
UNCLASSIFIED

AD NUMBER

ADC016682

NEW LIMITATION CHANGE

TO
Approved for public release, distribution
unlimited

FROM
Distribution limited to U.S. Gov't.
agencies only; Test and Evaluation; Dec
77. Other requests for this document must
be referred to WL/FIV, Wright-Patterson
AFB, OH 45433.

AUTHORITY

AFMC ltr, 14 Jun 2002

THIS PAGE IS UNCLASSIFIED



UNCLASSIFIED

AD NUMBER

CO16 682

CLASSIFICATION CHANGES

To

WI LASSWIED

FROM"

SECR~T

AUTHORITY

31 DEC 88 PER DOX. MAFRKUN

THIS ?AGE IS UNCLASSIFIED



• SECRET

AFFDL-TR-77-l 15

~LEVE

r alv A COMPARATIVE ANALYSIS OF USAF FIXED-WING AIRCRAFT LOSSES
0, IN SOUTHEAST ASIA COMBAT (U)

S; Survivability/Vulnerability Branch (FES)
Vehicle Equipment Division (FE)

DDC
L11 December 1977

TECHNICAL REPORT AFFDL-TR-77-115

LJ-J Final Report for Period June 1974 - March 1975

-J_

Classified by Chairman JTCG/ME
EXEMPT FROM GENERAL DECLASSIFICATION
SCHEDULE OF EO-11652
EXEMPTION CA LTEGORY 3
DECLASSIFY on 31 Dec 1988

NATIONAL SECURITY INFORMATION
Unauthorized Disclosure Subject
to Criminal Sanctions.

Distribution limited to U.S. Government agencies only; test and evaluation
December 1977. Other requests for this document must be referred to the
Air Force Flight Dynamics Laboratory, AFFDL/FES, Wright-Patterson AFB,
Ohio 45433.

AIR FORCE FLIGHT DYNAMICS LABORATORY
AIR FORCE WRIGHT AERONAUTICAL LABORATORIES
AIR FORCE SYSTEMS COMMAND
"WRIGHT-PATTERSON AIR FORCE BASE, OHIO 45433

SECRET
~-~/-



I ~p ,

NOTICE

When Government drawings, specifications, or other data are used for any purpose
other than in connection with a definitely related Government procurement operation1 ,
the United States Government thereby incurs no responsibility nor any obligation
whatsoever; and the fact that the government may have formulcted, furnished, or in
any way supplied the said drawings, specifications, or other data, is not to be
regarded by implication or otherwise as in any manner licensing the holder or any
other person or corporation, or conveying any rights or permission to manufacture,
use, or sell any patented invention that may in any way be related thereto.

This technical report has been reviewed and is approved for publication.

-RY- 8- ST-RUM•- D BBERT, Captain, USAF

Project Engineer Project Engineer

FOR THE COMMANDER

ECHENNIG, Lt USAF
i Chief, Survivability/Vu'rnerability Branch

Vehicle Equipment Division5-Ns
AMBROSE B. NUTT, Director
Vehicle Equipment Division
AF Flight Dynamics Laboratory

Copies of this report should not be returned unlese return is required by security
considerations, contractual obligations, or notice on a specific document.

iI



CER'ET
UNCLASSIFIED -_ _____ (This page is UrA,'krssifted)

SECURITY CLASSIFICATION OF THIS RAGKF (Whe~n Does Entered!) ________________

REPOT DCUMNTATON AGEREAD INSTRUCTIONS
REPRTOCMENATONAG BEFORE COMPLETING FORM

ME OnT N"2. GOVT ACCESSION NOý 3 RECIPIENT'S CATALOG NUM8ER

LE7~ft M W"7 PERIOD COVECIED

o MPARATIVE MALYSIS OF F E~NG Final ejw-tpf

Richad =DlabbeS CONTRACT OR GRANT NUMBER(,) -

Ricard D.I1abbert

9. PE16FORMING ORGANIZATION tAME AND ADDRETSS 10ý PROGRAM EL EMENT. PROJECT, TASK
5 11iatrVAir Force Flight DynamisLbrty AREA 8 WORK( UNIT NJMBERS

