 the F-22 
had the highest deployment rates of all 
the fighter communities, with constant 
rotations out to the Middle East and the 
Pacific. We aren’t tied to any particular 
region — in fact, each of the combat-
coded Raptor squadrons is postured to go 
anywhere they are needed.’

Maintaining readiness to deploy is 
something that each and every person 

Top:  
With engines 
howling, a pair 
of Raptors taxies 
out for the 
afternoon ‘go’.

Above left 
to right: An 
impressive 
line of Raptors 
in their sun 
shelters at 
Langley.

A brisk walk to 
the flightline 
for two 94th FS 
pilots.
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on the squadrons is well aware of. As 
well as keeping up the levels of training 
required, having jets in perfect shape 
is vital. Squadrons ‘on a short leash’ to 
deploy have to maintain the LO integrity 
of their fighters — it’s the ace up their 
sleeve.

With just six combat-coded Raptor 
squadrons, it’s easy to see why Air Force 
leaders openly state that they simply 
don’t have enough F-22s and that 
production was cut short prematurely 
at 187 jets. The last flicker of hope that 
production might be restarted seems 
to have been extinguished, and the 
USAF has now set its sights firmly on 
F-35A Lightning II production and a 
new Penetrating Counter-Air ‘sixth-
generation’ fighter. But most remember 
that pushing both the F-15 and F-22 
through to production were huge 
battles for the USAF and that it will 
take a lot of ‘push’ to realize a sixth-
generation fighter.

Once current modifications have been 
completed, the F-22A fleet will comprise 

139 combat-coded Block 30/35 aircraft, 
32 training Block 20s, 12 test-assigned 
Block 20/30/35s, and two pre-block 
test aircraft. Two jets have been lost in 
accidents.

The need for air dominance
In fiscally challenged times — and 
bearing in mind the fact that a manned 
USAF aircraft hasn’t fired an air-to-air 
missile in anger since 1999 — it’s easy 
to see why some politicians may voice 
ill-informed doubts over the need to pour 
billions of taxpayers’ dollars into high-end 
air superiority fighters.

Col Fesler concedes: ‘It’s very difficult to 
articulate the need for air-to-air, but the 
simple fact is that without air superiority, 
you lose. You cannot operate without 
that necessary condition. Because we so 
soundly defeated the Iraqi Air Force and 
because we have 15 years of operating 
in permissive environments, we have 
lost sight of the fact that you don’t 
automatically have air superiority, you 
achieve it.’

The F-22 squadron name boards at 
Langley reveal a large influx of young, 
enthusiastic lieutenants and a mix of 
older heads, many of whom come from 
the Virginia Air National Guard’s (ANG) 
embedded 192nd FW, which offers 26 
combat-ready pilots for the two Raptor 
squadrons to supplement the active-duty 
roster. They help provide continuity amid 
the high turn-over of the active-duty, 
and help spread that experience that the 
young pilots need.

The wing and squadron leadership staff 
includes seasoned pilots who cut their 
teeth on the F-15C. It allows them to truly 
appreciate what they have in the F-22.

Fesler acknowledges that his pool of 
experience is something of a challenge, as 
well as the cost and time it takes to ‘spin 
up’ pilots fresh out of school. ‘To take a 
guy from pilot training, put them through 
the basic Raptor course down at Tyndall 
and then through mission qualification 
training [MQT], flight lead, instructor and 
mission commander upgrades takes years’, 
he explains.

The side doors 
snap open to 
reveal an AIM-9 
Sidewinder as 
the pilot briefly 
uncloaks the 
Raptor for a kill.
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F-22 pilot workloads are compounded 
by the sheer range of missions they are 
expected to be versed in, from the ‘long 
stick’ of the AIM-120 Advanced Medium-
Range Air-to-Air Missile (AMRAAM) to 
the 250lb SDB. However, the high-end air 
dominance role remains their bread and 
butter.

Cobras and J-turns
‘It was a truly mind-blowing experience 
for an F-15 guy stepping into that thing’, 
says Fesler. ‘I have a stealthy platform 
that can out-turn everybody, can out-run 
everybody, and it has better sensors. The 
F-22 put it all together. I can fly around the 
battlefield at Mach 1.5 in supercruise and 
just hang out there, being largely invisible.’

As well as incredible sensors, the sheer 
performance of the Raptor in the close-in 
fight is awe-inspiring to witness at close 
hand. The thrust-vectoring controls of the 
twin Pratt & Whitney F119 engines enable 
many of the maneuvers debuted by 
Russian ‘Flankers’ in the 1990s, but now in 
a swept-up, stealthy, killing machine.

‘In an F-15, if I was pulling too hard the 
airplane would talk to me and I’d back 
off on the stick, otherwise it would stall 
and fall out of the sky’, Fesler explains. ‘In 
the Raptor, the way to get out of a lot of 
situations is to just keep pulling back on 
the stick. The thrust-vectoring will just kick 
the nose around to wherever you want it. 
In another airplane you’d just depart [from 
controlled flight]. But that’s just a small 
percentage of what this jet can do. Like, 
the first time you point at an F-15 or an 
F-16 from 100 miles away you can fly right 
by them, turn around and come up 3,000ft 
behind in their six, and know they never 
saw you. The way they’re used to seeing 
you is just not there.’

Maj ‘Bullet’ is the weapons officer on 
the 94th FS. As a newly patched Weapons 
School graduate he is tasked with 
teaching the latest weapons and tactics 
on the unit — he’s the resident expert in 
ripping into the enemy. ‘Thrust-vectoring 
gives you the ability to point, but it doesn’t 
mean you’re automatically going to win. 
We teach our young pilots to use post-stall 

maneuvers in a way those maneuvers can 
be beneficial; during scenarios when we 
see specific ‘pictures’ [of the enemy] during 
BFM [basic fighter maneuvers].

‘For example, if we see a bandit 
overshooting our turn circle inside of 
a certain range, with a certain amount 
of line-of-sight rate and planform, we 
will teach our young fighter pilots to 
execute a minimum-radius turn to defeat 
the enemy’s attack and deny them our 
control zone. We’ll tell our pilots that 
in order to execute a min-radius turn, 
they need to select power to max A/B 
[afterburner], roll with lateral stick to set 
lift-vector approximately 30-45° angle 
of bank, input full pedal, and increase 
aft stick pressure through the moderate 
buffet to the light buffet, at which point 
they will feel the yaw rate of the aircraft 
start to increase. At this point the jet is 
post-stall. Essentially, we are teaching 
our fighter pilots to execute a certain 
maneuver or perform a certain task to 
achieve their objectives when they see 
a certain picture from the enemy. Being 

Clockwise from 
above: The 
Raptor cockpit is 
still off limits to 
photographers. 
This is about as 
close as you can 
get to shooting 
the F-22’s ‘office’.

Diamond-shape 
doors on the 
upper surface 
flick open as a 
puff of smoke 
and a hiss signal 
the start of the 
APU (auxiliary 
power unit).

A young ‘Spads’ 
Raptor driver 
pre-flights 
the AIM-9X 
Sidewinder.
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A close view 
of a Raptor 
is something 
that few bandit 
pilots get, at 
work over the 
large Atlantic 
ranges near 
Langley.

able to successfully maneuver your jet 
in relation to another aircraft is one of 
the most important characteristics of a 
� ghter pilot.’

Sqn Ldr ‘Duzza’ is the privileged UK Royal 
Air Force exchange pilot on the Raptor, 
� ying alongside ‘Bullet’ at the 94th FS. ‘The 
Raptor has incredible power’, he says. ‘It 
can also pull very high alpha and the post-
stall control is truly eye-watering. When 
applicable, we use it quite a bit during 
BFM with Cobras, J-turns, pedal turns and 
high-alpha loops. In short-range BFM 
engagements you’ll de� nitely see high-
alpha maneuvers — up to 60 degrees — 
as we trade altitude and energy for angles.’

While the thrust-vectoring clearly has 
its uses, the F-22 pilot is still without a 
helmet-mounted sight system, such as 
the Joint Helmet-Mounted Cueing System 
(JHMCS) in the F-15 and F-16. While the 
Thales Scorpion system has been trialed 
on the Raptor, it has not advanced to the 
front line.

The agile Raytheon AIM-9X Sidewinder 
has made it though to the combat-coded 
F-22 squadrons under Update 5, after 
a lengthy and drawn-out test program. 
While it provides the Raptor with an 
o� -boresight close-in capability, it cannot 
be used to its full potential without a 
helmet cueing system. ‘Lobo’ says: ‘We 
have the AIM-9X on the jet now, which 

is a great improvement, but we would 
love to have a helmet [-mounted cueing 
system]. It’s more critical for our fourth-
generation colleagues than it is for the 
Raptor, because typically I can arrive in the 
bandit’s six o’clock undetected.’

However, others acknowledge that the 
F-22 remains at a disadvantage in the 
close — within visual range (WVR) — 
� ght due to the lack of a helmet sight. 
‘We are not equal to the threat in that 
environment’, comments one pilot.

The long game
It’s BVR (beyond visual range) where the 
F-22 truly excels air-to-air. The whole point 
of the stealth and advanced avionics is to 
kill without ever being seen. ‘The LO is in 
large part what we paid the money for on 
these airplanes’, says Fesler. 

Maj ‘Bullet’ expands on this part of the 
mission. ‘The four-ship is our tactical 
� ghting formation — it’s how we operate. 
The four-ship leader sets the tone for 
the mission, establishes expectations, 
allocates responsibilities and develops 
contracts. The F-22 provides the pilot 
with a ton of information. Each pilot 
needs to manage that information and 
use it to make the smartest tactical 
decision for the team. Building e� ective 
contracts and communicating them to 
the four-ship is what we do as � ight leads.’

‘There’s signi� cant messaging that 
goes along with the deployment 
of Raptors into a theater. So the 
demand for them is very high’ 
COL PETE ‘COACH’ FESLER

These contracts are the agreements 
between the � ight lead, deputy � ight 
lead and wingmen, conceptually 
regarding who will be responsible for 
what. For example, if a group of bandits 
comes in from a certain direction 
at a certain height, it might be the 
responsibility of the number two in the 
formation to take care of them. They 
would do it silently and without the need 
for prompting — that’s how the contracts 
work.

‘The integrated sensor fusion is just 
incredible’, adds Sqn Ldr ‘Duzza’, who 
is a relative newcomer to the Raptor. 
‘It provides you with so much more SA 
[situational awareness] than you’re ever 
going to get in a fourth-generation � ghter.’

He continues: ‘One of the trickiest 
things I found coming to the F-22 from 
the Typhoon was thinking � fth-gen. I 
didn’t appreciate that until I started � ying 
the F-22. I’d worked with the Raptor on 
numerous occasions in the past on joint 
exercises and I had a good appreciation 
of how they worked. However, what I 
didn’t have an appreciation of is how you 
have to think in the cockpit to make that 
happen. Our tactics [in the Raptor] are 
very important — it’s all about being a 
team. It’s very much about how we share 
information within the formation. The way 
we � y is not just about protecting each 
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Left page:  
A spectacular 
break by four 
94th FS ‘Hat 
in the Ring’ 
Raptors near 
Langley.

Above: 
Assignment 
to the Raptor 
is keenly 
contested 
between young 
fighter pilots.

other’s flank, it’s also the fact that another 
Raptor that is stood off from me might be 
able to provide me with information that 
I don’t have. The jet tells me what all the 
others are doing, and displays it to me in 
an easy-to-process format.’

‘During ACM [air combat maneuvers] 
we are trying to kill and survive without 
being detected’, says ‘Bullet’. Enemies have 
increasing ways to sniff out a Raptor, so 
mission planning is key. ‘We are currently 
Link 16 receive-only and our IFDL [intra-
flight data link — pronounced ‘eye-fiddle’] 
is our information link to one another, 
so we can see what each other is doing. 
This information is fused on to our RAP 
[recognized air picture], which is a God’s 
eye view of the battlespace. We are able 
to develop a higher-level situational 
awareness of the formation with this RAP. 
We can see if we’re being ‘spiked’, we can 
see our missile, and fuel states. We are able 
to work with command and control assets, 
which further increases our situational 
awareness. With these inputs, we are able 
to develop a tactically sound plan based 
on the picture we see and kill the enemy.

‘That clear situational awareness, 
the combat identification, the total 
assuredness of what is going on at long 
range, allows the Raptor pilot to literally 
drag and drop a cursor on a target to 
deliver a killer blow. When others talk 
about the F-22 and it being easy to fly, it’s 
really not. The business of air dominance 
is not easy by any means, and we can’t 
afford to not be ready.’

Maintaining the high end of training 
required to keep these perishable skills 
honed is crucial for the Raptor community. 
‘We can’t let down our guard on training 
for that high-end, anti-access, denied-
environment air dominance’, adds Lt Col 
‘Lobo’. ‘People are depending on us.’

Staying sharp
In its heyday, the USAF had more than 
1,000 Eagles on its books. While incoming 
F-35A numbers remain high, these are 
essentially F-16 replacements. The service 
lives of around 235 F-15C/Ds are now 
being extended until 2045, but with 
relatively few Raptors the USAF must 
avoid burning out its precious F-22s 
before their time.

The annual readiness aircrew plan 
dictates a certain number of sorties 
that are required to maintain readiness 
— for the Raptor, this is a mix of 
missions including defensive counter-
air and offensive counter-air, as well 
as performance-based pilot upgrades. 

Meeting these training plans to fulfill wider 
USAF goals is a carefully planned business.

‘We don’t fly for an hour and go to the 
bar and high-five’, jokes ‘Lobo’. ‘For the 
pilots it’s a minimum 10-hour day, and 
that’s just to prepare, brief, fly and debrief. 
We are a little like a football team. They 
play once a week and spend the majority 
of their time preparing and watching their 
plays. There’s a disproportionate amount of 
time in the preparation and debriefing. For 
every hour we fly there’s probably 10 to 15 
hours spent preparing for, then analyzing 
that flight. We owe it to the taxpayers and I 
can guarantee we do that every single day. 
Fortunately I’ve got some exceptionally 
talented people, both in and out of the jet. 
Our mantra is: know your mission, know 
your role, do your job.’

The realistic simulators that today 
provide a key element of fast jet fighter 
training supplement the expensive live 
flying. The simulators are employed 
as cleverly as the aircraft, with some 
ingenious applications being used to 
meet specific needs. For example, there 
was a realization that the Langley pilots 
weren’t getting enough dissimilar air 
combat training (DACT). This led to the 
development of a new simulator scenario 
with distributed mission operations, 
essentially linking the Langley simulators 
to other bases in order to get that high-
level training.

The live flying complements this 
groundwork. ‘The Weapons School allows 
you to operate at a high level and against 
tools that you don’t have at your home 

station’, explains Maj ‘Bullet’. ‘At Nellis, 
there are ground and air threats from the 
64th Aggressor Squadron, whereas here 
at Langley we have to generate our own 
Red Air in-house, combined with the T-38 
adversary support.’

‘Ironmen’ — Red Air on tap
‘Our number-one goal is providing Red 
Air support for the Raptors’. So says Lt Col 
Charles ‘Stab’ Hebert, commander of the 
71st FTS ‘Ironmen’. With 14 tired but pristine 
gloss-black T-38A Talons on the Langley 
flight line, this diverse squadron is all about 
supporting the Raptors here.

Unlike the T-38s at Beale and Whiteman 
AFBs, the ‘Ironmen’ jets are not companion 
trainers. They don’t provide cheap flight 
time for Raptor pilots — they are dedicated 

to providing adversary support to exercise 
those four-ship teams.

Fresh out of training, Capt ‘Single’ is 
one of a number of young pilots who are 
able to come here as a stepping-stone 
to the Raptor. ‘Our squadron is a hybrid 
in terms of who is here’, explains ‘Stab’. 
‘We have our superstar first-assignment 
pilots; the top graduates from pilot 
training like ‘Single’ who are assigned 
the Raptor, but they come here to tread 
water as they wait for their B-Course slot 
down at Tyndall. Plus I have former F-15, 
F-16 and F-22 pilots, both ANG and Air 
Force Reserves, plus pilots who are on the 
staff here at ACC [Air Combat Command] 
headquarters.’

For pilots like ‘Single’, this is a golden 
opportunity to initially learn how to be an 
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Above: Turn and 
burn — a pair of 
Raptors gang up 
on a hapless 71st 
FTS T-38A.

Left top to bottom: 
Capt ‘Single’ pre-
flights a T-38A 
on the ‘Ironmen’ 
ramp.

The immaculate 
71st FTS T-38s 
are supported 
and maintained 
by experienced 
contractor ground 
crews.

Head on the 
swivel, looking for 
trouble.

Merge! ‘Red 
air’ and ‘blue 
air’ Raptors go 
head-to-head in a 
turning fight.

aggressor, with plenty of flying to be had. 
It also allows the development of an early 
relationship with the Raptor, as ‘Stab’ 
explains. ‘Our first-assignment pilots like 
‘Single’ attend the weapons and tactics 
talks, and on a typical day she not only 
leads T-38s and Red Air Raptors, but also 
reaches out to the Blue Air team to make 
plans and achieve their aims. She builds 
in intelligence briefings, weapons, SAMs 
and really orchestrates the fight. After the 
fight we pre-mass as a T-38 team, then we 
mass with the Red Air Raptors, then we 
go into the full Individual combat aircrew 
display system [ICADS] debrief. All of this 
means that these young pilots show up 
for the B-Course as a far superior round 
and they are as prepared as possible to 
step into the Raptor.’

‘Single’ continues: ‘There are eight new 
pilots here fresh out of training and this is 
our first assignment, here for two years as 
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them. Depending on what we present, 
they might need to blow through and 
take out a bandit, then come back for 
you. If we start 60 miles apart, we can 
present problems for them because 
we are savvy to their tactics. We can 
get around not having our own radar 
because we know where to look for 
them. There are times when we � y DCA 
with them and we don’t see a Raptor all 
day. We just drive out, get killed and go 
back.’

