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Abstract 

Air manoeuvre (AM) has been a major operational tool since the start of World War Two (WW2).  Army HQ tasked 

Dstl with providing evidence for the shape and continued development of the UKôs AM capability.  Three primary 

questions were developed: 

1. What are the advantages and disadvantages of the different AM methods? 

2. How sustainable are AM forces? 

3. What command, control and communications (C3) are needed for AM forces? 

Three methods were used to address the problem: historical analysis (HA), manual wargaming and computer-

based simulation.  This paper focuses on the HA.   

A database of 347 AM operations was compiled, and the study compared their casualty rates with those from 

similar-sized ground-only operations.  It specifically attempted to separate casualties incurred during insertion from 

those in subsequent combat on the ground, and to examine the effect of achieving surprise on casualties and 

mission outcome.   

The study concluded that AM forces, using both helicopter insertion or parachuting as appropriate, offer a unique 

capability that is just as relevant as it was in WW2.  The study quantified the contribution of maintaining a 

technological edge over the enemy to AM mission success, as well as that of maintaining the all-important element 

of surprise. 
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Founding concept 

ñWhere is the prince who can 

afford so to cover his country with 

troops for its defense, so that ten 

thousand men descending from 

the clouds might not, in many 

places, do an infinite deal of 

mischief before a force could be 

brought together to repel them?ò 

 

ï Benjamin Franklin, 1784 
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Question and methods 

ÅArmy HQ questions on air manoeuvre operations 

ïHow best to undertake them? 

ïWhat C2 is needed? 

ïWhat logistic support is needed? 

ÅThree methods used to address problem: 

ïhistorical analysis (HA) of air manoeuvre operations 

ïmanual wargaming of an air assault with 16 AA Bde 

ïcomputer-based simulation 

ÅThis paper focuses on the historical analysis 
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Historical 

analysis 

CH-21s deliver South Vietnamese paratroopers on Op. Chopper, 

Vietnam, in 1962 

© Crown copyright 2016  Dstl 

29 July 2016 



Historical AM operations database 

ÅOne-year HA study 

ïtwo-thirds of effort devoted to gathering and ócleaningô data 

Å231 data points for initial report, now 347 

ïmost data are from open sources 

ÅHardest question: was an operation an AM operation? 

ïdefined as moving troops into contact using aircraft 

ïstudy excluded helicopter support to GM operations 

ÅHardest data to source: post-2000 operations 
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Å59 operations (17%) by UK and Commonwealth 

AM operations by nation 
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World War 2 

1939ï45 (29%) 

Vietnam War 

1962ï75 (28%) 

Soviet Afghan 

War 1979ï89 

© Crown copyright 2016  Dstl 

29 July 2016 



ÅMedian landing was by 600 troops, median raid 112 

AM operations by force size 
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AM insertion analysis 

3 Sqn 2 SAS with a C-47 Dakota before Op. Galia, Italy, in 1944 
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42% FW 

parachuting 

41% RW 

landing 

© Crown copyright 2016  Dstl 

29 July 2016 



Insertion observations 

ÅParachuting has greater óreachô than RW assault 

ïsubstantial effort moving helicopters into theatre 

ÅMany AM ops scaled down because insufficient lift 

ïe.g. Op. Varsity (Rhine crossings, in 1945) 

ïmany in Vietnam and Afghanistan suffered óhot-and-highô 

ÅISTAR of DZ/LZ crucial: terrain and enemy 

ÅLogistics difficult for >3-day AM operations 

ïe.g. partly responsible for Arnhem failure (in 1944) 

 

 

 

 

UK  OFFICIAL 
© Crown copyright 2016  Dstl 

29 July 2016 



ÅMean DZ/LZ elevation: 338m ASL, 90%-ile: 980m 
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ÅMean DZ/LZ elevation: 338m ASL, 90%-ile: 980m 
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Afghanistan: 

600ï3200m 

90%-ile: 

980m 

Vietnam uplands: 

200ï1200m 
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Insertion losses 

ÅFrom environment, enemy AD, and óhot DZ/LZsô  

ÅMean aircraft losses: 5.0% lost, 8.3% damaged é 

ïhugely biased by WW2 losses 

ïPost-WW2: 1.6% lost, 3.4% damaged 

ÅMean personnel losses: 0.9% killed, 1.8% injured 

ïagain, biased by WW2 losses 

ïPost-WW2: 0.2% killed, 0.6% injured 

ÅUnopposed landing losses very low (å0.2%) 
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Success  

and failure 

CH-21s collect South Vietnamese paratroopers 

on Op. Chopper, Vietnam, in 1962 
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Probability of AM success 

ÅWinning is partly subjective, but é 

ÅOverall AM P(success) was 74% 

ïP(success) on a landing was 77% 

ïP(success) on a raid was 66% 

ÅComparable ground operations P(success) was 71% 

ïassessed over a similar sample of battles 
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ÅTrend is for ómassô to increase success 

P(success) by force ratio 
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ÅMean AM force losses: 23% (KiA + MiA + WiA + PoW) 
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ÅMean AM force losses: 23% (KiA + MiA + WiA + PoW) 

0

20

40

60

80

100

0
ï

5
%

5
ï

1
0

%

1
0
ï

1
5

%

1
5
ï

2
0

%

2
0
ï

2
5

%

2
5
ï

3
0

%

3
0
ï

3
5

%

3
5
ï

4
0

%

4
0
ï

4
5

%

4
5
ï

5
0

%

5
0
ï

5
5

%

5
5
ï

6
0

%

6
0
ï

6
5

%

6
5
ï

7
0

%

7
0
ï

7
5

%

7
5
ï

8
0

%

8
0
ï

8
5

%

8
5
ï

9
0

%

9
0
ï

9
5

%

9
5
ï

1
0

0
%

N
o

. 
o

f 
o

p
e

ra
ti

o
n

s

% air manoeuvre losses

n = 219 operations 

AM operation loss spectrum 

UK  OFFICIAL 

Median: 

8.2% When AM ops fail, 

they can fail 

catastrophically. 

When AM ops 

succeed, losses 

can be very low. 
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Achieving surprise 

ÅSurprise is highly desirable (but hard to assess) 

ïreliable data for 189 operations (first wave only) 

ÅAchieved on 82% of occasions 
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P<0.5% 
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Why are AM forces so effective? 

ÅMost post-WW2 ops against insurgencies 

ïno integrated AD, some lacking MMGs and mortars 

ÅAM success from training and surprise 

ïalmost all AM ops are by óeliteô forces 

ïvery hard to measure óelitenessô objectively 

 

ñOur two chief weapons are fear, surprise, and 

ruthless efficiency!ò 
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Effects of technology 

French engineers on Op. Serval unload a dozer from an 

MSP at Tessalit, Mali, in 2013 (armyrecognition.com) 
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Technological 

parity 15% 

Technological 

disadvantage 13% 

(mostly WW2) 

Technological 

advantage 

72% 

n = 199 operations 
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Observations on technology 

ÅAM technology advantage improves success 

ïmost recently in sensors and C3 technology 

ïlikely to be eroded in future 

ÅAnti-armour technology now more portable 

ÅEngineering plant key to clearing runways for TALO 

ïdemonstrated by France in Mali in 2013 

ïrequires underslung or stressed platform technology 

UK  OFFICIAL 
© Crown copyright 2016  Dstl 

29 July 2016 



UK  OFFICIAL 

Conclusions 

UH-1 Iroquois s collect US airmobile troops in Vietnam, in 1967 (Wiki Commons) 
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