Proria 1t 6.2AFFDL/ FES rproject 4363 Task 436303
Wright-Patterson Air Force Base, OH 45433 Work Unit 3630320
i i. CONTROLL.ING OFFICE NAME AND ADDRESS 12, REPORT DATE

Air Force Flight Dynamics Laboratory 1 ýDecember 1977
AFFD/FE13. NUMBER OF P'AGES

Wright-Patterson Air Force Base, OH 45433 171____
14.MOmi~TORING AG AMC ACDHESS(if differatif from Contrnifing Oficte) IS. SECURITY CLASS. (of this report)

SECRET

158. DECLASSIFICATION, DOWNGRADING
SCHEDULE

___________ ___________________________EX CAT 3, Declass on 31Dec88
If DISTRIBUTION STATEMENT (of Ihhi Rep~ort)

Distribution limited to U.S. Government agencies only; test and evaluation;
Dec. 1977. Other requests for this document must be referred to the Air
Force Flight Dynamics Laboratory, AFFOL/FES, Wright-Patterson AFB, OH 45433.

17. OISTRIBU"ION STATEMENT (of the abst-act et'Ioted In Block 20,. If different from Report)

IS. SUPPLEMENTARY NOTES E 21

19. KEY WORDS (Continue an reverse. side It' nec.essry end Identify by block number)

Aircraft Kill Severity Vulnerability
Aircraft Loss Rates Reason for Crash
Combat Data Southeast Asia
Combat Loss Survivability
Crewmember Survival Rates Threat Spectrum
aGNA)IISTRACT (Contin-~ on roerers side It necessary and identifv by block number)

(UY`4his report includes an analysis of all USAF fixed-wing aircraft combat
losses in Southeast Asia from 1962 through 1973. Special attention is paid t9
aircraft loss rates, crewmember survival rates, threats encountered, and
system(s) damaged. Specific comparisons are made among the F-4, F-lO5 and F-100
aircraft. The effect of one vs two engines upon aircraft survivability is
addressed. An assessment of the effectiveness of fuel system vulnerability
reduction modifications is made.

DD,4V W%0rCV IOV 65 IS OSSOLET ~ 1 UACLASFE
k.-SIU CLAS W AN 0ý THIS PAGE ("on Dots Entered)(This page to unclassified) U&C".



UNCLASSIFIED
AFFDL-TR-77-l15

FOREWORD

The effort reported herein was conducted in-house by

Capt Richard D. Gabbert and Mr Gary B. Streets of the Methodology &

Analysis Group, Survivability/Vulnerability Branch (FES), Vehicle

Equipment Division (FE), Air Force Flight Dynamics Laboratory,

Wright-Patterson AFB, Ohio.

This work is part of a larger effort to analyze combat data from

Southeast Asia to identify aircraft vulnerability for use in surviv-

ability design. The effort was conducted under Project 4363, "Aerospace

Vehicle Combat Survivability," Task 436303, "Aircraft Survivability

Methodology."

This study was performed during the period June 1974 to March 1975.

The report was released by the authors in April 1976.
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GLOSSARY

ANTAIRCRAFT ARTILLERY Ground or sea-based weapons that fire prcjectiles
greater than 20mm in size and that are designed to operate against
airborne targets. The projectiles fired by these weapons are of the
high-explosive, armor-piercing and/or incendiary type.

COMBAT LOSS ("shot down") - An iircraft which is lost to the inventory
as a result of the aircraft or crew being impacted by all or part of an
enemy launched munition while engaged in a combat mission. This
definition is applicable beginning with Section III.

CREWMEMBER SURVIVAL RATE - The percentage of downed crewmembers known to
have survived being shot down. This includes both those rescued and
those officially listed as prisoners.