Looking at it from the Raptor 
perspective, Maj ‘Bullet’ adds: ‘They can 
merge with us at the end of the mission 
when we start to run out of AMRAAMs, 
so the F-22 will have to get close to them. 
If they continue to press, we have to kill 
them with an AIM-9X or the gun to meet 
our commander’s intent for the mission.’

Bereft of any advanced sensors or 
weapons, the T-38 pilots have to get 
creative when it comes to simulating 
a credible threat for the Raptors. ‘We 
know the ranges and angles we need to 
simulate the WEZ [weapon engagement 
zone] of each weapon we are replicating, 
so we simply write down times and 
post-� ight check back and see if we got a 
kill. It’s our job to know the o� -boresight 
capability of the weapons out there that 
we are simulating, and we know where 
that relates to as we look through the 
canopy of the T-38’. It’s interesting to note 
that one weapons o�  cer on the 71st 
actually drew lines on the canopy of a 
T-38 to enable easier evaluation of o� -
boresight WEZs.

‘We don’t have data tapes or a HUD 
[head-up display], so we rely on Baron 
[ground control] to give us target ranges’, 
adds ‘Single’. The small GPS carried to the 
jet for each sortie is taken back to the 
squadron post-mission and fused with 
the ICADS data to enable the � ight to be 
replayed and carefully evaluated.

At present there are two aggressor 
support T-38 squadrons — the 71st FTS 
at Langley and the 2nd FTS at Tyndall 
AFB, Florida. Gen ‘Hawk’ Carlisle, the 
outgoing ACC boss, says that he believes 
it’s incorrect to use the F-22 as a Red Air 
platform — it’s a draw on the airframe, 
and it doesn’t present great training. 

The expanding F-35A community needs 
similar aggressor support squadrons. 
Many believe that ACC will grow its 
Talon aggressor business as the new T-X 
trainer arrives and frees up T-38Cs, which 
may become available as active-duty or 
government-furnished equipment in the 
hands of contractors.

Red Air, while being fully read into Raptor 
capabilities — we can literally study their 
tactics. The � rst year it’s all about the Red 
Air; then as we move into our second year 
we are allowed to go into the simulator 
and start our F-22 spin-up.’

The 71st provides support to both 
Raptor squadrons at Langley. ‘When both 
squadrons are in town, we generally 
provide four T-38s for each, and they add 
between two and four Red Air Raptors to 
go up against the four Blue Force Raptors.’

The little Talon is, of course, easy meat 
for the brutal Raptor. But, as ‘Single’ told 
CA, ‘For us, a lot of it is about strength 
in numbers. They kill us, we die and 
regenerate and be alive again.’

Short endurance limits how long the 
T-38s can spend over the vast Atlantic 
military operating area (MOA), but they 
o� er the Raptors 20 to 30 minutes of 
high-end training. ‘They will have certain 

DLOs [desired learning objectives] to 
achieve on each mission, and it’s our job 
to set a presentation or tactic that drives 
those DLOs. For example, if we get to 
WVR, if we can pick a Raptor up visually, 
that would be a DLO for them. They 
might be looking to � ght a bandit that 
has a presentation in azimuth, maybe 
in a super-wide lane, or in range, so we 
present di� erent pictures to drive those 
objectives. If we get to the merge, we 
have met their DLO, because in general 
their tactics rely on them not being seen. 
We don’t BFM with the Raptors, because 
they out-perform us. Their learning 
objective was 30 seconds to a minute 
before that — their decision that got 
them into that merge.

‘My favorite is the ACM, because we 
start with such a short-range problem for 
them that we actually do get WVR with 
them — it’s a lot more fun when you see 

‘There are times when we � y DCA 
with them and we don’t see a 
Raptor all day. We just drive out, 
get killed and go back’ 
CAPT ‘SINGLE’
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Gen Carlisle said in September that he 
would like to form another aggressor 
squadron at Nellis AFB, even though the 
65th AGRS relinquished its F-15s at the 
Nevada base in 2014, apparently because 
of sequestration. Carlisle went on to 
say that he sees a need for contractor 
support to supplement the Air Force’s in-
house Red Air for the next 15 to 20 years. 

This underscores a huge movement 
toward increased aggressor training, 
including a need for more potent, higher-
end platforms.

‘Fifth-gen’ challenges
For experienced pilots transitioning to 
the Raptor, it’s very much in at the deep 
end from the outset. ‘Duzza’ comments: 
‘As an experienced Typhoon pilot I was 
only given 12 sorties on the FTU [Fighter 
Training Unit] down at Tyndall. When I 
got to Langley I still only had 15 hours in 
the jet.

‘The airspace here is very different 
to the UK. We do most of our training 
organically, and the Raptor has 
embedded training modes that you 
can load on to the mission data card 

so you can work in a synthetic training 
environment with SAMs and different 
scenarios. I’m in constant upgrades; in 
July I completed my mission commander 
upgrade and now I’m working towards 
my instructor qualification.’

Underscoring the huge benefit that 
his presence here brings, ‘Duzza’ says: 
‘The USAF has 10-plus years of operating 
this fifth-generation fighter. As the UK 
develops its own fifth-gen capability 
with the F-35, my experience here in this 
combat-proven aircraft is going to help 
us mature our capabilities.’

Working day-to-day with an LO 
platform such as the F-22 is a demanding 
business. For the likes of Col Fesler, a 
deep understanding of what makes the 
Raptor tick is important. ‘LO maintenance 
takes a lot of work’, he warns. ‘People just 
don’t appreciate the amount of touch 
labor it takes to keep these machines 
healthy, and it’s meticulous work.’

Under the 1st Operations Group and 
Maintenance Group comes an Aircraft 
Maintenance Unit (AMU) for each 
squadron. On top of that is a dedicated 
‘LO section’, which has a hand in almost 
every element of Raptor technical work. 
One report recently stated that the LO 
integrity work for the F-22 accounted 
for some 60 per cent of the overall 
maintenance workload for the jet.

This image: 
The Raptor’s 
huge control 
surfaces work 
together in 
harmony
to keep the 
aircraft under 
control as Sqn 
Ldr ‘Duzza’ 
goes ‘post-
stall’.
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Top: In between 
fights, a ‘Spads’ 
Raptor guzzles 
fuel. External 
tanks are carried 
for ferry flights, 
but the best 
combat
signature still 
comes from a 
clean aircraft.

Above left 
to right: 
Maintainers 
have done 
sterling work to 
make the Raptor 
easier to service. 
Panels are now 
optimized for 
access, but 
maintaining the 
stealthy coating 
still represents a 
major challenge.

Lt ‘Dodge’ keeps 
his steed low 
for a max-
performance 
departure from 
Langley.

jet said it was this and the pilot [said] it 
was this, it was nearly always this, and so 
on. They bundled all that data together 
and sent it back to Lockheed, who then 
rewrote the software. Now the jet really 
does tell on itself.

‘The next thing they did was to identify 
which parts failed more often. The 
engineers redesigned and built new 
panels for those [parts] that we can now 
access [in] places that usually had to 
[involve the] labor-intensive ‘picking’ of 
a panel. Now you can get at it and put it 
back on very easily.’

An area where the F-22’s technical 
record has shone concerns the thrust-
vectoring Pratt & Whitney F119 engine. 
‘Even though this engine is more 
complex with thrust-vectored controls, 
it’s just much easier to maintain’, explains 
Fesler. ‘All the accessories are on the 
underside of the engine, so things that 
would require an engine pull on other 
jets can be done on this jet with the 
engine still in place. It’s one of the most 
successful parts of the F-22 and not a 
system we have challenges with.’ 

Fighter integration
Comparisons will undoubtedly be drawn 
between the introduction to service of the 
F-22 and the F-35. On the maintenance 
side, Col Fesler says: ‘The F-35 has 
an advantage that we in the Raptor 
community did not. It took us a long time 
on the calendar to find our problems. The 
best way to find problems with airplanes is 
give them to young lieutenants — they’ll 
find the problems.’

Inevitably, the question of integration 
and interoperability is never far away. 
The Air Force is well down the road of 
figuring out how to integrate the F-22 and 
the F-35. There have been regular user 
summits as well as the aforementioned 
exchange programs. The 422nd Test 
and Evaluation Squadron at Nellis is the 
lynchpin in this effort, and it is expected 
that a joint F-22/F-35 ‘Red Flag’ exercise 
will be held in 2017.

‘Lobo’ comments: ‘They’ll complement 
one another once the F-35 gets up and 
running — the F-22 in the air-to-air role 
and the F-35 for air-to-ground, and each 
has a little bit of overlap. The F-22 can 

‘People tend to focus on pilots, but it’s 
the support team too. The maintainers 
have done a tremendous amount to 
improve the machine over time’, says 
Fesler. ‘They’ve figured a lot of things out. 
For example, when the Raptor first came 
on board it was supposed to tell on itself. 
You’d plug in the maintenance computer 
and it was supposed to say: ‘I’m broken, 
there’s an 85 per cent chance it’s this, 
there’s a 15 per cent chance it’s this’, and it 
would tell the crew chief what to do and 
the maintainers would go after it. What it 
actually did was say: ‘I’m broken, but it’s 
one of these 1,000 things, oh, and 800 
of them are behind LO-intrusive panels’. 
So they’d have to ‘pick’ a panel to get 
at the parts and then re-apply the skin. 
Plus, parts failed at rates different to what 
was expected, so the jet got a poor early 
reputation for being un-maintainable.

‘What our maintainers here at Langley 
did was to go data-mining, jet by jet. 
They looked at what the jet said was 
wrong and what the pilot thought was 
wrong, and looked at how they fixed it. 
What they correlated was that when the 
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execute some air-to-ground missions, 
but it’s not optimized for that. It’s the best 
air-to-air � ghter that’s ever been built. The 
F-35 will have great sensors and execute 
some air-to-air missions, but it is optimized 
for the air-to-ground role. It just doesn’t 
have the speed and maneuverability — 
the athleticism — that makes the Raptor 
so special.’ 

Maj ‘Bullet’ adds: ‘What we have seen in 
the relationship between the F-15C and 
the F-16 over the past several decades, we 
will experience similarly with the F-22 and 
the F-35. While the F-22 can attack targets 
using CAS [close air support] procedures, 
we are primarily optimized to detect, 
identify and kill air threats.’

As the F-35 continues to proliferate, 
the F-22 force has to ensure it is being 
used to best advantage by its fourth-
generation compatriots. ‘We are involved 
in a ‘Razor Talon’ exercise today’, says 
‘Bullet’. ‘We are working integration with 
multiple � ghter and bomber aircraft 
against a near-peer adversary to develop 

contracts with each of the Blue assets and 
gain a better understanding of how each 
individual MDS [mission design series] 
employs to better ourselves as a team. 
This training experience today will enable 
us to win when it matters most.’

As well as local exercises like ‘Razor 
Talon’, which is conducted from home 
stations on the east coast, Raptors have 
been regular players in larger exercises 
such as ‘Red Flag’. Apart from building 
their own experience, ‘Red Flag’ is 
used to promote understanding and 
interoperability within the other fourth-
generation participants. ‘Because there’s 
so few Raptor squadrons we get tasked 
over and over again’, says ‘Lobo’. ‘We have 
to balance this against our readiness 
concerns.’

The Raptor’s current inability to share 
data outside of its own � ight causes a 
few headaches. ‘When we integrate it 
becomes problematic’, Fesler admits. ‘The 
most stressing case for us is to kill while 
orchestrating and controlling another 30 

� ghters. I’m on the radios saying, ‘Stay 
away from him, go there, here are your 
friendlies’, generally communicating 
what we are seeing to the fourth-gen 
guys. I would rather somebody else 
shoot at what I � nd, and I’ll clean up 
what’s left.’

It works both ways. The Raptor 
community is desperate to tap into o� -
board sensors for data and cues — ‘the 
sensors don’t need to be on my airplane’, 
quips one pilot.

New enemy, new roles
Despite the emphasis on air-to-air, recent 
upgrades have obviously been designed 
to enhance the attack capabilities of the 
F-22. While the F/A-22 designation was 
short-lived, ‘Lobo’ acknowledges that ‘our 
role has shifted slightly.’

‘The F-22 was designed for air-to-air 
— then we added limited air-to-ground’, 
he explains. ‘A decade on and we are 
far more robust in that air-to-ground 
role. We have a synthetic aperture radar 

‘The Raptor has 
incredible power. It can 
pull very high alpha and 
the post-stall control is 
truly eye-watering’ 
SQN LDR ‘DUZZA’
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The USAF Air Power 
Yearbook 2017

 features an 
accompanying article 

detailing F-22 
Raptor training at 

Tyndall AFB.

Sqn Ldr ‘Duzza’, 
Maj ‘Bullet’, Lt Col

‘Lobo’ and Lt ‘Kidnap’ 
brie� y form up in 

echelon before their 
range time.

[SAR] and the SDB, and in Iraq and Syria 
under ‘Inherent Resolve’ there is a need 
for low-collateral damage weapons. My 
squadron was the � rst squadron with 
SDB, which we got under Increment 3.1. 
What we are doing is just looking for 
ways for this airplane to help out the 
bigger team. Whether that’s with our 
sensors, [or] our situational awareness, 
we can keep track of both air and surface 
threats. We are not traditional SEAD 
[suppression of enemy air defenses] 
assets. There are some things the F-35 
will be best for, but we are doing a little 
bit of that mission.’

‘Lobo’ described the Raptor as the 
‘aerial quarterback’ and says that in 
current combat operations, while the 
Syrian integrated air defense system 
hasn’t actively engaged coalition aircraft, 
it’s still good to have F-22s there. ‘You 
never know’, he says.

Each and every asset in the CENTCOM 
AOR is expected to pull its weight, and 
the Raptors are no exception. As well as 

having � own dedicated, pre-planned 
strikes on key targets in Syria, more non-
standard events have come up.

‘When we were deployed, the ‘Hat in 
the Ring’ gang was asked to provide CAS 
for friendlies on the ground’, says Maj 
‘Bullet’. ‘As the weapons o�  cer, I had to 
lead the development of TTPs [tactics, 
techniques and procedures] and create 
a plan of action to train our pilots to 
provide weapons e� ects against the 
enemy with SDB and JDAM. We became 
the � rst combat-coded F-22 squadron to 
deploy with Increment 3.1 and the � rst 
F-22s to attack the enemy using SDB. I 
am deeply proud of what the squadron 
accomplished during our deployment.’

‘Lobo’ asserts: ‘We have been trying to 
adapt this airplane and the capabilities 
it has for the current � ght without going 
down a road that’s going to change us 
into an airplane that we’re not. This is the 
air dominance platform, and as long as 
we have that mission squared away, we 
can look at the other things.

‘The fact is that there are JTACs [Joint 
Terminal Attack Controllers] that need 
weapons. We’re overhead with those 
weapons, so our pilots are now trained 
in JTAC language and we have started 
dynamic targeting. It’s CAS in terms of 
being a strike on a co-ordinate with an 
SDB. So, we can adapt and be relevant 
without losing our identity and ability to 
be the high-end air dominance platform 
that everyone expects us to be.’   
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PHANTOM FINALE 
 
A QF-4E Phantom II of Detachment 1, 82nd Aerial Targets Squadron, flies low 
over the Mojave Desert on October 25. Two Phantoms were en route from 
NBVC Point Mugu, California, to Hill AFB, Utah, as part of the type’s farewell 
tour ahead of retirement from USAF service in December. David Campion
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THE 4E RHFS is a powerful 
and well-equipped out� t 
that actively supports 
other French special 
forces units during 
their operations. It is a 

component of the Aviation Légère de 
l’Armée de Terre (ALAT), the French Army’s 
aviation arm. Like all the other ALAT 
regiments, the 4e RHFS is divided into 
� ights, in this case known as Escadrilles 
d’Opérations Spéciales (EOS, or special 
operations � ights).

The various EOS assigned to the 4e RHFS 
comprise:

• EOS 1, with � ve Cougars and two Pumas 
for tactical mobility and air assault;

• EOS 2, with 14 Gazelle light attack/
reconnaissance helicopters operated in 
two distinct variants: the Viviane, armed 
with up to four HOT anti-tank missiles, and 
the ‘slick’, with snipers at the rear doors 
or on-scene airborne commanders in the 
back;

• EOS 3, with nine Caracals, including two 
from the Armée de l’Air (French Air Force), 
for air assault and tactical mobility;

• EOS 4/Groupe Interarmées 
d’Hélicoptères (GIH, or Joint Helicopter 
Group), with seven ALAT and two Armée 
de l’Air Pumas (based at Villacoublay) for 
counter-terrorism missions in continental 
France or at sea;

•  EOS 6, with six Tigre attack helicopters 
for precision strike and close air support;

• EOS 7, for support;
• EOS 8, for rotorcraft maintenance.

Modular approach
‘In real life, our helicopters never deploy as 
� ights’, stresses the commanding o�  cer 
of the 4e RHFS. ‘We much prefer to engage 
what we call ‘modules’, the size of which 
varies according to the needs, to the 
tactical situation and to the threat level. In 
accordance with our operational doctrine, 
we always deploy mixed modules which 
are composed, for instance, of Gazelles 
and Cougars, or of Caracals and Tigres.’

As demonstrated in Afghanistan, Bosnia, 
the Central African Republic, Ivory Coast, 
Mali and Somalia, to name just a few, the 
missions � own by the 4e RHFS are complex 
and extremely varied. ‘Our main role is 
to support special forces commandos, 
either by providing close air support or 
by transporting them during high-end 
counter-terrorism missions’, explains the 
regiment’s CO.

‘We also carry out missions 
autonomously to obtain a military 
e� ect: we can plan and execute in-depth 
helicopter attacks behind enemy lines 
to hit, for instance, a command post, a 
radar center or a terrorist logistics base. 
We are trained to strike on time, on 
target, day and night, in all weathers and 
environments, with devastating precision, 
to take the enemy by surprise, but without 
any collateral damage.’

High-caliber aircrews
In order to pick out suitable aircrews 
and ground personnel to � ll vacancies 
within the unit, the 4e RHFS undertakes 

One of the most secretive helicopter units in the world, the 4e Régiment 
d’Hélicoptères de Forces Spéciales (4e RHFS, or 4th Special Forces Helicopter 
Regiment) dedicates impressive resources to maintaining the highest 
possible levels of readiness — ready for when the call to action comes.

report and photos: Henri-Pierre Grolleau

twice-yearly selections. Applicants have 
to volunteer through the Army personnel 
command and all candidates will be 
thoroughly evaluated.

‘We only choose highly motivated 
individuals’, says Gen Olivier Gourlez de 
la Motte, the ALAT’s commanding o�  cer. 
‘Newcomers are hand-picked and trained 
to the highest standards. All ranks — 
o�  cers, NCOs and enlisted soldiers — are 
trained together to create a team spirit 
and generate a natural cross-fertilization 
of ideas and cultures. The suitability of 
volunteers is assessed by their reaction to, 
and their ability to cope with, a series of 
stressful situations when under constant 
mental and physical pressure.

‘Our personnel, be they crew members, 
maintainers or refuelers, are kept at 
constant readiness all year round, ready 
to deploy at extremely short notice to the 
desert or to a Mistral-class amphibious 
warfare ship, should the need arise. This 
reactivity is what de� nes best a unit 
that has sustained a very high tempo of 
operations since 2001. This is the reason 
why we have to select the best candidates 
and to provide them with the best 
training.’

The 4e RHFS screening phase has been 
in force since 1998 and is unique within 
the ALAT. ‘Conditions to join the unit are 
extremely strict and challenging’, admits 
the unit commander. ‘All applicants have 
to volunteer and they undergo a very 
di�  cult screening process, with a � ve-day 
commando course in the Pyrenees. Pilots 
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process used by the 4e RHFS. It is designed 
to ensure that each applicant can shape 
himself or herself into the ‘special forces 
mold’. Capt ‘Bastien’, head of the gunnery 
training department within the 4e RHFS, 
explains: ‘Many months in advance, each 
member of personnel must � ll in an 
application form. Submissions are � rst 
reviewed by a small team of experienced 
sta�  who make a selection on the basis of 
academic quality and military merit as well 
as operational experience.

‘We get about 100 applications per 
year, and around 60 candidates will be 
called in for the dreaded selection week 
held in March and/or in November. The 
selections are now divided into two 
types: ‘operational’ for aircrews and other 
operators who are likely to face the enemy 
and for o�  cers who will serve in ops 
centers, and ‘environment’ for all other 
sta� .

‘The selection week is intense to say 
the least. Candidates � rst undertake 
� tness and swimming tests, followed by 
a long march in the Pyrenees where their 
endurance and map-reading/compass 
reading skills will be assessed: loaded with 
a 20kg backpack, applicants have to run 
up and down mountains in unpredictable 
weather conditions to prove they can 
survive in di�  cult circumstances.

‘The candidates’ mental and combat 
skills are assessed at each checkpoint 
positioned all along the itinerary of 
the march. For us, the main goal is to 
select aircrews or engineers who will 

not become ‘dead-weights’ for the 
commandos after a crash behind enemy 
lines. The aptitudes we are looking for are 
determination, moral strength, emotional 
stability and a real ability to operate as 
part of a team. Here, there is no room for 
individualism because we need people 
who can take care of each other. Those 
unable to pass the test are sent back to 
their respective units of origin. Failure rates 
hover at around 50 per cent. Successful 
candidates receive an agreement that 
will remain valid for three years and they 
are usually transferred here within that 
timeframe.’

Instructors use all their experience to 
apply constant pressure on the candidates. 
For example, the ‘workshops’ organized 
by the sta�  during the two-day march in 
the Pyrenees are designed to push the 
candidates to their limit, while trying to 
protect them from injuries. Without doubt, 
the most spectacular workshop is the 
boxing event, during which candidates 
� rst have to memorize a certain amount 
of information before facing the boxing 
instructor. The poor applicants must attack 
and defend themselves to prove their 
aggressiveness and combative qualities, 
and, after the � ght, to demonstrate that 
they have good memory and excellent 
cognitive faculties.

Selections are held regardless of 
mountain conditions and, sometimes, 
incidents do occur. ‘One year, the fog was 
so thick that candidates were all scattered 
around the mountains and we had to 

need to have at least 1,000 � ying hours 
under their belts. Once recruited, they 
have to be trained to become special 
forces pilots.

‘This is a real change in mentality, 
switching from being a front-line pilot 
to an SF [special forces] pilot. They will 
be required to master new skills and 
procedures: how to � re with the automatic 
pistols and assault ri� es in service with the 
special forces, how to escape and survive 
in various environments behind enemy 
lines, how to use our dedicated radios and 
communication equipment…

‘Speci� c techniques are taught, such as 
approaching a target and quickly coming 
to a halt before going into a hover for 
fast-roping troops into a building or a 
clearing. We also organize conversion 
courses for the EC725 Caracal here. We 
are the only operators of the Caracal in 
the entire French Army, and this is why 
we have to train our own Caracal aircrews 
internally.’

For the regiment, the goal is to create 
a pool of skilled personnel from which 
it will draw depending on its needs. 
Candidates must face di�  cult, exhausting 
and stressful situations so that instructors 
can evaluate their mental strength and 
physical ability.

Screening and training 
A former commando from the Régiment 
de Parachutistes d’Infanterie de Marine 
(1e RPIMa, or 1st Naval Infantry Airborne 
Regiment) developed the screening 

Below: In 
Afghanistan, 
Somalia and 
Mali the 4e RHFS 
has earned 
an enviable 
reputation 
for combat 
e�  ciency. Here, 
a Caracal speeds 
into a hot 
landing zone to 
recover a stick 
of commandos 
after a hostage 
liberation 
training 
exercise.
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launch search parties in an e� ort to locate 
everybody’, recalls Capt ‘Bart’, one of the 
most experienced 4e RHFS Tigre pilots.

‘One of the trainees, thinking it was 
just another attempt by the instructors 
to catch him as part of a new tactical 
exercise, was hiding each time a military 
vehicle was seen nearby. He was soon 
declared missing and Army authorities 
were extremely worried, as the weather 
was bitterly cold and his food reserves 
were low. In fact, they felt so concerned 
that once the fog lifted a bit, they 
launched a Gazelle Viviane from Pau to 
locate him with its powerful thermal 
sensor… He was soon found, wet and 
miserable, but alive. Needless to say, for 
the sta� , he had demonstrated his ability 
to hide and escape…’

Advanced tactical 
training
Upon successful completion of the 
screening phase, 4e RHFS candidates go 
on to receive further training that will 
allow them to become fully operational 
special forces operators. In September 
of each year, newcomers enter the 
Instruction Spécialisée (IS, or specialized 
training), a fairly intense program that 

includes 350 hours of theory and 10 
weeks of in-the-� eld training. ‘Our only 
goal is to prepare trainees for their � rst 
operational deployment as part of a 
special forces task group’, explains WO 
‘Clément’, head of the IS training cell 
within the 4e RHFS.

‘They receive refresher courses on a 
number of subjects and we teach them 
the POPS, the Procédures Opérationnelles 
Permanentes Spéciales [permanent 
special operations procedures, in French 
SF parlance]. Pilots learn how to run 
a special forces mission from A to Z 
while rear crewmen are taught how to 
operate their pintle-mounted 7.62mm 
and 12.7mm [0.3in and 0.5in-caliber] 
machine guns and rig the ropes used for 
fast-roping or abseiling. Logisticians are 
shown how to use dedicated equipment 
and procedures for rapid deployments 
and isolated operations from austere 
locations in Africa or anywhere else.

‘We then switch to the survival training, 
called ‘survivex’, simulating a crash behind 
enemy lines. This is a mix of camou� age 
skill training, tactical drills, and combat/
self-defense sports. Trainees will then have 
to put their newly acquired know-how 
into practice in the � eld, under stress, up 

Below: 4e RHFS 
helicopters 
mainly operate 
at night. Here, 
a HOT anti-tank 
missile is � red 
by a Gazelle 
Viviane during 
a training 
exercise at dusk 
in the Canjuers 
training area.

Right page top 
to bottom: A 4e 
RHFS four-ship 
with, from left to 
right, a Gazelle 
Viviane, a Tigre 
HAP, a Cougar 
and a Caracal.

4e RHFS 
maintainers 
and refuelers 
set up a FARP 
(forward arming 
and refueling 
point) using air-
droppable fuel 
tanks and a � eld 
fuel pump.

‘Our personnel are kept at constant readiness 
all year round, ready to deploy at extremely 
short notice to the desert or to a Mistral-class 
amphibious warfare ship, should the need arise’ 
GEN OLIVIER GOURLEZ DE LA MOTTE

to the � nal capture/interrogation scenario 
where they will be submitted to a realistic 
interrogation when placed in physically 
and mentally uncomfortable positions 
as part of the resistance to interrogation 
training. The weapons in service within the 
regiment — the HK416 5.56mm assault 
ri� e, HK MP 4.6mm sub-machine gun, 
and HK USP and Glock 17 9mm hand-
held automatic pistols — all need to be 
mastered. The IS comes to an end during a 
brigade-level, large-scale training exercise, 
also attended by trainee commandos from 
both the 1e RPIMa and the 13e Régiment 
de Dragons Parachutistes [13e RDP, or 13th 
Airborne Dragoons Regiment], also at the 
conclusion of their respective screening 
and training cycles.’

Upon the conclusion of the IS, students 
are allocated their coveted ORHAS 
(Opérateur Régiment d’Hélicoptères 
Actions Spéciales, special actions 
helicopter regiment operator) wings. The 
newcomers then undertake an intensive 
period of advanced training that includes 
a more traditional preparation cycle, with 
deployments to Sweden for cold-weather 
training and Djibouti for hot-weather/
desert training.

Adapted courses
During their tour with the 4e RHFS, 
personnel routinely undergo speci� c 
training courses to reinforce their 
expertise in certain skills and acquire new 
quali� cations. ‘The regiment’s operational 
preparation is split into various phases, 
with or without commandos’, explains 
Lt Col ‘Django’, the regiment’s chief of 
operations and training. ‘Training is � rst 
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performed at crew level. When they are 
at ease with the POPS they will progress 
on to two- or three-ship formations of the 
same type, then on to modules of various 
types. It’s a very progressive process. 
The quality of the training is such that 
newcomers can deploy directly at the end 
of the IS and of their preparation cycle. 
The syllabus is constantly adapted to take 
into account the new requirements that 
will match any evolving threat. There is 
a constant dialogue between us and the 
commandos to ensure that we provide 
them with exactly what they need. It’s an 
extremely reactive process.’

Special forces operate in all conditions 
and all environments: in the desert, in the 
jungle, at sea, and in the CBRN (chemical, 
bacteriological, radiological and nuclear) 
sphere. ‘We devote a lot of e� ort to night 
training, and more than one third of 
the regiment’s � ying hours allocation is 
devoted to night vision goggles [NVG] 
operations, which is considerably more 
than for the three other ALAT regiments’, 
continues ‘Django’. ‘We often train with 
French Navy ships to keep our pilots 
current in deck ops, and we routinely 
deploy to the Pyrenees so that our crews 
confront di�  cult mountain environments, 
hot and high in the summer, and cold and 
windy in the winter.’

Continuation training
Not surprisingly, continuation training 
isn’t taken lightly within the 4e RHFS. 
Gunnery practise is conducted on a 
routine basis, with personal weapons and 
the helicopter’s weapons systems. ‘The 
regiment is allocated more ammunition 
for training than the other ALAT 
regiments’, continues ‘Django’. ‘During our 
tactical exercises, we often � re light and 
heavy weapons during realistic combat 
scenarios. For example, we could co-
ordinate a strike mission with a Tigre that 
will � re its 30mm cannon and its 68mm 
rockets while a Gazelle Viviane expends a 
HOT anti-tank missile.’

The quali� cations of each individual 
within the regiment are all closely 
monitored and none are allowed to 
lapse. ‘Back-to-back deployments are not 
uncommon and 4e RHFS personnel spend 
a lot of time away from home’, reveals Lt 
Col ‘Valérien’, 4e RHFS chief of operations 
and training from 2012 to 2014. ‘This 
means aircrews have to spend a lot of time 
re-acquiring quali� cations in accordance 
with special forces regulations when they 
come back to France. As a result, exercises 
and training sessions are organized each 

week. We must ensure that each aircrew 
remains current and that he or she is not 
deployed without the required level of 
training and the correct quali� cations. 
This covers instrument � ying, night vision 
goggles � ying, deck landings on small 
and large naval platforms… I must admit 
that this type of management proves 
extremely tedious, but without such 
an e� ort we could not easily adapt the 
structure of each detachment.’

The 4e RHFS has now become a key 
French special forces unit capable of 
undertaking an extremely broad range 
of missions. Thanks to their expertise 
and know-how and the quality of their 
training, aircrews from the 4e RHFS and 

its predecessor, the Détachement ALAT 
d’Opérations Spéciales (DAOS, or ALAT 
Special Operations Detachment) have 
been at the forefront of all French military 
combat operations over the last 20 years, 
operating in extremely di�  cult conditions, 
at night, far behind enemy lines, and 
under � re. Very few people have heard 
of their missions, but they were there 
and will be again, to defend French and 
European interests and citizens. 
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As a European Participating Air Force (EPAF) the Royal 
Danish Air Force has led from the front in the F-16 Fighting 
Falcon program. With sights now set on the F-35 Lightning 
II, Combat Aircraft looks at this small but capable force.

report: Søren Augustesen

LEAN BUT MEAN

A COMPACT FIGHTING 
ARM, the Flyvevåbnet 
(Royal Danish 
Air Force, RDAF) 
includes a pair of F-16 
squadrons assigned to 

the EPAF’s Expeditionary Air Wing. Never 
shy of rolling their sleeves up and getting 
stuck in when duty calls, RDAF F-16s have 
participated in numerous combat roles 
and both squadrons now have a core 
of very experienced and well-respected 
pilots, many of whom have more than 
1,000 hours in the popular F-16.

Since the � rst delivery in 1980, the 
RDAF’s F-16s have been through various 
update programs, bringing new features 
and capabilities to the � eet, as well as 
extending airframe service lives.

The most signi� cant of these F-16 
upgrades is the well-documented 
mid-life update (MLU) program that the 
RDAF joined when the initial planning 
stages began in 1989. In total, the RDAF 
upgraded 48 single-seat F-16As and 
13 two-seat F-16Bs. All were modi� ed 
at the main F-16 depot at Aalborg air 
base in northern Jutland. Most RDAF 
F-16s remaining in service have been 
upgraded to the MLU 6.5 tape standard; 
the exceptions are the seven remaining 
Block 10 airframes, which have only 
been upgraded to MLU 4.3 tape. Since 
they are Block 10s, these aircraft lack the 
strengthened nosewheel construction 
and are unable to carry a targeting pod 
or � re the AIM-120 AMRAAM air-to-air 
missile. They are only used for training and 
as quick reaction alert (QRA) aircraft but 
not for international missions.

In 1986, many other European users 
of the F-16 replaced the aircraft’s Pratt 
& Whitney F100-PW-200 engine with 
the modernized F100-PW-220E version. 
However, the Danish government decided 

not to join this engine initiative. With the 
drawn-out process to select the F-16’s 
replacement, it soon became clear that the 
original units would not be able to see the 
jets through to their out-of-service date. 
As a result, in 2013 the RDAF purchased 50 
used F100-PW-220E powerplants. These 
are being � tted to the RDAF F-16 � eet to 
keep the aircraft � ying until their planned 
out-of-service date in 2024.

The commanding o�  cer of 730 Fighter 
Squadron, call sign ‘STI’, said of the 
upgraded engines: ‘The main advantages 
of the new Dash 220E engines include 
more rapid thrust during take-o� , which 
means the aircraft gets airborne quicker, 
leaving more runway in case of an 
emergency. The engine also performs 
better in the air, which improves its 
e� ectiveness during air-to-air combat.’

With the F-16’s replacement not 
expected to reach full operational 
capability (FOC) until 2027, the RDAF 
Fighting Falcons are undergoing a 
structural life enhancement program, 
which aims to keep them � ying until at 
least 2024.

F-16 squadrons
The RDAF now has two F-16 squadrons, 
727 Fighter Squadron and 730 Fighter 
Squadron (o�  cially renamed as such 
from Eskadrille 727 and Eskadrille 730 in 
January 2005), both based at Fighter Wing 
Skrydstrup. No F-16s are assigned to either 
unit. All the aircraft are pooled together at 
the Aircraft Maintenance Squadron and 
jets are assigned to each � ghter squadron 
on an ‘as needed’ basis.

The main day-to-day mission of 
the Danish F-16s is the 24-hour QRA 
maintained at Skrydstrup. Two F-16s are 
kept on constant QRA readiness, with 
two more providing immediate back-up. 
The four aircraft are kept in a specially 

UNIT REPORT |   DANISH FIGHTER WING

www.combataircraft.net January 2017

58

58-63 Danish Vipers C.indd   58 23/11/2016   12:16



LEAN BUT MEAN

stand-by jets are armed too, and can be 
ready for flight at short notice.

Apart from maintaining the 24-hour 
QRA, the two F-16 squadrons have to 
keep pilots current and well-trained. On a 
normal day two missions are flown, one 
in the morning and one in the afternoon, 
usually consisting of eight aircraft each. 
In times when aircraft are deployed 
on international commitments, or on 
exercises, the number of airframes per 
sortie is reduced.

International operations
The first time RDAF F-16s — or any type 
of RDAF fighter — participated in combat 
operations was during Operation ‘Allied 
Force’, the NATO-led missions against 

Serbian troops in Kosovo. On October 
13, 1998, six F-16s from Eskadrille 730 
departed Skrydstrup, along with a total 
of 115 support personnel, and headed 
for Grazzanise air base in Italy. In April 
1999, a further three F-16s were sent to 
Grazzanise, where they operated until 
June 2000.