CUMULATIVE LOSS RATE - The ratio of aircraft losses p2r a given number
(usually 1000) of combat sorties flown calculated from the year the
first sortie was flown to a given point in time. Cumulative rather than
annual loss rates are used in order to allow proper weighting of the
rates by high activity periods. For example, the effect on the cumulative
rate for a year in which 20,000 sorties were flown would be greater than
one in which 5,000 sorties were flown.

CUMULATIVE LOST - rotel cumulative number of aircraft lost through a

given year.

CUMULATIVE SORTIES - Total cumulati've number of combat sorties flown
through a given year.

KILL SEVERITY - An indicator of the rapidity of flight degradation in a
damaged aircraft expressed in miles flown between munitions Impact and
crash location. The following categories are .riaployed: "K' Aircraft
flew less than 5 NM, "A" Aircraft flew 5-50 NM, "B" Aircraft flew more
than 50 NM.

NOTE: The kill categories (K, A, & B) used here should not be confused
with those commonly accepted and used in vulnerability assessments and
listed in the proposed MIL-STD-XXX, Aircraft Nonnuclear SurvivabilityL
Vulnerabilit yerm!m, where kill categories are shown as a function of
time rather than distance.

LOSS RATE - The ratio of aircraft losses per a given number (usually
1,000) of combat sorties flown.

REASON FOR CRASH - The aircraft system(s) that is/are damaged or the
damage mechanism(s) (fire, explosion, etc.) which results in the loss of
the aircraft. The ones used in this report are: loss of control,
crew/control, crew, loss of propulsion, engine fire, and fire/explosion.

xiii

UNCLASSIFIED



UNCLASSIFIED
AFFDL,-TR-77-115

GLOSSARY (Contd)

SMALL. ARMS/AUTOMATIC WEAPONS - Weapons that fire projectiles up to and
including 14.5mm. The projectiles fired by these weapons are either of
the tall, armor-piercing, or armor-plercing-incendiary type.

THREAT - The enemy weapon causing damage which results in an aircraft
loss. Where possible, the specific threat is noted, such as 7.62mm,
23mm, SA-7, or MIG missile, Where this resolution is not possible, a
collective term may be used, such as small arms/automatic weapons, AAA,
SAM, or MIG. Where differentiation between small arms/automatic
weapons, and AAA is not possible, the collective term "unspecified
ground fire" is employed.

UNSPECIFIED GROUND FIRE - Projectiles of unknown size fired from ground
based yuns as opposed to surface-to-air missiles or air-launched weapons.

xiv
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LIST OF ABBREVIATIONS

"A" Aircraft flew 5-50 nautical miles after being hit - used to

designate kill severity

MA AntiAircraft Artillery

"B" Aircraft flew more than 50 nautical miles after being hit -
used to designate kill severity

"K" Aircraft flew less than 5 nautical miles after being hit
used to designate kill severity

MIG MIG aircraft

NFA No flying actl.ivity during the period indicated in the country
listed

SA/AW Small Arms/Automatic Weapons

SAM Surface-to-Air Missile

UGF Unspecified Ground Fire
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(U) SECTION I

INTRODUCTION

(U) The purpose ot this report is to present an analysis of all

USAF fixed-wing aircraft combat losses in Southeast Asia from 1962

through 1973. It is in part a follow-on to a previous Secret report

titled "Analysis of USAF Fixed-Wing Aircraft Losses, Aircrew Casualties

and F-l05 Damages in SEASIA Combat (U)", (Ref. 1). Many of the results
of that analysis are incorporated herein. Section II provides official

total figures on aircraft losses, the cost of same and a composite look
at the status of downed crewmembers. Section III is an update of the
previous analysis and includes all those losses suffered after the

period covered in the original report. The aircraft covered in
Section III represent those which either experienced the most losses

and/or held other special significance. Section IV includes basic

comparisons of loss rates and crewmember survival rates for the aircraft

considered. In Section V, specific comparisons are made among the F.-4,

F-105 and F-lO0 aircraft. In Section VI, evidence relating to the

effectiveness of specific vulnerability reduction modifications is

presented. Major conclusions from this and the referenced reports are

in Section VII. A detailed "iisting of the combat data used in this

report is contained in Appendix A.