Since then, RDAF F-16s have been 
very active internationally. The next 
combat operation was during the US-
led Operation ‘Enduring Freedom’ over 
Afghanistan. From October 1, 2002 until 
October 1, 2003, six RDAF F-16s operated 
out of Manas air base in Kyrgyzstan. 
During this deployment the six F-16s flew 
743 missions over Afghanistan, totaling 
around 4,350 flight hours. Several laser-

constructed building close to the crew 
quarters. The jets are fully fuelled, checked 
out and can be airborne within minutes of 
the alarm sounding. They are armed with 
two AIM-9L Sidewinders and a full drum 
of 20mm ammunition for the gun, while 
a centerline fuel tank is carried. Two pilots 
and two ground crew are on 12.5-hour 
rotations in a building close to the QRA 
shelters. In addition to the two main and 
two back-up jets, two to three airframes 
are on stand-by, in case any of the four jets 
has a malfunction that cannot be fixed. 
This is to avoid situations in which, for 
example, one of the four primary aircraft 
breaks down on a Friday afternoon, 
leaving one of the QRA jets without a 
spare airframe for the weekend. These 

Despite being a 
relatively small 
force in terms 
of numbers, 
Denmark has 
never been shy 
of committing 
its F-16s to 
international 
duties from 
Baltic Air 
Policing to the 
current combat 
operations 
in the Middle 
East. Søren 
Augustesen
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For many years the RDAF has mounted 
patrols over Greenland using a 
combination of CL-604 Challengers and 
C-130J-30 Hercules from Eskadrille 721. 
In 2015 the decision was made to test the 
F-16 and its sensor suite over Greenland 
and to gain knowledge about operating 
fighters over the Arctic. RDAF F-16s had 
previously made fuel stops at Greenland’s 
Kangerlussuaq (Sønder Strømfjord) while 
deploying to the United States, but this 
was the first time missions would actually 
be flown over the territory. 

On August 5, 2015 three F-16s left 
Skrydstrup bound for Kangerlussuaq. 
They were accompanied by a CL-604 
and a C-130J-30 carrying spare parts and 
ground crews. To help deal with the long 
distances involved, the RDAF borrowed 
two sets of 600-gallon drop tanks from 
the Portuguese Air Force. The two primary 

jets used the 600-gallon tanks, while the 
third, a back-up aircraft, flew to Greenland 
with the normal 370-gallon drop tanks. 
During their mission, the two primary jets 
touched down at Thule Air Base, the first 
ever landing at this location by an F-16 

coming almost 40 years after a single-seat 
fighter had last landed at the base. Having 
successfully completed a number of sorties 
over large parts of Greenland, the three 
F-16s returned to Denmark on August 7, 
2015.

ARCTIC FALCONS

Above: A pilot 
signals for 
engine start 
at Skrydstrup. 
Note the 
‘Inherent 
Resolve’ 
patch on his 
arm. Søren 
Augustesen

Left: An F-16AM 
and CL-604 
Challenger over 
Greenland.  
John Kristensen
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carrying out air policing over five different 
nations simultaneously.

On March 19, 2011 the Danish 
government, backed up by UN 
Resolution 1973, decided to send six 
F-16s and 120 personnel to Naval Air 
Station Sigonella, Sicily to support the 
US-led Operation ‘Odyssey Dawn’ in the 
fight against Col Gaddafi’s forces in Libya. 
The Danish F-16s undertook their first 
operational mission on March 20. During 
the 12 days of ‘Odyssey Dawn’ the Danish 
fighters flew 41 missions and dropped 
102 bombs.

On April 1, ‘Odyssey Dawn’ ended and 
was replaced by the NATO-led Operation 
‘Unified Protector’. During both efforts 
the RDAF F-16s flew 600 missions and 
dropped 923 bombs. The Danish jets 
flew their last mission on the evening of 
October 31; this was also the final NATO 
‘Unified Protector’ mission employing jet 
fighters. In the course of ‘Unified Protector’ 
NATO aircraft flew 26,435 individual 

sorties, of which the Danish F-16s 
contributed approximately 1,300.

More recently, in October 2014, four 
RDAF F-16s — plus three spares — 
deployed to Ahmed Al Jaber Air Base in 
Kuwait to assist the US-led international 
coalition in the fight against the so-called 
Islamic State (IS) terror organization 
in Iraq. The F-16s, along with around 
140 personnel, were at Al Jaber until 
October 2015, when they returned to 
their home base at Skrydstrup. During 
the deployment the Danish F-16s flew 
547 missions over Iraq and dropped 503 
bombs.

The Danish parliament decided on May 
4, 2016 that RDAF F-16s should return to 
the Middle East to help again in the fight 
against IS, this time flying over both Iraq 
and Syria as part of the ‘Inherent Resolve’ 
campaign. As on the previous occasion, 
four F-16s were sent, plus three airframes 
in reserve. Eight RDAF F-16s took off from 
their home base on June 15, 2016 and 

guided bombs were dropped during 
these sorties.

After the Baltic states joined NATO in 
April 2004, NATO established the Baltic 
Air Policing mission to provide air defence 
for the three nations since they lacked the 
assets to do so themselves. RDAF F-16s 
have been sent to the Baltic region on four 
occasions (2004, 2009, 2013 and 2014), 
flying out of either Šiauliai air base in 
Lithuania or Ämari in Estonia. 

In September 2006, the US Air Force 
stopped deploying fighter units to 
Keflavík air base, which left Iceland with 
no means to patrol its own airspace. 
Following several intrusions into Icelandic 
airspace by Russian aircraft, NATO began 
air policing over Iceland in May 2008. The 
RDAF has been deployed to Keflavík on 
three occasions: in 2009, 2010 and 2015. 
While on station at Keflavík during March 
2009, RDAF F-16s were also flying the 
Baltic Air Policing mission from Šiauliai in 
Lithuania, which meant that the RDAF was 

Above top to 
bottom: Danish 
F-16AMs have 
been deployed 
to Ahmed Al 
Jaber air base 
in Kuwait for 
Operation 
‘Inherent 
Resolve’. 
Forsvaret

Danish ‘Vipers’ 
in their natural 
environment 
— low over the 
North Sea. Søren 
Augustesen
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headed toward Incirlik air base in Turkey. 
On the way, they made a scheduled fuel 
stop at Gioia del Colle in Italy. From there, 
seven aircraft continued to Incirlik, while 
the eighth returned to Skrydstrup. It is 
expected that the F-16s will be deployed 
for six months. On June 17 two Danish 
F-16s � ew their � rst combat mission from 
Incirlik over both Syria and Iraq, but no 
bombs were dropped during this initial 
sortie. As of October 5, the RDAF F-16s 
had � own 166 missions, during which 231 
pr ecision weapons had been dropped on 
various targets. 

Future fighter
The search for an F-16 replacement 
technically began in 1997 when Denmark 
joined the Joint Strike Fighter (JSF) 
program as a Level 3 partner. In August 
2005 the competition to replace the 
F-16 started in earnest, when the Danish 
Ministry of Defense (MoD) requested 
information from Lockheed Martin (F-35 
Joint Strike Fighter), EADS (Euro� ghter 
Typhoon), Saab (JAS 39 Gripen) and 
Dassault (Rafale). However, Dassault 
refused to enter into the selection 
process as it considered that the JSF had 
already been chosen. In December 2007, 

EADS pulled the Typhoon out of the 
competition since it felt that Lockheed 
Martin was receiving an unfair advantage. 
In May 2008, Boeing made a last-minute 
entry into the selection process with its 
F/A-18E/F Super Hornet. EADS � nally 
rejoined the fray during March 2013.

In March 2009 the decision on a new 
� ghter was postponed for the � rst time 
until later that year. In October 2009 it 
was put back for a second time, this time 
until 2010. Yet again, in March 2010, the 
selection process was put on hold for up 
to four years as new analysis showed that 
the RDAF F-16s could � y for four years 
longer than � rst assumed. 

The decision process was restarted 
in March 2013, and on April 10, 2014, 
the Danish MoD sent out requests for 
binding information (RBI) to the four 
manufacturers in the competition. It 
received the RBIs back from Boeing, 
EADS and Lockheed Martin on July 
21, 2014. Saab decided to pull out of 
the competition at this point. On May 
26, 2015 the then defense minister 
announced that discussions about the 
new � ghter would begin in parliament 
on June 18, but the next day the Prime 
Minister called for a general election 

on the same date and the decision was 
postponed once more.

The Danish government announced 
on May 12, 2016 that it had chosen the 
Lockheed Martin F-35 Lightning II as 
its preferred replacement for the F-16 
in RDAF service. On June 9, the leading 
Danish government party, along with 
other parties in Denmark’s parliament, 
reached an agreement to purchase 27 
F-35s at an estimated cost of $3 billion. 
The airframes will replace the current 
� eet of approximately 44 F-16s. Of the 
27 F-35s, � ve will remain in the United 
States, where they will be used to train 
future Danish F-35 pilots and ground 
crews at Luke Air Force Base, Arizona.

The commanding o�  cer of 730 Fighter 
Squadron, ‘STI’, explained his reaction to 
the selection of the F-35: ‘Generally the 
pilots are pleased with the decision. There 
is a feeling that it was the correct choice. 
It is important that we have chosen 
the same type as two of our European 
Participating Air Forces [Norway and the 
Netherlands] partners have chosen’. He 
added: ‘It is expected that all the teething 
problems will be solved before the RDAF 
receives its � rst aircraft.’

The decision to purchase 27 F-35s 
was met with criticism and skepticism 
from some observers, both nationally 
and internationally. In its reasoning for 
replacing 44 F-16s with just 27 F-35s, 
the Danish government is, among other 
things, expecting each airframe to be 
able to � y a minimum of 250 hours per 
year, compared with the 165 � ight hours 
that the F-16s � y now. During years when 
the F-35s are deployed on international 
missions, the government anticipates 
being able to � y 290 hours per airframe. 
The 250 hours in a ‘normal’ year is in 
stark contrast to the annual 167.7 � ight 
hours that the Norwegian government is 
forecasting for each aircraft in its F-35 � eet. 
Indeed, no other F-35 user in the world 
predicts that its aircraft will be able to � y 
250 hours a year. 

Some critics have described the 
numbers used by the Danish government 
to justify purchasing 27 F-35s as unrealistic 
and naive.

When the decision to purchase only 27 
airframes was announced, Danish Prime 
Minister Lars Løkke Rasmussen said: ‘The 
government has concluded that it is 
necessary to have 27 new F-35s to replace 
the F-16s. This is neither a build-up nor 
disarmament. It is a completely neutral 
extension of the Danish � ghter capacity’. 
Afterwards, several observers pointed 

‘Generally the pilots are pleased with 
the F-35 decision. There is a feeling 
that it was the correct choice’
‘STI’, COMMANDING OFFICER 730 FIGHTER SQUADRON

Denmark is 
now retro� tting 
its F-16s with 
second-hand 
F100-PW-220E 
engines. Søren 
Augustesen
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which would require the MoD to hand 
over all the information used to evaluate 
the three � ghters in the competition. 
Above all, it is the economic criteria of the 
evaluation, and the high cost given for 
the Super Hornet, that Boeing will focus 
upon. The company will also be looking 
into the other three criteria: strategic, 
industrial, and military aspects.

Boeing says it is concerned that 
the evaluation was not as fair and 
transparent as leading Danish politicians 
have claimed. The manufacturer wants 
it ‘reviewed to the fullest extent allowed 
under Danish law’, according to vice 
president and general manager of 
Boeing’s Global Strike division Debbie 
Rub. Furthermore, Boeing is concerned 
that the high cost cited in the study and 
the poor impression of the Super Hornet 
given by the Danish MoD will have a 
negative e� ect on other potential Super 
Hornet customers, namely Canada and 
Finland. It is unlikely that the legal actions 
taken by Boeing will lead the Danish 
government to cancel the F-35 order, but 
if Boeing can prove that the prices used 
by the Danish MoD were exaggerated, it 
will help the company’s cause in future 
� ghter competitions.

It is not only the high number of � ying 
hours and comparatively low unit costs 
used in the selection process which have 
raised concerns. The Danish government 
has undertaken its calculations based 
on radical changes in pilot working 
conditions. These include increasing 
weekly working hours from 37 hours 
(the standard Danish working week) to 
48 hours. This opens up the possibility 

of a two-to-one deployment versus 
home time, meaning that pilots can be 
deployed for twice as long as they get to 
stay home before being deployed again. 
Furthermore, the service time for pilots 
might be increased from 8.5 years to 17 
years to cut down on the need to train 
new pilots. It remains to be seen how the 
pilots’ union will react if these changes 
are implemented. 

‘Viper’ replacement
The current plan put forward by the 
Danish government is for the � rst four 
F-35s to be handed over to the RDAF in 
2021, followed by another six jets in 2022 
and the remainder between 2023 and 
2026. According to the Danish MoD, the 
Danish government reserves the right to 
buy fewer than 27 airframes if the initial 
deliveries are delayed or fail to meet the 
price criteria set once a contract has been 
negotiated. The possibility of buying 
additional airframes in the future is still 
on the table.

The F-16 � eet is to be phased out 
between 2020 and 2024. This is expected 
to leave a gap of two years, from 2022 
to 2024, during which the RDAF will be 
unable to participate in international 
� ghter operations prior to FOC for 
the F-35, which is expected in 2027. 
It remains to be seen if the planned 
schedule is achievable.

In the meantime, it will be left to the 
F-16 to hold the line. 

out that, while the capability of the 
Danish � ghter force remains the same, its 
capacity will be severely impaired. Having 
only 22 airframes available in Denmark 
will make it very unlikely that the RDAF 
will be able to participate in international 
operations while at the same time 
performing either Baltic Air Policing or air 
policing over Iceland, something which 
the F-16 � eet has done in the past.

Following the recommendation by the 
Danish government, Boeing o�  cially 
challenged the selection, claiming that 
the estimates of cost per airframe were 
made using � awed data. In the o�  cial 
government report it was concluded 
that 28 F-35s could be purchased at a 
total cost of $2.33 billion, or $83 million 
per aircraft. The report also said that 
38 Super Hornets would be needed to 
accomplish the same mission over a 30-
year period. The total price for these jets 
was calculated at $4.65 billion, or $122 
million apiece. 

Boeing challenged the pricing 
information given in the report. It argued 
that the cost of sustainment and training 
for the � rst � ve years was included in the 
upfront procurement cost calculated for 
the Super Hornet, but that this was not 
the case for the F-35. It is also noteworthy 
that the F-35 unit cost cited in the report 
di� ers signi� cantly from the Pentagon’s 
own estimate of $99 million. The 
complaints were, however, refuted by the 
Danish government.

In mid-September, Boeing took the � rst 
step toward a legal challenge against the 
Danish MoD’s recommendation of the 
F-35 by submitting a ‘request for insight’, 

Acknowledgments: Thanks to 730 
Fighter Squadron for their help in 
making this article possible.

Danish F-16s 
feature ECIPS+ 
(Electronic 
Combat 
Integrated Pylon 
System) and 
PIDS+ (Pylon 
Integrated 
Dispenser 
Station) wing 
pylons from 
Terma. They 
o� er integrated 
cha� /� are 
dispensers and 
missile warning 
system. 
Jamie Hunter
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The debut combat deployment of the aircraft carrier 
Admiral Kuznetsov should allow Russian Navy Aviation 
to evaluate and test its recently delivered Mikoyan 
MiG-29KR/KUBR multi-role fighters, as well as its newly 
modernized Sukhoi Su-33 shipborne fighters.

report: Babak Taghvaee with Thomas Newdick

THE RUSSIAN MILITARY 
stepped up its 
involvement in Syria 
on November 15, 2016, 
when pro-Assad forces 
launched intensive 

attacks on Syrian rebels around eastern 
Aleppo. As well as missile strikes from 
land and sea, aircraft were flown from 
the Russian aircraft carrier Admiral 
Kuznetsov, stationed off the coast.

Initial footage released by the Russian 
Ministry of Defense (MoD) suggested 
that only Su-33s were launched from 
the carrier, and most of these carried an 
exclusively air-to-air load. Subsequently, 
Russian TV reports showed Su-33s on deck 

with free-fall FAB-500M-54 high-explosive 
bombs on the centerline.

Russian Defense Minister Sergey Shoygu 
announced that Russia had launched 
missile strikes against Islamic State 
militants in Idlib province, using missiles 
and jets flying off the Admiral Kuznetsov.

There was no evidence of Mikoyan 
MiG-29KR/KUBR fighters operating from 
the Admiral Kuznetsov in these strikes. On 
November 13 an example of the fighter 
crashed in the Mediterranean during 
operations working up for the latest wave 
of sorties. Video posted on social media 
suggests that elements of the MiG-29KR/
KUBR contingent were flying over the 
Idlib area as of November 12. Su-33s 

ADMIRAL KUZNETSOV

were reportedly flying combat air patrols 
from the carrier on November 14, a day 
before the large-scale missile and air 
strikes. Meanwhile, several reports suggest 
that at least some of the Su-33s are now 
detached to Hmeimin air base, home of 
the Russian Air Force contingent in Syria. If 
true, this would allow the Su-33s to carry 
a more meaningful (offensive) payload 
than is possible using the carrier, which is 
equipped with a ‘ski-jump’ launch ramp 
but no catapult. 

Background
On the order of Russian President Vladimir 
Putin, the Russian Air Force began air 
strikes against various terrorist and rebel 
groups in Syria on September 30, 2015. 
These assisted the Syrian Arab Army and 
its allies in liberating and securing areas in 
the north-west and west of the country.

By mid-March 2016, the Russian Air Force 
had a detachment of 60 combat aircraft 
in Syria, including 12 Su-24M/M2s, 12 
Su-25SM/UBs, four Su-30SMs, eight Su-34s 
and four Su-35Ss from Chelyabinsk-Shagol, 

AT WAR
Right page, 
bottom left: 
Manufactured 
in 1997, Su-33 
‘88 Red’ was the 
first example 
equipped with 
SVP-24 and 
rolled out of the 
20th ARZ facility 
in June 2016. It 
is seen during 
test flights on 
August 8, 2016. 
Anatoliy Burtsev

Right page, 
bottom right: 
‘51 Red’ is one 
of four Ka-27PS 
helicopters 
on board 
the Admiral 
Kuznetsov, 
dedicated to 
search and 
rescue missions. 
An example 
retrieved the 
pilot of the ill-
fated MiG-29KR 
on November 
14.  
Sergey Kuznetsov

Su-33 ‘66 Red’ was the eighth 
Su-33 to be modernized via 
installation of the SVP-24 
system during its overhaul at 
the 20th ARZ. It flew for the 
first time after overhaul in 
June 2016. Sergey Kuznetsov
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Primorsko-Akhtarsk, Domna, Voronezh 
and Dzemgi air bases respectively. 

Then, Putin suddenly ordered the return 
of the bulk of Russian military forces from 
Syria. This reduction left a force of just 
12 Su-24s, four Su-30s, four Su-34s and 
four Su-35s at Hmeimin, south of Latakia. 
However, new combat helicopters later 
arrived and joined the Mil Mi-24Ps and 
Mi-35Ms that had remained at Hmeimin.

Syria’s unique geographical conditions, 
the variety of targets and type of 
missions, and the different threats 
from both the ground (surface-to-air 
missiles and man-portable air defense 
systems) and the air (coalition fighters) 
provides the Russian Air Force with real 
combat conditions in which to test and 
evaluate its new and upgraded aircraft. 
Once the Su-25s had been withdrawn, 
more advanced attack helicopters were 
deployed to Syria for use in close air 
support (CAS) missions. This started 
with three Kamov Ka-52s and a Mi-28N 
on March 14. Later, two more Mi-28Ns 
were added. One of the Mi-28Ns was 
subsequently lost due to technical failure, 
bringing to a premature end the type’s 
test program in Syria. Instead, three more 
Ka-52s arrived at Hmeimin and were 
used alongside the Mi-35Ms during CAS 
sorties.

One reason for the presence of 
the Admiral Kuznetsov in the eastern 
Mediterranean seems to be to allow air 

operations to be conducted far from 
the eyes of the enemy. Agents close to 
Hmeimin have repeatedly reported the 
departure of Russian Air Force Su-24 and 
Su-34 bombers from the base.

In June 2015 the Russian MoD began 
studies for the deployment of the sole 
Russian Navy aircraft carrier to the 
Syrian theater. Initial plans called for it 
to be equipped with a combination of 
MiG-29KR/KUBRs, Su-25UTGs, Su-33s and 
various combat helicopters. Rumors that 
the Admiral Kuznetsov might be sent to 
the eastern Mediterranean first emerged 
on social media channels in March 2016. 
President Putin was yet to order the 
return of Russian forces from Syria, and at 
this stage the carrier’s deployment was 
still under study. 

New naval fighters
The then Russian defense minister 
Anatoly Serdyukov and Sergei Korotkov, 
general director of JSC Russian Aircraft 
Corporation MiG, signed a contract on 
February 29, 2012 for the production of 20 
MiG-29Ks and four two-seat MiG-29KUBs 
for the Russian Navy between 2013 and 
2015. Delivery of the first four aircraft 
under this contract (two MiG-29Ks and 
two MiG-29KUBs) to the MoD for use in 
state tests at the Zhukovsky test center 
was due in November 2013, after final 
assembly at RSK MiG’s Production Center 
No 1 in Lukhovitsy.

MiG-29KUBR ‘50 Blue’ lands aboard the Admiral Kuznetsov 
with a non-upgraded Su-33 on deck. The photograph 
likely dates from August 2016, during work-ups for the 
Syrian deployment. Alexey Biryuk/Russian Navy vk page
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As ordered by Moscow, the MiG-29K/
KUB � ghters received an ‘R’ su�  x in their 
designation, indicating that they were 
specially designed for the Russian Navy, 
with full Russian avionic systems. These 
include an IKSH-1M head-up display (HUD) 
manufactured by the Ramenskoye Design 
Company, and a Russian helmet-mounted 
sight (HMS) and inertial navigation system 
(INS) instead of the French-manufactured 
Thales TopSight E HMS and Sagem 
SIGMA-95 INS as installed on Indian Navy 
MiG-29K/KUBs.

On October 22, 2013, the � rst such 
aircraft for the Russian Navy, MiG-29KUBR 
‘51 Blue’, performed its maiden � ight with 
senior test pilot Mikhail Belyaev at the 
controls. Later, on December 2, 2014, RSK 
MiG announced that it had completed 
delivery of a � rst batch of MiG-29KR/KUBs 
under the state defense order. At the time, 
eight MiG-29KRs (‘32 Blue’ to ‘39 Blue’) and 
two MiG-29KUBRs (‘52 Blue’ and ‘53 Blue’) 
had been delivered to the Russian Navy 
at Lukhovitsy, while four more examples 
including two MiG-29KRs (‘30 Blue’ and 
‘31 Blue’) and two MiG-29KUBRs (‘50 
Blue’ and ‘51 Blue’) were still under test at 
Zhukovsky.

Once the � rst stage of � ight tests had 
� nished at Zhukovsky, the second stage 
of evaluation was launched at the 929th 
State Flight Test Center at Akhtubinsk. 
Simultaneous with the second phase of 
tests involving ‘30, 31, 50 and 51 Blue’, the 
eight MiG-29KRs and two MiG-29KUBRs 
from Lukhovitsy were deployed to the 
859th Training Center for Naval Aviation, 
also known as NITKA, at Yeysk in Krasnodar 

Kray to begin the third stage. Beginning 
in mid-September 2014, this involved 
simulated carrier take-o� s and landings 
using the new ‘ski-jump’ deck ramp and 
training complex. 

With three squadrons of the 279th 
Independent Shipborne Fighter Aviation 
Regiment (OKIAP; the � rst with the 
Su-33, the second with the Su-27UB, 
and a third with the Su-25UTG) based 
at Severomosk-3, in Murmansk oblast, 
it was planned to form a new regiment 
to operate the MiG-29KR/KUBR while 
the � rst 10 aircraft were at Yeysk. The 
100th OKIAP was o�  cially re-formed 
at Yeysk on December 1, 2015. Several 
months later, on March 20-21, 2016, the 
100th OKIAP performed its initial � ights, 
using MiG-29KR ‘32 and 34 Blue’ and 
MiG-29KUBR ‘52 Blue’.

Official announcement
The Russian MoD announced in April 
2016 that carrier tests of the MiG-29KR 
would start by July 1. The following 
day — and for the � rst time — the TASS 
news agency reported plans to deploy 
the Admiral Kuznetsov to take part in the 
Syrian operation. Citing several military-
diplomatic sources, the agency said 
that the carrier would proceed to the 
Mediterranean together with 15 Su-33s 
and MiG-29UR/KUBRs and ‘more than 
a dozen’ Ka-27s, Ka-31s and probably 
‘marinized’ Ka-52Ks. The combat cruise 
was scheduled to take place between 
October 2016 and January 2017.

After completion of � ight tests by the 
100th OKIAP MiG-29KR/KUBRs at Yeysk, 

at least four examples (‘33, 34, 52 and 53 
Blue’) were forward-deployed to the Saki 
test center in Crimea in June 2016. There, 
pilots began practising ‘ski jump’ take-o� s 
and arrested landings in summertime 
conditions. When the training at Saki 
was over, at least 10 pilots had received 
quali� cations for naval operations. All the 
aircraft then left the facility and headed for 
Severomorsk-3, home of the 279th OKIAP.

An inaugural carrier landing by a 100th 
OKIAP MiG-29KR was performed on the 
Admiral Kuznetsov on August 9, 2016. 
The milestone came nine days after the 
carrier had re-entered service during 
a ceremony on July 31, following an 
upgrade and technical work. By mid-
August, after several days on which Su-33 
and MiG-29 pilots undertook training on 
the carrier, the vessel was returned to the 
35th Shipyard to undergo a second stage 
of maintenance and return to technical 
readiness, a process that lasted until 
October 1. Before the carrier arrived at 
the facility, the Ka-52K had begun test 
� ights from its deck. These lasted until 
September 2016.

Su-33s back in the Med
On November 1, 1989 the initial Su-27K 
manufactured by the Komsomolsk-
on-Amur aircraft factory (KnAAPO) 
performed its � rst conventional carrier 
landing, the � rst of its kind in the 
history of the Soviet Union. The aircraft 
soon received a new name, Su-33, 
but this remained uno�  cial at � rst. 
Series production of the Su-27K was 
launched by KnAAPO and resulted in the 

Bottom: Pictured 
performing a 
touch-and-go 
on the Admiral 
Kuznetsov in 
2011, Su-33 
‘64 Red’ is 
currently stored 
at Severomorsk 
awaiting an 
overhaul that is 
planned to take 
place at the 20th 
ARZ in 2019. 
Sergey Kuznetsov

Right: From 
left to right, 
MiG-29KRs ‘41 
Blue’, ‘49 Blue’ 
and ‘47 Blue’ and 
MiG-29KUBR 
‘53 Blue’ on 
the deck of 
the Admiral 
Kuznetsov on 
October 14, 
2016. 
Oleg Alekseev

Below right:  
‘86 Red’ is one 
of the non-
upgraded 
Su-33s of the 
279th OKIAP. 
It is believed 
to have 
remained at 
Severomorsk-3 
for training 
while the 
Admiral 
Kuznetsov 
and its 10 
Su-33s were on 
deployment 
in the 
Mediterranean. 
Sergey Kuznetsov
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Russian Navy pilots to evaluate and test 
their ‘Flankers’, including encounters with 
American and Israeli � ghters. 

Twenty years later, the Su-33s are in 
the Mediterranean again. This time, 
they are charged with securing Russia’s 
military interests in Syria. This will see 
them participating in combat operations 
against around 17 terrorist groups and 
three so-called moderate groups. For 
this important role the aircraft have been 
prepared to perform precision bombing. 
Meanwhile, new electronic warfare suites 
are expected to guard against the threat 
posed by coalition � ghters in Syrian 
airspace.

In 2014, the 20th Aircraft Repair Plant 
(ARZ) was contracted by state defense 
order to overhaul nine Su-33s at a cost 
of 1,033 billion rubles. Deliveries of 
three overhauled Su-33s per year were 
scheduled to take place in 2014, 2015 
and 2016. However, for various reasons 
— including � nancial problems — this 
was delayed until 2016. Based on plans 
to deploy the Su-33s for participation 
in the war in Syria, it was intended to 
modestly upgrade them to allow more 
precise bombing. This is achieved through 
installing the SVP-24 Hephaestus targeting 
system, intended to reduce civilian 
casualties and collateral damage when 
delivering unguided bombs. It had already 
been tested successfully by the Su-24M2s 
and Su-25SMs deployed to Syria from 
September 2015.

The � rst of nine Su-33s was rolled out 
of the 20th ARZ facility after overhaul in 
June 2016. ‘60 Red’ (serial RF-33705) soon 
began factory trials of the new SVP-24 

manufacture of eight aircraft by 1990, 
including one for static tests. All seven 
� ying examples of the series-produced 
Su-27K were used for state tests, initially 
at Saki in March 1991, and then on board 
the Admiral Kuznetsov in September 
1991. 

After the collapse of the Soviet Union 
during 1992, construction of the carriers 
Varyag and Ulyanovsk was stopped. 
Development of the carrier-based 
MiG-29K was suspended and then 
cancelled. Instead, the available budget 
was allocated for completion of the 
Su-27K program, to provide � ghters to 
equip the Admiral Kuznetsov, assigned to 
the Russian Navy’s Northern Fleet.

In 1992, it was planned to equip the 
279th OKIAP of the Russian Navy’s 57th 
Mixed Shipborne Aviation Division, 
headquartered at Severomorsk, with 
Su-33s. Series production was launched, 
yielding a total of 25 Su-33s that were 
delivered between 1993 and 1997 — 17 
aircraft in the � rst year, seven more in 
1994 and a last example in 1997. The 
� rst four Su-33s (‘60, 61, 62 and 64 Red’) 
arrived at Severomorsk-3 between April 
1-5, 1993, piloted by N. F. Diorditsa, A. M. 
Rayevski, A. A. Ivanov, and V. S. Petrushka.

The Admiral Kuznetsov set sail on its 
debut international mission in mid-
December 1995. Embarking 12 Su-33s, 
four Su-25UTGs and various helicopters, 
the carrier headed toward Yugoslavian 
and then Syrian territorial waters. It sailed 
100,000 miles, transiting the Barents, 
Norwegian, Mediterranean, Ionian and 
Adriatic Seas. This provided a chance for 

‘The Russian naval 
operation was dealt 
a blow on November 
13, when a MiG-29KR 
crashed in the 
Mediterranean during 
early operations from the 
carrier’
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system, which lasted until September 15, 
2016. Then came ‘88 Red’, the overhaul 
and upgrade of which was � nished in 
June 2016, followed by ‘71 Red’ which 
performed its maiden post-upgrade 
� ight on August 31. Aircraft ‘85, 78, 67, 
77 and 66 Red’ were the next Su-33s to 
emerge from the process, in September 
and October 2016.

High-profile deployment
Following the announcements from 
Russian military and diplomatic o�  cials 
on July 2, 2016, the Russian Navy’s 
aircraft carrier group left Severomorsk 
for its Mediterranean mission at 15.00hrs 
local time on October 15. The task 

force consisted of the Russian Navy 
� agship Admiral Kuznetsov, the nuclear 
battlecruiser Pyotr Velikiy, the ‘Udaloy’-
class destroyers Severomorsk and Vice-
Admiral Kulakov, the � eet replenishment 
oiler Osipov, and the rescue tug Nikolay 
Chiker.

A day before the Northern Fleet 
warships sailed, the Admiral Kuznetsov 
was seen at Severomorsk with four 
MiG-29KR/KUBRs and � ve Su-33s 
arranged on deck.

Equipped with new electronic 
countermeasures and aerial refueling 
pods, it was expected that the two-seat 
MiG-29KUBRs would perform a role 
similar to the US Navy’s EA-18G Growler 

and F/A-18F tanker. Otherwise, the main 
task of single- and two-seat MiGs should 
be participation in strike missions. 

For its combat deployment, Admiral 
Kuznetsov carries 10 Su-33s. Two of 
them (‘62 Red’ and ‘76 Red’) are not 
upgraded and will be used for air-to-air 
missions including quick reaction alert 
and combat air patrol, equipped with 
R-27 and R-73 air-to-air missiles (AAMs). 
Based on announcements from the past 
summer, the Su-33s and four MiG-29KR/
KUBRs are on the carrier together with 
four Ka-27PL anti-submarine helicopters, 
four Ka-27PS search and rescue 
helicopters, four Ka-29 combat transport 
helicopters, two Ka-31R airborne early 

This image: 
‘71 Red’, one of 
the upgraded 
Su-33s, 
recovering to 
the Yeysk naval 
aviation training 
facility in June 
2016. 
Dmitriy Pichugin
Bottom left: 
One of three 
Su-33s now in 
storage pending 
overhaul (due 
to take place 
in 2018), Su-33 
‘81 Red’ was 
delivered to the 
279th OKIAP 
in March 1994. 
Sergey Kuznetsov
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warning helicopters, and four newly 
delivered Ka-52K attack helicopters 
manufactured by the JSC Arsenyev 
Aviation Company in 2015. It is not clear 
whether or not the vessel is carrying four 
Su-25UTGs as well.

The MiG-29KR/KUBRs are able to 
employ various precision-guided 
munitions, including the Kh-35U air-to-
surface missile and the KAB-500 family of 
‘smart’ bombs, as well as AAMs.

On November 9, the US Naval Institute 
— citing an unnamed Pentagon o�  cial 
— reported that ‘armed Russian � ghters 
had sortied from Admiral Kuznetsov 
for � ights over Syria’. At this point, the 
� ghters were yet to drop ordnance 

but were instead ‘scouting out the 
approaches to Aleppo’. An o�  cial US 
Department of Defense statement 
noted that: ‘We are aware of reports that 
the Russian Federation is preparing to 
escalate their military campaign in Syria.’

‘Fulcrum’ down
The Russian naval operation was dealt a 
blow on November 13, when a MiG-29KR 
(reportedly ‘49 Blue’) crashed in the 
Mediterranean during early operations 
from the carrier. The aircraft apparently 
came down close to the ship on its return 
from a mission � own over Syria. The pilot 
was picked up by a Russian Navy Ka-27PS 
search and rescue helicopter.

The Russian naval deployment to the 
coast of Syria should allow Moscow to 
achieve three main goals. First, it will 
establish Russia’s hegemony in the 
Mediterranean Sea. Second, it will serve 
to protect Russia’s military facilities at 
Tartus and Latakia, as well as supporting 
the Syrian Arab Army and its allies in 
operations on the ground, above all with 
regard to the liberation of Aleppo. Third, 
it will serve to test and evaluate the 
Russian Navy’s new MiG-29KR/KUBRs 
and Ka-52Ks in real combat conditions. 
It will also � nally provide a combat 
debut for the Su-33, 23 years after 
this navalized ‘Flanker’ derivative � rst 
entered service.  