(U) 1. OBJECTIVES

There are four major objectives in this analysis: (1) determining
the loss experience of specific aircraft, (2) comparing this experience

with other similar aircraft, (3) determining the effectiveness of
selected vulnerability reduction modifications and (4) providing a

central reference report for USAF fixed-wing aircraft combat losses in
Southeast Asia and data related thereto.

(U) a. Specific Aircraft

Each loss for a given aircraft model was analyzed to
determine the threat spectrum encountered, kill severity and reason

I
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for crash. !n addition, the total number lost, loss rates, crewmember

survival rates plus any interrelationships that may exist among any of

these parameters was determined.

(U) b. Comparing Experience

The loss experience of selected aircraft performing

similar roles was compared in an attempt to determine their relative

vulnerabilities. As much as was possible, parameters were equalized

before comparisons were made.

(U) c. Vulnerability Reduction Modifications

Special attention was paid to the relative loss

experience of those aircraft having fuel tank protection modifications

compared to those in similar roles that did not have these modifications.

(U) d. Central Reference Report

Throughout this report, all contributing data sources

are fully referenced. In this way, any analysis performed in this or

referenced reports may be duplicated to assess the validity of all

assumptions and the analytic processes used.

(U) 2. DATA SOURCES

All data and referenced documents contained herein are currently

located at the Combat Data Information Center (CDIC), Air Force Flight

Dynamics Laboratory, Wright-Patterson Air Force Base, Ohio 45433. CDIC

retains all known data pertaining to a given combat incident in its

Single Incident File (Ref. 2). This file contains such things as Battle

Damage Assessment and Reporting Team (BDART) reports, loss and damage

compilations, 7th AF Form 40, technical representative reports, OPREP
messages, squadron records, and numerous other sources of data. Therefore,

although all this data is now consolidated at a single source, the origin

2
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of the data could be almost any reporting system. CDIC is the only
location in which all of this data is contained and correlated.

The accuracy, completeness and usefulness of BDART data

compared to combat data collected through other sources is reported
in References 3 and 4.

3
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(C) SECTION II

GENERAL USAF LOSS DATA

(C) 1. TOTAL USAF FIXED-WING AIRCRAFT LOSSES

(C) Over 1600 USAF fixed-wing aircraft are listed as combat

losses in the Southeast Asia Conflict (Ref. 5), representing a dollar

loss figure of over- 2.3 billion dollars (Ref. 6). Three aircraft models,

the F/RF-4, F-105 and F-100, accounted for over 59% of the USAF aircraft

losses and over 74% of the total replacement cost. The addition of

only four more models, the A-l, 0-1, 0-2, and OV-iOA. will encompass

over 83% of the'aircraft lost. The remaining 17% (286) of the losses

were distributed over 22 different models. The total number and

approximate replacement cost of the USAF aircraft lost in Southeast

Asia are shown in Table 1. This table includes all aircraft officially

listed as a combat loss by the USAF Command Post (Ref. 5). lable 1 also

includes the total number of combat sorties flown by each of the aircraft

listed (Ref. 7). The word combat sortie is used here in order to

delineate these sorties from noncombat type sorties such as administration

and training flights. A detailed listing of losses by enemy thr'at

class is provided in the Appendix, Table A-l.

(C) 2. STATUS OF DOWNED USAF CREWMEMBERS

(C) The immediate status of crewmembers resulting from the

loss of their aircraft is shown in Table 2. From a survivability

perspective, 50.5% of the aircrew members downed in the entire war were

known to be alive (either rescued or captured). The hiahcst survival

rate is noted in North Vietnam (60.8%) and the lowest in South Vietnam

(42.1%). This table reflects the official status of the crewmembers

as listed by the USAF Command Post (Ref. 5).

4
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(C) TABLE I

USAF FIXED-WING AIRCRAFT COMBAT LOSSES IN SOUTHEAST ASIA
BY COUNTRY WITH TOTAL NUMBER OF COMBAT SORTIES FLOWN AND

TOTAL REPLACEMENT COST FOR EACH AIRCRAFT MODEL (U)

L 0 S S E S =A, .... • ,,70TAL

NORM SCUT caD6AT MIA.• TOOST

CAMBRIA LAOS VIETMM VIETN cOTi* ScIri* flOSSE*' ($ thousands)**

F-4 8 109 193 71 1 496,670 382 $ 725,620

PF-4C 2 12 38 14 0 100,050 76 177,460

f-105 0 51 282 1 0 159,795 334 700,732

F-100 6 29 16 147 0 360,665 198 157,410

A-I 0 89 18 43 0 91,855 150 53,700

0-1 1 9 2 110 0 485,452 122 3,172

0-2 4 18 3 57 0 281,000 82 7,216

OV-10A 6 18 0 22 0 123,572 46 23,276

B-57 0 12 5 23 0 43,772 40 52,190

C-130 0 2 2 32 0 227,807 36 91,476

RF-101 0 3 27 3 0 39,296 33 64,482

5
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(C) TABLE I (CONTINUED)

SL O E S 5E S

NOM SW7FI ClmgAT RPLACEMIT CCST

CAMXDIA LAM VIETNAM VITM OTiHER S('IRE's IiSIS* ($ thousands * **

C-47 0 8 1 16 0 125,660 25 2,375

"C-123 0 3 0 18 0 186,339 21 12,705

S-52 0 0 17 0 0 118,758 17 111,061

T-28 0 3 1 13 0 12,829 17 2,414

A-37 5 0 0 11 0 68,471 16 6,544

A-26 0 10 0 0 0 9,734 10 5,770

B-26 0 0 0 9 0 5,242 9 2,187

F-111 0 3 3 0 2 8,845 8 91,464

F-104 0 2 4 2 0 7,107 8 13,504

C-7 0 a 0 8 0 239,567 8 6,392

F-102 0 0 1 6 0 21,186 7 8,288

F-5 0 0 0 7 0 9,502 7 5,264

AC-130 0 5 0 1 0 11,707 6 16,542

B-66 0 0 4 2 0 35,716 6 18,621

6
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(C) TABL: 1 (CONCLUDED)

LOS S E S

NO'RMI SOUTl OtAT REPLACEM COST

CAN A LACS V7lM VIT lM COTMM SO fIES LOSSES ** ($ t sa )* **

A-7 2 2 0 0 0 12,550 4 $ 10,000

U-10 0 1 0 3 0 49,765 4 256

AC-119 0 0 0 1 1 15,612 2 968

U-3 0 0 0 1 0 1,526 1 53

HU-16 0 0 0 1 0 238 1 744

34 399 617 622 4 3,350,288 1,676 $ 2,371,889

*Reference 7

**Rmfermce 5, 'Tble A-1

***Reference 6
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(C) TABLE 2

IMMFOIATE STATUS OF DOWNED USAF AIRCREW,! MEMBERS BY COUNTRY (U)*

NORTH ScXJ
CAMBODIA LAXS VIETNAM VIETNAM ToTAL P •Fj T

Rescued 20 331 336 393 1080 39.2

Captured 0 8 299 2 309 11.2

Missing 5 268 361 77 711 25.8

Killed 14 124 48 466 652 23.7

IOTAL 39 731 1044 938 2752

PE1= 1.4 26.6 37.9 34.1

*Refexence 5
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(S) SECTION III