Bottom middle: 
Su-33 ‘Red 84’ 
carries two 
medium-range 
R-27R (AA-10 
‘Alamo’) and 
two short-range 
R-73 (AA-11 
‘Archer’) air-
to-air missiles, 
plus Sorbtsiya 
jamming pods 
on the wingtips. 
Russian MoD

Bottom right: 
The Admiral 
Kuznetsov under 
way during its 
transit to the 
Mediterranean. 
Norwegian MoD
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During the last week of September 2016, the Finnish Air 
Force conducted the ‘Baana 16’ maneuvers, a road-base 
exercise involving aircraft operating from public highways in 
southern Finland.

report and photos: Jan Jørgensen

FINNISH  
HORNETS
ON THE ROAD
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THE ‘BAANA 16’ exercise 
was conducted on the 
highway in Lusi near 
Heinola, some 150km 
(93 miles) north-east 
of the Finnish capital, 

Helsinki. The Ilmavoimat (Finnish Air 
Force) conducted the event under the 
leadership of the Karjalan Lennosto 
(Karelia Wing), home-based at Kuopio-
Rissala and equipped with Boeing 
(McDonnell Douglas) F/A-18C/D Hornet 
� ghters, operated by Hävittäjälentolaivue 
31 (HävLLv 31, Fighter Squadron 31). The 
‘Baana 16’ exercise commander was Col 
Jari Mikkonen, commander of the Karelia 
Wing.

Road-base operations have been an 
integral part of Finnish Air Force battle 
tactics for decades. In order to keep 
personnel and equipment quali� ed for 
this special type of operation they are 
practised at regular intervals.

In recent years the Ilmavoimat has 
conducted road-base exercises on 

Main image: 
Finnish 
Hornet 
operations 
at the Lusi 
road base, in 
typical fall 
colors.
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At ‘Baana 16’ the 
Finnish Hornets 
practised 
landings with 
tailhook and 
cable arresting 
gear, which 
can bring the 
aircraft to a 
halt within only 
150m (492ft).

‘It was quite 
an awesome 
experience to 
land and take 
off from such a 
narrow runway 
in the middle 
of the Finnish 
wilderness’
 LT COL TOMI BÖHM
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average once a year. Finnish road bases 
are normally 1-2km (0.6-1.2-mile)-
long sections of highway, which have 
been semi-prepared for this type of 
activity. Parking dispersals for aircraft 
are constructed close to the ends of 
the ‘runway’, and preparations made to 
facilitate the deployment of all mobile 
support functions necessary to turn 
around fighters between missions (fuel, 
ammunition and servicing), as well as 
command and control units. All aircraft 
types used by the Ilmavoimat are able to 
operate from roads, including fighters, 
transports and trainers.

‘Sleeping’ bases
The primary objective of road-base 
operations is to decentralize air force 
assets, thereby making it more difficult 
for an opponent to attack and destroy 
aircraft while they are on the ground. In 
the event of war, Ilmavoimat peacetime 
bases would be completely abandoned 
and each fighter wing would disperse 
its aircraft into small groups, operating 
independently from road bases scattered 
all over the Finnish countryside. An 
undisclosed number of semi-prepared 
road bases are maintained in ‘sleeping’ 
operational condition, and further road 
bases can quickly be established if 
required.

The Lusi road base consists of two 
sections of highway that can be used 
as runways, one measuring 16 by 
1,000m (52 by 3,281ft) and the other 
30 by 2,300m (98 by 7,546ft). They are 
located a couple of kilometers apart, 
and connected by smaller roads. During 
the ‘Baana 16’ exercise only the larger 

A pilot gets into 
F/A-18C serial 

HN-426 at Lusi 
following a short 

stop for the 
early-evening 

break in flying 
operations.
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‘I began my military pilot career in 1995 as 
a conscript at Kauhava air base, � ying the 
Vinka and Hawk. I started as an F/A-18C/D 
Hornet pilot at the beginning of 2000. 
Since then I have � own 1,500 hours with 
the F/A-18. I spent the � rst 10 years with 
the jet as an operational instructor and 
maintenance test pilot. After an active 
� ying period I went to study at the National 
Defence University and worked as a sta�  
o�  cer at Defence Command Finland 
Operations Division (DEFCOMFIN J3). My 
squadron has always been Karelia Air 
Command’s Fighter Squadron 31 at Rissala 
air base. I am now the commander of the 
squadron.

‘My � rst road-base sortie took place in 
2001 as a young second-year pilot. The 
road base then was actually the same as 
this year, Lusi. Back then I gained the skills 
to operate from road strips at day and 
night. It was quite an awesome experience 
to land and take o�  from such a narrow 
runway in the middle of the Finnish 
wilderness.

‘The runway of a road base is shorter 
and narrower than the typical air base 
runways. The trees that are very close to 
the runway cause turbulence that a� ects 
� ying conditions just before touchdown. 
For example, there might be a very strong 
downdraft that you have to be ready to 
handle or otherwise you might go out 
of the runway with broken landing gear. 

Luckily the F/A-18 is made to handle the 
harder landings.

‘Road bases are often situated in the 
middle of a forest with minimal lighting 
and instrument approach equipment. You 
have to have good nerves and enough 
experience to do a proper approach and 
steer the jet inside the narrow opening of 
the forest. The trees are so close that you 
can see treetops almost touching your 
landing gear.

‘Our operational pilots must have good 
skills and enough experience to operate 
from road strips in all weather and lighting 
conditions. Flying from road bases is a part 
of our basic pilot training � ight syllabus. 
Considering these requirements, we have 
this kind of exercise at least annually. We 
also use alternate road bases during Finnish 
Air Force air exercises. We practise from 
road strips so often that pilot training and 
operational readiness requirements are met.

‘Before we start � ying from road bases, 
we practise the operations in a simulator. 
Every pilot has to � y one day and one night 
sortie from a road base in a simulator before 
they are able to go there with a real jet. 
After the simulator, the � rst sortie to the 
road base with the F/A-18 is always 
� own with an instructor pilot. The 
same routine applies to the � rst 
night sortie. During those sorties 
all the special issues you need to 
take into account in the road-base 

FROM THE COCKPIT: LT COL TOMI BÖHM, COMMANDER FIGHTER SQUADRON 31

Ilmavoimat 
F/A-18s 
practised take-
o�  and landing 
procedures 
under road-
base conditions 
during ‘Baana 
16’ at Lusi. All 
Finnish � ghter 
pilots have 
to be trained 
and quali� ed 
for road-base 
operations.

environment are briefed very carefully. On 
your second sortie you are on your own and 
there is no room for mistakes.

‘The pilot has to be ready for quick 
decisions if anything goes wrong. So, 
naturally the emergency procedures are 
something that you have to be well prepared 
for. For example, engine or brake failure 
during take-o�  or landing can cause serious 
problems. On the highway the safety margin 
from the center of the runway to the edge of 
the tarmac is limited.

‘Before his � rst sortie to a road base, the 
pilot should also do a kind of site survey with 
maps, either by himself or with an instructor 
or some other experienced pilot. That way 
you can get an idea of the things that might 
confuse your perception of the road base 
area, such as parallel roads near the runway, 
sources of light and telecommunications 
and radio masts that are not always visible 
on the maps.

Arrested landings
‘We have arresting gear for the F/A-18s 
at our permanent air bases too, and 
technically the procedure is similar for 
regular runways and road strips. On road 
strips the arresting gear is rigged tighter 

than normal, which makes the arrested 
landing at a road base a much more 

memorable experience than it is on a 
permanent air base. For a safe landing it is 

vital that the arresting gear works properly. 
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FROM THE COCKPIT: LT COL TOMI BÖHM, COMMANDER FIGHTER SQUADRON 31

If something goes wrong with one of 
the arresting gear brake units, your jet 
could be drifting o�  the tarmac very 
rapidly. If that happens, the pilot must 
decide between ejecting or becoming a 
passenger of the jet and unable to control 
it. In case of a hook skip you have to get 
airborne quickly and safely climb above 
the tree line.

‘We can execute night operations from 
road bases both with the normal runway 
lights on and without the normal runway 
lighting but wearing night vision goggles. 
During night operations you have to do 
everything very carefully or otherwise you 
might hit the trees or other obstacles. On 
the ground the darkness makes everything 
a bit harder because there are no lights 
outside of the runway. Co-operation with 
the technical maintainers has to be well-
organized and the pilot procedures must 
be done in accordance with the standard 
operating procedure.

‘During night-time, when the runway is 
wet or covered with snow and ice, then 
things get harder. In those conditions, 
landing after a combat mission with an 
armed jet can be an exciting experience. 
At night you are unaware of the runway 
conditions — and because of the 
surrounding wilderness there might be a 
moose waiting for you in the middle of the 
road. When taking o�  you are hoping for 
the best and preparing for the worst.’ 

Below: Swedish 
JAS 39 Gripens 
from F 21 at 
Luleå visited 
the Lusi road 
base for ‘Baana 
16’. The Gripen 
is more or less 
tailored for 
this type of 
operation, and 
has no problem 
� ying from 
Finnish road 
bases.

runway was used. A detour route 
was established in order to reduce 
the disturbance to local tra�  c. Flying 
operations were scheduled to run 
from 09.00hrs to 23.00hrs each day, 
interrupted by a break from 17.00hrs 
to 18.00hrs to give the local farmers 
a noise-free period for milking their 
cows. No � ying was planned during 
the middle of the night, due to the risk 
of wild animals wandering on to the 
runway, and the di�  culty in spotting 
them in the darkness.

For operations in darkness or in poor 
weather conditions a tactical instrument 
landing system (TILS) was used to 
provide precision approach directions. 
Mobile runway lights and a precision 
approach path indicator (PAPI) were also 
deployed to Lusi.

Cable arresting gear was installed 
on the road strip so the F/A-18s could 
practise arrested landings, utilizing their 
tailhook. While arrested recovery was 
not necessary due to the length of the 
runway, it still had to be rehearsed, since 
it could be required at other road bases 
or during winter conditions. The cable 
system was able to stop a 15-tonne 
� ghter approaching at a speed of 
250km/h (155mph) within a distance of 
150m (492ft).

A total of 380 personnel were deployed 
to Lusi as part of ‘Baana 16’, including 
all necessary support functions, such as 
� ight operations, aircraft servicing, air 
tra�  c control, meteorological o�  ce and 
air base security.

Touch-and-go
During ‘Baana 16’ all aircraft operated 
from their home bases. None stayed 
overnight at Lusi. Pilots made several 
touch-and-goes on the road strip — 
most landed to perform a ‘hot refuel’, 
and then took o�  for more touch-and-
goes before returning to their home 
air� elds. Some 200 operations were 
� own at Lusi each day.

In addition to the Karelia Wing F/A-18s, 
other Ilmavoimat units also took the 
opportunity to practice road-base 
operations at ‘Baana 16’, including 
Hawk jet trainers and C295M and PC-12 
transports.

Swedish Air Force JAS 39 Gripens from 
F 21 wing at Luleå also visited Lusi for 
‘Baana 16’. Co-operation between the 
Ilmavoimat and Flygvapnet (Swedish 
Air Force) is already strong, mainly as 
a result of the Nordic Cross-Border 
Training program, which sees � ghters 
from Norway, Sweden and Finland 
exercising together in each other’s 
airspace almost weekly (see Combat 
Aircraft November 2010).

The Flygvapnet has a long tradition of 
road-base operations too, but during 
the last 10 to 15 years this capability 
has not been practised in Sweden. 
However, Swedish interest in this 
subject has recently started to grow, 
and in 2015 Swedish Gripens visited a 
Finnish road-base exercise for the � rst 
time, at Hosio in northern Finland. This 
further endorses the close ties and 
interoperability in the region.  
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The Textron AirLand Scorpion has conducted a series 
of live-firing trials as the manufacturer prepares to fly 
its first production-standard aircraft.

report: Jamie Hunter

GETS ITS STING

‘We fired a lock-on-after-
launch Hellfire with Scorpion  

self-designation, with a live 
warhead, and blew the target 

to smithereens’
DAN HINSON

SCORPION 
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TEXTRON AIRLAND HAS 
completed the first 
weapons firing trials 
with its company-funded 
Scorpion jet. Following 
an ambitious trials work-

up that started in June, the Scorpion 
team deployed to Holloman AFB, New 
Mexico, for three days of firings on 
the local White Sands Missile Range 
(WSMR) over the period of October 10-
14 to demonstrate the Scorpion’s close 
air support (CAS) mission capability 
through the successful deployment of 
three widely used weapon systems.

The weapons system design, 
integration and flight test co-ordination 
for all three weapons were achieved 
in an impressive time span of less than 
three months. Once at Holloman, the 
tests ramped up each day, starting 
with unguided Hydra-70 2.75in rockets, 
followed by four BAE Systems’ Advanced 
Precision Kill Weapon System (APKWS) 
and culminating with two live AGM-114F 
Hellfire missiles.

The APKWS and Hellfire missiles were 
guided to their targets using first a 

Dan Hinson 
lets rip with a 
self-designated 
AGM-114F 
Hellfire missile 
over the White 
Sands Missile 
Range. All photos 
Textron AirLand/
Jim Haseltine
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ground-based laser designator system and 
then an airborne laser on the Scorpion’s 
L-3 WESCAM’s MX-15Di sensor suite. 
Speaking about the trials and specifically 
the guided firings, Textron Airland’s Dan 
Hinson told Combat Aircraft: ‘We set the 
bar for a minimum of firing an unguided 
rocket — those were our threshold 
requirements, if you like. In reality, we were 
able to set the bar far higher to actually fire 
laser-guided weapons.’ Hinson said that, 
working closely with its partners from L-3 
Force X and Moog, the Scorpion team was 
quickly aware that it could achieve some 
significant goals. The selected forward-
firing weapons simplified the separation 
aspects of the trials.

‘[We started with] the guys on the 
ground putting a [laser] spot on the 
board and we shot the [APKWS] rockets 
against that spot and got two direct hits. 
Then on that same flight we put our 
own laser spot down and fired rockets 
on that — closing the entire kill chain — 
‘see, sense, sting’ in Scorpion vernacular. 
The next day we fired a lock-on-before-
launch Hellfire using a ground laser 
designator. Then we did the coup de 
grâce, everything that we wanted to do in 
our wildest imagination. We fired a lock-
on-after-launch Hellfire with Scorpion 
self-designation, with a live warhead, and 
blew the target to smithereens.’

First production aircraft
Textron AirLand is now focused on its 
first production-configuration Scorpion, 

which is due to fly shortly. Bill Anderson, 
president of Textron AirLand, says: ‘We 
will be flying interested customers in the 
production-configuration airplane.’

Anderson continued: ‘The first 
demonstration aircraft has over 750 flight 
hours on it; the reliability is off the charts 
at over 98 per cent, and over those flight 
hours we’ve learned a few things. We 
have made a lot of improvements for the 
first production aircraft. [For example] 
we’ve improved the landing gear by 
taking some weight out, we are providing 
additional aerobatic maneuverability 
with the horizontal stabilator, and we 

have refined the engine inlets for more 
efficient performance.’

Textron AirLand has set its sights 
on clearing the flight envelope of 
the new aircraft, thereby paving the 
way for potential customer flight 
demonstrations. Anderson points out 
that the back-seater for the recent 
weapons trials was a ‘non-military 
person’ engineer who was trained up 
‘very quickly’ to use the Scorpion mission 
system. He says this indicates how the 
company has designed the Scorpion to 
be a ‘very effective multi-mission aircraft 
that is very versatile.’

When looking at the Scorpion’s mission 
set, comparisons are often drawn with 
remotely piloted air systems (RPAS) such 
as the General Atomics MQ-9 Reaper. 
Anderson asserts that the Scorpion can 
react to targets faster than an RPAS and 
that its manpower and infrastructure 
footprint is a small fraction of that of the 
likes of a Reaper. ‘We provide a much 
more rapid response at a much lower 
cost,’ he says.

Textron AirLand has distanced itself 
from previous talk of pitching in for 
the US Air Force’s T-X trainer contest. 
Anderson says that the company 
continues to monitor the USAF’s 
key performance parameters for the 
requirement, but that he believes T-X 
has become unnecessarily high-end and 
expensive. However, when it comes to 
the domestic market, he says the USAF 
‘is well aware’ of what the company 
is doing with the Scorpion in relation 
to potential applications as a close air 
support platform. 

Left: The October 
trials saw 
the Scorpion 
employing 
unguided and 
laser-guided 
2.75in rockets.

Below: Textron 
AirLand is keen 
to stress the 
benefits it sees 
in a two-man 
cockpit for close 
air support.
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Thunder’ was moved to Eielson Air Force 
Base in Alaska. In 2006, the exercise was 
renamed ‘Red Flag — Alaska’, and it still 
caters largely for PACAF units and Paci� c 
partner nations as a closer alternative 
to ‘Red Flags’ at Nellis AFB in Nevada. 
Numerous other allies have taken part in 
RF-A, including a notable appearance by 
the Indian Air Force earlier in 2016.

Participants are normally split between 
Eielson AFB outside of Fairbanks in 
the Alaskan interior, and Joint Base 
Elmendorf-Richardson (JBER) adjacent 
to Anchorage in south-central Alaska. 
Though geographically separated by 
approximately 250 miles, assets from 
the two bases converge in the airspace, 
and personnel connect through secure 
teleconferencing for mass brie� ng and 
debrie� ng. For RF-A 17-1, the command 
and control and the Mobility Air Forces 
(MAF) assets staged from JBER, while 
Eielson hosted air refueling as well as 
� ghter units. 

Period 17-1 featured the largest airlift 
contingent of any RF-A this year, with 
no fewer than 10 tactical airlifters from 
the US, RoKAF and RNZAF � ying from 
JBER and conducting a wide variety of 
paratrooper and cargo drops. 44th Fighter 
Squadron (FS) F-15Cs and RoKAF F-15Ks 
from the 11th Fighter Wing (FW) at Daegu, 

both � ying from Eielson, escorted the 
C-17s and C-130s. Also at Eielson were 
36th FS F-16CMs and 25th FS A-10Cs from 
Osan Air Base, South Korea, while F/A-18 
Hornets from Marine Fighter Attack 
Squadron (VMFA) 232 were the lone 
� ghter unit from the lower 48 states.

The twice-daily vulnerability periods 
(VULs) played out on the Joint Paci� c 
Alaska Range Complex, or JPARC. It 
o� ers an astonishing 67,000 square 
miles of airspace, as compared to the 
Nellis Test and Training Range that 
comprises 12,000 square miles. The 
JPARC is easily considered a national 
strategic asset, o� ering an unparalleled 
training environment, especially for units 
such as the 36th FS. The ‘Flying Fiends’ 
deployed 12 jets to Eielson, and enjoyed 
the extra airspace of the JPARC to employ 
their Block 40 ‘Vipers’ in a more realistic 
environment compared to their home-
station operations.