LOSS EXPERIENCE OF SPECIFIC USAF AIRCRAFT

(U) In this se.tion, special attention will be given to the seven
aircraft models that accounted for 83% of the losses. Factors such as

loss rates, crewmember status, threat spectrum encountered, kill sever-

ity, and reason for crash will be investigated. For purposes of this
report, loss rates will be defined as the number of aircraft "shot down"

per 1,000 combat sorties. The term "shot down" implies that the air-

craft was lost due to physical damage to the airplane or crew resulting
from the impact of enemy munitions. As a result of this definition, the

numbers of aircraft losses reflected in this and subsequent portions of

this report may not agree with the official losses listed in Section II,
Table 1, or in the Appendix, Table A-l. The official figures also in-

clude aircraft destroyed on the ground, lost due to damage from secondary

explosions of targets, self-inflicted damage from ordnance malfunctions

or other situations where the aircraft was lost due to combat action

but not downed by enemy munitions. The threat spectrum is initially

divided into three classes; ground fire, surface-to-air missiles
(SAM'S) and enemy aircraft (MIG'S). These three classes are used in the

main body of the report. A breakdown of specific threats (when known)

is included, in most cases, in Appendix A. In Appendix A, the ground
fire threat class is broken into caliber of weapon when known or report-

ed, and the MIG threat class is divided into cannon or air-to-air mis-

sile, if known or reported. The term "kill severity" implies the rapid-

ity of deterioration of the flight capability of a damaged aircraft.
For the purpose of this report, it is a measurement of the distance an

aircraft flew after being hit by enemy munitions. The term "reason for

crash" is applied to the aircraft system(s) that is/are damaged or the

damage mechanism(s) which results in the loss of the aircraft. This

may be considered as a crude measure of vulnerability.

9
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(S) 1. RF-4C

(S) Seventy-two USAF RF-4C aircraft were "shot down" in

Southeast Asia. A breakdown of these losses by year, country, and

threat class is given in Table A-2. A tabulation of combat sorties

flown is given in Table A-3. The RF-4C experienced an overall loss

rate of 0.720 aircraft per 1,000 combat sorties flown. This varied

from a high of 1.934 in North Vietnam to a low of 0.277 in South Vietnam

(Figure 1 and Table A-4). The overall probability of crewmember

survival in the RF-4C given a loss was 56.9%. This ranged from a high

of 100% in Cambodia to a low of 35% in South Vietnam (Table 3). The

probability of crewmember survival increased directly with the distance

the aircraft could be flown after being hit. If the aircraft flew 5NM

or less after being hit (Kill Severity "K"), the crewmember survival

rate was 61.1%. When the aircraft could be flown from 5-50NM (Kill

Severity "A"), the crewmember survival rate was 79.2% and when the

aircraft could be flown more than 50NM (Kill Severity "B"), the

crewmember survival rate was 83.3% (Table A-5). Although only seven

RF-4C's were lost to SAM's, the crewmember survival rate under these

circumstances is considerably higher (Table A-6). This will be discussed

in greater detail in Section 111-3. The crewmember survival rates

shown here compare favorably with those generated in Reference 1. Where

kill severity could be determined, 42.9% of the RF-4C losses were "K"

kills (Table 4). The RF-4C is unusual in that the probability of "K"

kills decreases with a corresponding increase in threat size. Anproximately

64% of the RF-4C losses in the small arms/automatic weapons threat class

were "K" kills, whereas only 37.5% of the losses in the AAA threat class

were in this category. Against the SAM threat, only 28.6% were "K"

kills. Where the reason for crash could be determined for the RF-4C

in the 1971-1973 time frame, flight controls, propulsion systems, and

fire/explosion accounted for 81.8% of the losses (Table A-8). The

correlation of reason for crash versus threat class for the 1962-1973

time frame is integrated with the F-4 experience and discussed in

Section 111-3.

10
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(C) TABLE 3.