‘While the airspace back home in Korea 
is pretty good, the airspace here in Alaska 
is freeing’, says Lt Col Mike McCarthy, 36th 
FS commander. For the 36th FS at home 
on the Korean peninsula, the airspace 
is much more restrictive in both size 
and capability, so training on the JPARC 
allows the ‘Fiends’ to ‘focus on things in 
the planning process and execution that 

Exercise ‘Red Flag — Alaska’ is growing 
in stature. Alaska’s strategic value to 
the United States lies not only in its 
location and natural resources, but also 
in the fact that it is the largest and most 
sparsely populated state — ideal for 
war� ghter training.

report and photos: Jonathan Derden

‘

A ‘Flying Fiends’ 
F-16CM high 
above the 
desolate JPARC 
during ‘Red Flag 
— Alaska’ 17-1.

IN THE WILD

war� ghter training.

report and photos: Jonathan DerdenJonathan Derden

‘

A ‘Flying Fiends’ A ‘Flying Fiends’ 
F-16CM high F-16CM high 
above the above the 
desolate JPARC desolate JPARC 
during ‘Red Flag during ‘Red Flag 
— Alaska’ 17-1.— Alaska’ 17-1.

RED FLAG — Alaska’ (RF-A) 
brings together a dazzling 
array of hardware three 
to four times per year 
— the � rst iteration of 
Fiscal Year 2017 was held 

from October 7-21. Conducted under 
the auspices of the commander, Paci� c 
Air Forces (PACAF), the exercise included 
assets and personnel from the United 
States, Republic of Korea Air Force (RoKAF) 
and Royal New Zealand Air Force (RNZAF).

Initially known as ‘Cope Thunder’, RF-A 
traces its roots to the now-closed Clark Air 
Base in the Philippines, where the large 
force exercise attracted participants from 
within PACAF and other partner nations. 
With the eruption of Mount Pinatubo, 
a nearby volcano, Clark was suddenly 
evacuated and abandoned. ‘Cope 

WARFIGHTERS
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Left: Capt 
Ravi ‘Cowboy’ 
Surdhar, a 
young ‘Viper’ 
driver with the 
36th FS.

Below left to 
right:  
A VMFA-232 
‘Red Devils’ 
F/A-18C 
accelerates 
down the strip 
at Eielson.

A 36th FS F-16C 
marks the start 
of the morning 
‘RF-A’ launch.

F-15K Slam 
Eagles blaze 
into the low sun 
as the meat of 
the ‘VUL’ gets 
airborne.

are more important, such as being in a 
particular position in relation to the threat 
— be it enemy airfields, SAMs [surface-
to-air missiles], etc, as opposed to having 
to work to tailor the scenarios based on 
airspace constraints. The constraining 
factor should be the enemy force and 
the environment, not artificialities of 
airspace… we get to choose where we fly, 
at what altitudes and positions in relation 
to the threats that are important for 
tactical execution.’

Lt Col Kevin Hicock, 51st Operations 
Support Squadron (OSS) commander, 
adds: ‘Sometimes in Korea, you’ll get 
only 30 minutes in the airspace so you’re 
leaving sooner than you normally would, 
but here you’re planning more to your 
mission limitations as far as air refueling 
assets, on-station time, or weapons states 
[are concerned]. We touch on that a little 
bit at home in Korea, but not to the full 
[extent] like we do here during ‘Red Flag’. 
For example, say you get to the end of 
your mission here and while egressing 
one of the aggressors just came off the 
tanker and is supersonic trying to chase 
you down, and the question you’re 
asking yourself is, ‘Do I have the gas to 
go supersonic on the egress and avoid 
them or do I have to turn around and 
fight, or get them to turn around?’ Those 
are the planning considerations you can’t 
necessarily get in constrained airspace…’

The vast expanse of the JPARC 
allows aircrews to employ their aircraft 
ostensibly without restriction, but the 
size of the airspace alone also presents a 
considerable challenge.

‘There is a substantial time and distance 
problem’, says Capt Ravi Surdhar of the 
36th FS. ‘In some scenarios we have the 
airlift guys from JBER doing 200kt and 
they have to go 100 miles to get to the 
drop zone, then egress 40 miles to the 
north out of the ‘hostile’ airspace. So the 
problem becomes, how do you get eight 
F-15Cs, four F-15Ks, and eight F-16s to 
hold down the fort during a one-hour 
20-minute VUL to ensure the Mobility 
Air Forces assets get to the target, do 
their drop, and safely egress? How do 
you protect someone that is going much 
lower and slower than us when we don’t 
really know where they are, they can’t 
defend themselves, and they don’t know 
what’s happening above them? Most of 
us initially thought MAF escort would 
not be as much fun as doing a dedicated 
SEAD [suppression of enemy air defenses] 

mission, but it’s a hard problem and has 
been a real challenge.’

An added consideration is the varying 
terrain throughout the JPARC, from 
mountain peaks in the 14,000ft range to 
featureless, low-lying flat lands. For the 
44th FS, the Alaskan landscape contrasts 
starkly with the routine over-water flying 
during home-based operations out of 
Kadena AB, Japan. ‘The fight we would 
likely face in the Pacific theater is going 
to be in the mountains, and back home 
when flying on a daily basis we’re always 
over water’, says Capt Jillian Morris.

1st Lt Robert Oehmke, a new wingman 
at the 44th FS, echoes the importance 
of capitalizing on the variety of training 
opportunities offered in Alaska. ‘One of the 
things we ‘Bats’ have been lacking is low-
altitude training using terrain-masking. 
Getting over here to Alaska was a unique 
way for us to actually get the experience of 
flying very low, and it’s a bit of training we 
need since virtually all our pilots have not 
seen that environment recently. It’s hard to 
get a good sense of speed up at altitude 
when you and your flight lead are both 
doing Mach 1.2, but that changes when 
you’re in a valley with mountains on either 
side of you.’

The JPARC features more than 500 
targets and 45 threat simulators, but the 
adversarial picture during RF-A is not 
limited to the ground. An essential piece 
of the Red Force is the 18th Aggressor 
Squadron (AGRS). Flying exotically 
camouflaged Block 30 F-16Cs, the ‘Blue 
Foxes’ are based at Eielson and are charged 
with providing realistic aerial threat 
replication. The mission is subject to close 
scrutiny right now and the USAF wants 
more aggressors. When combined with 
the ground-based threats, the 18th AGRS 
offers robust, challenging opposition to 
the visiting Blue Force side.

Maj Clinton Garrett of the 18th AGRS 
explains the role of the Red Force: ‘We 
intentionally make the scenarios very 
tough. They are manageable, based on the 
resources and assets they have. However, 
they are meant to be a challenge and force 
the Blue side to think through and process 
problems, and come to a conclusion 
that will result in mission success… We’ll 
change the threat replication based on 
the desired learning objectives [DLOs] 
and the direction they want us to go. The 
353rd Combat Training Squadron [CTS] 
acts as the White Force and manages 
the scenario, whereas the 18th is the 
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last time we were here, what we were 
finding is that F-16s were going out with 
a plan to drop bombs, but they were 
getting caught up in the air-to-air plan 
and coming home without dropping 
or simulating the drop of any of their 
ordnance. If all we did was go up and fight 
Red Air and come back with a bomb on 
the jet and no targets getting hit, then 
there was no real reason to go out in the 
first place.’

Due to commitments and the 
required readiness posture on the 
Korean peninsula, deploying assets and 
personnel from Osan to Alaska for ‘Red 
Flag’ assumes some risk, but ‘this training 
is immeasurable’, says Card. Compared 
to other fighter wings in the Combat 
Air Force, the 51st FW does not conduct 
regular combat deployments. Therefore, 
exercising the logistics and the system 
of deploying is also important, he offers, 
especially since ‘we don’t train to deploy 
to the same level that we train to fight.’

Although the 51st FW regularly 
conducts ‘Buddy Wing’ exercises with its 
RoKAF partners, RF-A offers a wholly new 
level of integration vital to ensuring that 
both PACAF and RoKAF units maintain 
a combat-ready posture at home in 
Korea. ‘We have to get here’, says Lt Col 
McCarthy. ‘We are supposed to maintain 
the ‘fight tonight’ readiness, and it’s 
important to get the warfighters to the 
place where we can get that training. 
That’s also important for our Korean 
partners and our alliance… bringing 

‘The younger guys in the squadron 
are already good, and we’re focusing 
especially on what they need to bring 
them up to the Eagle standard. This is 
high-end training for them’ 
LT COL ALEX HADDAD, 44TH FS

Left top to 
bottom: A young 
‘Vampires’ Eagle 
driver braves 
the weather as 
he gets in the 
bubble.  
Scott Wolff

A pair of 22nd 
Air Refueling 
Wing KC-135 
Stratotankers 
is readied for 
a morning 
refueling 
mission during 
‘RF-A 17-1’.

Red Force. As an air boss right now I am 
working primarily for the CTS, so I co-
ordinate between the lead aggressor, ‘MiG 
1’, who does the air planning, and ‘SAM 
1’, who typically works with the CTS and 
is tasked with ground threat replication. 
Together we try to make sure all the DLOs 
are met to ensure quality training.’

Col Larry Card, 51st Operations Group 
commander, served as the deployed 
forces commander for 17-1 and took on 
administrative responsibility for all the 

deployed airmen as well as an active 
role in both the planning and real-time 
execution of the mission. Card, or his 
deputy, approves the Blue plan in advance 
of the VUL, and his role during the mission 
is a conduit between White and Blue. He 
maintains the ability to have an active 
hand during the mission execution, such 
as dialing back the Red Air regenerations 
if necessary to ensure that objectives 
are met. Finding that balance is no easy 
feat, however, as Card explains: ‘The 
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important for new wingmen arriving 
to their first operational squadron, as 
the experience gained from ‘Red Flag’ is 
invaluable to their development and, in all 
likelihood, their chances of survivability in 
the tactical realm.

‘We’re flying our wingmen aggressively 
during 17-1’, explains Lt Col Alex Haddad, 
chief of standards and evaluation at the 
44th FS. ‘Most of our guys 
have had seven or 
eight — some 
even nine 
— sorties 
out of 

this ‘Flag’. They’ve gotten great exposure 
to the large-force exercise construct, 
so that hopefully we can increase their 
survivability out in a real-world scenario. 
The younger guys in the squadron 
are already good, and we’re focusing 
especially on what they need to bring 
them up to the Eagle standard. This 
is high-end training for them, and it 
exposes them to things they haven’t 
thought about or seen in the past such 
as surface-to-air threats like SAMs, heavy 
jamming, and denied environments, and 
an aggressor force that is extremely good 
at what they do.’

them along with us is vital for our 
combined training so that we can work 
together in this environment.’

For the wingman
The ‘Red Flag’ and ‘Cope Thunder’ exercises 
were spurred on from lessons learned 
during the Vietnam War. The original 
goal was to simulate the first 10 combat 
missions to prevent losses. Though the 
scope and capability of ‘Red Flag’ has 
changed dramatically since the first 
exercise over 40 years ago, the overall 
objective of providing the first ‘combat’ 
experience remains. This is especially 

Above:  
A snowstorm 
sets in as the 
crews arrive at 
a 44th FS Eagle 
ready for the 
morning ‘go’.

Below: Early 
risers — a 25th 
FS A-10C gets 
prepped for the 
first ‘go’ of the 
day in the pre-
dawn darkness.
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anywhere else, along with people working 
in real time and seeing people integrate 
and execute in a timely manner… we 
come from various facets of the fighter 
community and bring something different 
to the table, and that has an effect on the 
primary focus of the mission that day.’

Lessons learned
Planning, integrating, and executing are 
primary goals of the RF-A exercises, but 
what happens when the mission doesn’t 
go according to plan? An ultimate — and 
lasting — objective of RF-A is the ability 
to develop a resilient mission plan that 

affords flexibility. That takes a mindset 
shift, and breaking down paradigms is an 
integral part of the ‘Red Flag’ experience, 
according to McCarthy.

‘We have the expectations of what will 
happen in the real world, and the truth 
is it will never happen like you expect it 
would. This is all about new situations you 
didn’t expect and working through them. 
I’ve seen folks multi-task better, I’ve seen 
that their threshold limit for the amount 
of stress and pressure that they can work 
through is higher. Our tactical execution is 
a significant step above where it was two 
weeks ago.’

Oehmke adds, ‘Being a new wingman 
has provided me the opportunity to fly 
a lot up here and flex that muscle… we 
fly so much that you initially see a plan 
that seems complicated, but it starts 
to become clearer the more you see it. 
I’ve been flying so often that I’ve seen 
similar scenarios from differing mission 
commanders solving essentially the same 
problem, just in a different way. Facing 
the aggressors is especially impressive. 
They show us stuff that I’ve never seen 
before as a wingman, and that gets me 
thinking outside of my F-15C escort 
‘comfort bubble’ about what’s going on 
out there.’

Though it’s mostly a job for the mission 
commander and flight leads the day prior 
to flying, the newer wingmen still play a 
role in the mission-planning process, with 
work days lasting up to 12 hours. ‘I knew 
it was going to involve a lot of mission 
prep’, says 1st Lt Shannon Smith of the 
25th FS, ‘but I didn’t realize just how much 
until we got here. It takes a lot of work, 
but it’s awesome to see the final product 
at execution time. The communication 
is really intense and can’t be replicated 

Above: ‘Vipers’ 
from the 36th FS 
‘Flying Fiends’ 
start engines for 
the afternoon 
mission.
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Acknowledgments: Col Larry Card 51st 
OG, Lt Col Mike McCarthy 36th FS/CC, 
Lt Col Kevin Hicock 51st OSS/CC, Lt 
Col Alex Haddad 44th FS, Maj Clinton 
Garrett 18th AGRS, Capt Ravi Surdhar 
36th FS, Capt Wayne Mowery 36th FS, 
Capt Jillian Morris 44th FS, Capt Elias 
Zani 354th FW/PA, 1st Lt Shannon Smith 
25th FS, 1st Lt Robert Oehmke 44th 
FS, 1st Lt Alexandra Trobe 7th Wing/
PA, MSgt Karen Tomasik, SSgts Ashley 
Taylor and Shawn Nickel 354th FW/PA, 
and SSgt Rachelle Coleman 51th FW/PA.

McCarthy attributes the progression 
to the overall threat picture provided 
by the combination of the JPARC and 
the threat picture provided by the Red 
Force. ‘In each of these scenarios, there’s 
a lot more required of each individual 
than what we have in our normal day-
to-day training in Korea. That feeds into 
the debrief process and that’s where 
they learn these things and where we 
talk about: ‘Yeah, you should’ve paid 
attention to this here, that there, and I 
need you to be able to execute X, Y or 
Z and this is how you do it’. What has 
especially contributed to that is the 
extent of the threat scenario that we 
have here at ‘Red Flag — Alaska’.’

For Morris, the lesson lies in co-
ordinating di� erent airframes with 
varying pro� ciencies and mission 
sets during RF-A. ‘We learn everyone’s 
capabilities and being able to utilize that 
to the best of our ability, and then co-
ordinating and layering them on top of 
each other to make an organized strike, 
SEAD, and escort game plan. We don’t 
get that type of training back home.’

However, with great e� ort comes great 
reward. ‘The best reward is knowing that 
it’s probably going to be harder here 
than it is out there’, she continues, ‘and 
knowing that this is a solvable picture. 
If we can do it here with the minimal 
amount of forces, we can do it out there.’

‘That’s why we have these exercises’, 
says Card. ‘Hopefully, when we leave 
here our airmen have been challenged 
more than any other theater, and that’s 
what we want. We want to come out of a 
VUL thinking, ‘we need to do better’ and 
knowing if we had done a little bit more, 
we would have been successful. We aren’t 
training to perfection, there’s no such 
thing. We only get a small percentage of 
the vote. The environment gets a lot, the 
enemy gets a lot, and our ability to deal 
with the environment and the enemy is 
more important than the ability of coming 
up with a plan that will work in our ideal 
world because we’ll never get there.’

RF-A has established a training  exercise 
that o� ers the best of both environment 
and enemy, as the ‘Last Frontier’ continues 
to provide critical training to the US and 
its partner nations. ‘Red Flag — Alaska’ will 
resume in June 2017 with period 17-2. 

Left: A RoKAF 
F-15K Slam 
Eagle eases 
away from the 
tanker.

This image: As 
the � rst rays 
of sun � nd the 
distant peaks 
near Eielson, 
the morning ‘go’ 
is already well 
under way.  
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THERE’S NO OTHER 
aircraft in the world that 
can do what we do’, 
contends Lt Col Paul 
‘Sideshow’ Kopacz, 
commanding officer of 

Marine Medium Tilt-rotor Squadron 
(VMM) 364. The Bell Boeing MV-22B 
Osprey has now been serving within the 
ranks of the US Marine Corps for more 
than a decade. Combat-tested, the 
Marines are justifiably proud of this 
complex beast, an aircraft that is proving 
its worth despite well-publicized 
teething troubles.

Marine Corps Ospreys are now 
ubiquitous at both MCAS New River, 
North Carolina (2nd Marine Air Wing/
Marine Aircraft Group 26) and MCAS 
Miramar, California (3rd MAW/MAG-16). 
Recently, two further MV-22B units have 
established a new home for the type at 
MCAS Camp Pendleton, California (3rd 
MAW/MAG-39). Previously a CH-46E Sea 
Knight unit, the famous VMM-364 
‘Purple Foxes’ was the first squadron at 
Camp Pendleton to receive MV-22s.

The other MV-22 unit at Camp 
Pendleton is VMM-164 ‘Knightriders’. It 
was redesignated as a VMM on April 9, 

Marine Corps Air Station Camp Pendleton in California is the latest 
roost for the ever-expanding US Marine Corps MV-22 Osprey force.

report and photos: Ted Carlson/Fotodynamics

‘

VMM-364 
MV-22Bs 
race into 
action 
during 
training on 
the Yuma 
ranges in 
Arizona.
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‘The V-22 is an airplane that can hover, and is a jack-of-
all-trades. We can still land at someone’s back door with 
24 fully laden combat troops — it is pretty impressive’ 
LT COL PAUL ‘SIDESHOW’ KOPACZ

2015, having previously been a CH-46E 
training unit, Marine Medium Helicopter 
Training Squadron (HMMT) 164. The 
‘Knightriders’ will become a fully 
operational unit but are around six 
months behind VMM-364 in the 
transition schedule, currently working 
toward mid-operational capability (MOC).

Another former Camp Pendleton CH-46 
squadron, HMM-268 ‘Red Dragons’, 
evolved into VMM-268. It has already 
moved to its new home at Marine Corps 
Base Hawaii, Kaneohe Bay. 

Upward spiral
Osprey reliability is better than ever 
according to the Marine Corps, with 

numerous modi� cations and upgrades 
having been made to the aircraft. This 
has resulted in di� erent versions of the 
MV-22B in � eet service, these being 
identi� ed as the Block A, Block B, and 
Block C. Furthermore, there are some 
minor di� erences within these blocks. 
The long-term goal within the 
community is to have all aircraft 
identically con� gured and evolve the 
force into ‘commonality’, ensuring that 
Osprey maintenance is standardized 
across the � eet.

A few Block A Ospreys remain in 
service, and some airframes have 
undergone a Block A-to-B modi� cation. 
Meanwhile, there are Block Bs and Block 

Cs that arrived straight from the 
assembly line. Since each block includes 
several variants, the end result is a � eet 
containing numerous di� erent airframe 
and avionic con� gurations.

The current production standard 
coming o�  the line is known as the Block 
C Mission Computer Obsolescence 
Initiative (MCOI) and features the latest 
avionics. These new aircraft will end up 
being the baseline to which all the older 
Ospreys will be upgraded. Ultimately, 
the Marines will only need to stock one 
set of part types � eet-wide. However, 
this undertaking will take years to 
complete and is being accomplished in 
a phased approach.

Above: A ‘Purple 
Foxes’ MV-22 
suckles from 
a VMGR-352 
KC-130J during 
a mission from 
MCAS Camp 
Pendleton.
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Above top 
to bottom: 
VMM‑364 boss 
Lt Col Paul 
‘Sideshow’ 
Kopacz.

The 
concentration 
shows on the 
face of a ‘Purple 
Foxes’ Osprey 
pilot as he 
moves in for fuel 
from a KC‑130J.

VMM‑364 is 
one of two 
Osprey units 
now at Camp 
Pendleton.

Team effort
The ‘Purple Foxes’ (whose aircraft bear 
the appropriate tail code PF) welcomed 
the MV-22B with open arms, despite 
their obvious sadness at saying farewell 
to the CH-46 Sea Knight. The squadron 
was officially redesignated from 
HMM-364 to VMM-364 on October 9, 
2014. It took delivery of its first aircraft 
on January 15, 2015, and worked hard to 
achieve initial operational capability 
(IOC) with the Osprey on September 15, 
2015.

At the time of Combat Aircraft’s visit, 
the squadron’s target was to meet full 
operational capability (FOC), slated to 
occur no later than December 2016.

Since Camp Pendleton is located close 
to MCAS Miramar, the squadron 
frequently works hand-in-hand with the 
MAG-16 squadrons. While the two Camp 
Pendleton squadrons are assigned to 
MAG-39, they still keep the big picture in 
mind, existing as a component of the 
USMC’s ‘Team 3rd MAW’. It is not an ‘us 
and them’ scenario, but rather a 
question of determining how best Camp 
Pendleton and Miramar can help each 
other out. The mutual support extends 
to the parts chain and supply channels.

The ‘Purple Foxes’ are slated to make 
their first deployment in spring 2017, 
supporting US Central Command 
(CENTCOM). When they deploy, the 

Ospreys will have the Interim Defensive 
Weapon System (IDWS), a retractable 
7.62mm (0.3in) machine gun mounted 
on the underside of the aircraft.

‘Purple Fox’ ops
VMM-364 commanding officer Lt Col 
‘Sideshow’ Kopacz flew the CH-46E 
before transitioning to the Osprey and is 
a weapons and tactics instructor (WTI) 
course graduate, with more than 2,800 
flight hours and 13 air medals under his 
belt. Immediately after the ‘9/11’ attacks, 
he flew with Marine Medium Helicopter 
Squadron (HMM) 365, serving in 
Afghanistan in 2001 and then in Iraq  
during 2003.
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Ospreys have 
given the 
Marine Corps an 
excellent means 
of supporting 
ground forces 
and opening up 
all kinds of rapid 
deployment 
missions.

VMM-163 ‘Evil Eyes’, served with 
VMM-165 ‘White Knights’, became the 
MAG-39 operations officer and later its 
executive officer, and is now just 
finishing up his tour as the VMM-364 CO.

‘It used to be [that] the MEU [Marine 
Expeditionary Unit] could take any 
beach area with a 100nm radius and 
hold it for 30 days’, remarked Kopacz in 
an interview with CA. ‘With the Osprey, 
we now can do that in excess of 300nm. 
The V-22 is […] a jack-of-all-trades. We 
can still land at someone’s back door 
with 24 fully laden combat troops — it is 
pretty impressive. We basically 

transitioned a third of our pilots [eight 
out of 28] and crews from the CH-46 to 
the MV-22, we took a third of personnel 
right out of school and flight training, 
and we took the last third from various 
global sources, such as from other 
squadrons.

‘We have a mutual agreement with 
MAG-16 in that we can utilize their 
people as needed, and they can also use 
ours. The 3rd MAW has a VMM West 
Coast concept, and for example, on 
Wednesdays we try to co-ordinate and 
perform division work together. We may 
swap instructors, loan out mechanics 

In between aircraft, Lt Col Kopacz 
deployed to Iraq with the 2nd Light 
Armored Recon Battalion (LAR). 
Following that deployment, he 
transitioned to the MV-22B in 2005 and 
in 2008 went to Iraq with VMM-266, 
flying the Osprey in theater. His next 
posting was with Marine Operational 
Test and Evaluation Squadron (VMX) 22, 
performing operational test missions. 
Here he tested the MV-22 Defensive 
Weapon System, and the Bambi 
firefighting bucket in both fresh-water 
and salt-water environments. 
Subsequently, Kopacz helped form 
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‘In the Osprey, 
all within one 
flight, we can 
do most of 
the combined 
missions the 
‘Phrog’ did’ 
 
LT COL PAUL  
‘SIDESHOW’ KOPACZ

and other various personnel to meet the 
needs of the Corps. We all support I MEF 
[Marine Expeditionary Force], so here on 
the West Coast we intermix a lot.

‘Being based at Camp Pendleton is a 
bonus in that it allows us to integrate 
face-to-face with our HMLA [Marine 
Light Attack Helicopter Squadron] 
Cobra/‘Huey’ brethren for various 
training scenarios, greatly aiding in our 
TTPs [tactics, techniques and 
procedures], and our location at Camp 
Pendleton facilitates the process. We are 
also closer to the troops when we do 
troop lifts. The airspace here is a bit 

tricky, but we have been working with 
the FAA [Federal Aviation 
Administration] to streamline our IFR 
[instrument flight rules] departures and 
such.

‘This squadron has one of the greatest 
legacies I have ever witnessed, and 
numerous former squadron members 
and Marines we have supported in the 
past constantly come forward, 
remember us and keep in contact. We 
make sure our heritage is preserved. It is 
not the aircraft, but rather the 
professionalism and pride of our Marines 
that served with the ‘Purple Foxes’ over 
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Operation ‘Iraqi Freedom’ (OIF) began on 
the evening of March 20, 2003, following 
preliminary strikes by coalition forces. 
HMM-364’s CH-46Es were involved from 
the � rst night, supporting attacks by the 
1st Marine Division’s Regimental Combat 
Team 7 (RCT-7), as well as the British 42 
Commando, Royal Marines. Squadron 
aircrews conducted casualty evacuation 
(casevac) missions in direct support of 
RCT-7 headquarters for the duration of the 
war, traveling with the 1st Marine Division 
from Al Basra to downtown Baghdad. 
HMM-364 aircraft � ew logistical support 
throughout the theater, � ying more than 
640 hours in combat and direct combat 
support per month in both March and 
April 2003. With the declared end of hostile 
operations in Iraq on April 17, HMM-364 
continued to � y casevac and logistical 
support for the Marine Corps, delivering 
humanitarian aid to the Iraqi people. 

On March 1, 2005, the squadron e� ected 
a relief-in-place with HMM-268 at Al 
Taqaddum, Iraq, thereby becoming the 
primary casevac squadron for the troubled 
eastern Al Anbar province in support of 
OIF III. In a seven-month deployment, 
the ‘Purple Foxes’ saved in excess of 300 
coalition and civilian lives and performed 
several multi-aircraft raids in conjunction 
with various reconnaissance units to 
seek out insurgents traversing the rural 
highways south of Fallujah.

During OIF 05-07.2, HMM-364 
again assumed the primary casevac role 
as the squadron e� ected a relief-in-place 
with HMM-268 on August 29, 2006. 
HMM-364 answered the bell for a total of 
3,911 combat sorties, 2,307 casevacs and 
6,373 � ight hours. 

It participated in Exercise ‘Desert Talon 
1-08’ at Yuma, Arizona before returning to 
Iraq. The squadron’s main body left Camp 
Pendleton on March 10, 2008 and arrived 
at Al Taqaddum shortly afterwards in 
support of OIF 08.1.

From October 15, 2009 to February 5, 
2010, HMM-364 was deployed to Al Asad, 
in Al Anbar province, supporting OIF 09.2 
for a short, and � nal, deployment.

The operational and logistical 
challenges that HMM-364 faced as the 
last Marine aviation squadron in Iraq 
ensured that OIF 09.2 would hold a 
unique place in the squadron’s history. In 
less than four complete months of � ight 
operations, HMM-364 moved more than 
6,399 passengers and 139,615lb of cargo 
while servicing 185 VIPs during 2,219.7 
� ight hours.

Operating until the end, and reducing 
to an expeditionary footprint, it was a 
‘Purple Foxes’ CH-46E that � ew Maj Gen 
Richard Tryon to the transfer of authority 
ceremony with the US Army on January 
23, 2010, marking the end of the US 
Marine Corps mission in Iraq. 

‘PHROGS’ OF ‘IRAQI FREEDOM’
Bottom: Night 
ops at Camp 
Pendleton as 
a VMM-364 
Osprey pulses 
into life.

Right page top 
to bottom: Now 
retired from 
the inventory, 
the CH-46E 
community 
has morphed 
into the ultra-
modern Osprey 
team. 
US Navy/MC2 
Deven B. King

Cpl Miles P. 
Wilson � res a 
0.5in (12.7mm)-
caliber machine 
gun from a 
CH-46E at Al 
Taqaddum in 
August 2006. 
At the time, the 
‘Purple Foxes’ 
were assigned 
to the 3rd 
Marine Aircraft 
Wing (Forward), 
responsible for 
casevac, general 
transportation 
and raid � ights 
in Iraq. USMC

the years, having been in numerous 
� ghts. I have been a part of many aircraft 
transitions, and here at VMM-364 we are 
intensely focused on our end-goal and 
mission.’

Making the change
‘During the transition, we knew we were 
going to be resource-challenged due to 
� eet commitments’, Kopacz continued. 
‘Each of our pilots gets at least 20 hours 
per month of � ight time, keeping them 
safe and pro� cient at the helm of the 
Osprey. We’re doing this in Marine Corps 
fashion — do more with less. MAG-39 
was great in that I had the pick of the 
litter of some of the best maintainers 
within Marine Corps aviation, and it has 
paid in dividends. We could have not 
made this transition as we have without 
our top-notch maintainers. The 
transition has been an arduous journey, 
but amazing to watch. The Osprey is a 
revolutionary design, it is extremely 
successful, and has been deploying 
abroad since 2008. It is one of the most 
key ‘force multipliers’ in the President’s 
e� orts.

‘I loved � ying the [CH-46] ‘Phrog’ — it 
was a lot of fun. It also was a joy to land, 
being able to set down in some very 
tough spots, but you typically went out 
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Acknowledgments: Thanks to Capt Kurt 
Stahl and 2nd Lt Littesy of the 3rd MAW 
CPAO, and Lt Col Paul ‘Sideshow’ Kopacz, 
CO of VMM-364.

on a mission and just did one thing only 
for the day. For example, in the Osprey, 
all within one � ight, we can do most of 
the combined missions the ‘Phrog’ did: 
we can climb up to 25,000ft, aerial 
refuel, � y on instruments, do low-
altitude training 200ft over the desert, 
perform some reduced-visibility desert 
landings, and meet up with an HMLA 
unit doing an assault! Due to the fast 
speed of the aircraft, we arrive at our 

Yuma-area training grounds in about 
half the time as a ‘Phrog’.

‘The aircraft and squadron are very 
exciting, and I don’t think we have even 
scratched the surface of what this 
aircraft will be doing 10 years from 
now.’  
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THE US AIR FORCE’S LATEST 
KILL… A TERRORIST DRONE

MILITANTS OF THE 
so-called Islamic 
State (IS) have 
weaponized 
small commercial 
drones. And in 

response, the US military has deployed 
to the Middle East an undisclosed, 
airborne electronic warfare system.

The anti-drone kit reportedly scored its 
� rst kill in October.

Perhaps borrowing a tactic from the Shia 
Islamist militant group Hezbollah — which 
in August 2016 released a video depicting 
one of the group’s little quadcopter-style 
drones dropping a small explosive device 
on rebel � ghters in Syria — IS has begun 
booby-trapping its own commercial-grade 
unmanned aerial systems, or UAS.

During early October, pro-US Kurdish 
� ghters in northern Iraq shot down an 
IS drone. As the Kurds dismantled the 
wreckage, it exploded, killing two men. US 
military o�  cials are increasingly worried 
about armed and booby-trapped UAS and 
their potential as terror weapons.

‘If you’re under attack from a UAS, even 
if it is militarily insigni� cant, [it] leads 
to mission degradation’, Brig Gen Brian 
Killough, the US Air Force’s director of 
strategy, concepts and assessments, said 
in mid-October.

The Pentagon has launched several 
e� orts to develop counter-drone systems. 
The US Marine Corps is developing a 
laser-armed truck for shooting them 
down. In April the Air Force asked the 
defense industry to work on a hand-held 
drone-killing kit. ‘The defeat mechanism 
must disrupt or manage the control link 
between a commercial UAS and the pilot’, 
the proposal stated.

Military leaders tasked the Joint 
Improvised Explosive Device Defeat 

Organization (JIEDDO), whose main job is 
countering roadside bombs, to also work 
on anti-drone systems. 

At least one of the systems has already 
been deployed in the Middle East. On 
October 24, Air Force Secretary Deborah 
Lee James told an audience in Washington 
DC that the � ying branch had recently 
‘shot down’ an IS drone using electronic 
measures. ‘Fairly quickly we were able to 
bring it down’, James said, according to Air 
Force Magazine.

The service was coy about the exact 
nature of the counter-drone system. It said 
that two USAF intelligence, surveillance 
and reconnaissance (ISR) assets worked 
together to force down the IS drone near 
Mosul in less than 15 minutes.

It’s likely that the ‘electronic measures’ 
the ISR aircraft deployed were radio-
frequency jammers, similar to the kind 

that JIEDDO developed to protect ground 
forces from IEDs during the heights of the 
US occupations of Iraq and Afghanistan.

The jammers disrupt the radio signals 
that insurgents use to detonate bombs. 
The command signals that connect 
drones to their operators on the ground 
are similar to the detonation signals for 
roadside IEDs.

In October the US military in the Middle 
East had at least two aircraft types capable 
of jamming the signals that trigger bombs 
on the ground. The same aircraft could cut 
o�  a drone from its controller.

The Air Force’s 43rd Expeditionary 
Electronic Combat Squadron (EECS), based 
in Kuwait, operates the EC-130H Compass 
Call, whose main mission is disrupting 
enemy radars and communications.

‘From a non-kinetic standpoint, 
they have played a signi� cant part in 
the � ght against Da’esh’, Col Charles 
Bolton, commander of the 386th Air 
Expeditionary Wing, which oversees the 
43rd EECS, said of the EC-130Hs.

The Marines’ UH-1Y and AH-1Z 
helicopters can carry a podded 
communications jammer called Intrepid 
Tiger II. While they have been active 
in the coalition campaign against IS in 
Libya, it’s unclear whether the same 
aircraft types were available in northern 
Iraq in October. Moreover, the Marines 
generally don’t refer to the UH-1 and 
AH-1 as ‘intelligence, surveillance and 
reconnaissance’ aircraft.

Moreover, Air Force Magazine reported 
that ‘two Air Force intelligence, 
surveillance, and reconnaissance assets’ 
brought down the UAS. While Air Force 
crew members routinely � y Navy EA-18Gs, 
this likely signals that a type — or types — 
in the USAF inventory were responsible for 
downing the drone.

Regardless of which aircraft type or types 
participated in the October shoot-down, 
it’s clear that the US military is taking 
seriously the threat that Islamic State’s 
killer drones pose — even if that threat is 
mostly psychological. 

A heavily modi� ed version of the Hercules designed to disrupt 
enemy command and control communications, examples of the 
USAF’s EC-130H Compass Call may have been used to down an 
IS-operated drone in October. Capt James H. Cunningham/USAF

 ‘On October 
24, Air Force 
Secretary Deborah 
Lee James told 
an audience in 
Washington DC 
that the � ying 
branch had 
recently ‘shot 
down’ an IS drone 
using electronic 
measures’
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runway, RAF Waddington is on a high, with 
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Joint Helicopter Command
Major General Richard Felton CBE, 
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