IMMEDIATE STATUS OF DOWNED RF-4C AIRCREW MEMBERS BY COUNTRY (U)*

NORM SomH
CAMBODIA LAW VIETNAM VIEInAM TOTAL PE1I)=NT

Rescued 4 26 22 6 58 40.3

Captured 0 2 21 1 24 16.7

Missing 0 13 28 7 48 33.3

Killed 0 3 5 6 14 9.7

TcaAL 4 44 76 20 144

PERCENT 2.8 30.5 52.8 13.9

Reference 5

12
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(S) TABLE 4

RF-4C, THREAT CLASS VERSUS KILL SEVERITY (U)*

1 "K" "A" "B" fKNWN TOMA PEIKMNT

SAIAW 7 2 2 4 15 20.8

AAA 9 6 9 26 50 69.4

SAi 2 4 1 0 7 9.7

TOTAL 18 12 12 30 72

PER T 25.0 16.7 16.7 41 6

*Reference 1, 2, and Table A-7

13
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(S) 2. F-4

(S) Three hundred and fifty-eight USAF F-4 aircraft were
"shot down" in Southeast Asia. A breakdown of these losses by year,

country, and threat class is given in Table A-9. A tabulation of combat

sorties flown is given in Table A-10. The F-4 experienced an overall

loss rate of 0.721 aircraft per 1,000 combat sorties flown. This varied

from a high of 1.560 in North Vietnam to a low of 0.339 in Cambodia

(Figure 2 and Table A-13). The overall probability of crewmember

survival in the F-4 given a loss was 60.5%. This ranged from a high of

65.7% in North Vietnam tu a low of 37.5% in Cambodia (Table 5). F-4

crewmember sur'vivability as a function of kill severity for the 1971-1973

time frame was similar to that experienced in the RF-4C. Only 65.3% of

the F-4 crewmembers survived a "K" kill. However, this survival rate

increased to 94.2% for "A" kills and was 81.8% for "B" kills (Table A-il).

Crewmember survival rates in "K" kills from SAM's and MIG's were

considerably higher than those from ground fire. In this category,

80.8% of the crewmembers survived the SAM "K" kill and 91.2% survived

the MIG "K" kill (Table A-12). This phenomenon is addressed in

Section IV-2 of this report. Crewmember survival in the F-4 did vary

considerably with the threat class causing the loss. Where the aircraft

was downed by small arms/automatic weapons, only half (50.0%) of the

crewmembers were known to have survived. Against the AAA threat class,

this survival rate climbed to 57.5%. Crewmember survival rates in F-4

losses due to SAM's and MIG's were 80.4% and 86.1%, respectively (Table 6).

Where kill severity could be determined, the small arms/automatic weapons

threat class caused the highest percentage of "K" kills with 63.4%. For

all other threat classes, approximately half were "K" kills (Table 7,

Table A-14). Where the reason for crash could be determined for the

F-4 in the 1971-1973 time frame, the results were similar to those

generated in Reference 1. Flight controls, propulsion systems, and

fire/explosion accounted for 79-83% of the losses from ground fire

(Table 8).

14

SECRET



AFFDL-TR-77-115

(1) North Vietnam -All Threats
(2) North Vietnam - Ground Fire Only
3) Total Southeast Asia - All Threats

(4) South Vietnam - Ground Fire
(5) Laos - Ground Fire
(6) Cimbodia rrourd Fire.

VI

L&J

05J 4)

1965 1966 1967 1968 1969 19T0 1971 1972 1973

YEAR

(C) Figure 2. F-4 Cumulative Loss Rates per 1,000 Combat Sorties by Year
and Country (i)*

*Reference Table A-13.
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(C) TABLE 5

IMMEUIATE STATUS OF DOWNED F-4 AIRCREW MEMBERS BY COUNTRY (U)*

NORI-M SOLYi!
CAMODIA LAOS VIErNAM VIELNAM T¶rAAL PEZ T

Rescued 6 105 117 74 302 42.2

Captured 0 5 126 0 131 18.3

Missing 6 78 119 7 210 29.3

Killed 4 20 8 41 73 10.2

'I •FAL 16 208 370 122 716

PEFCEHNT 2.2 29.1 51.7 17.0

*Refoxence 5
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(S) TABLE 6

F-4, THREAT CLASS VERSUS IMMEDIATE CREWMEMBER STATUS (U)*

RES=CU CAPTUfMD MISS] KILLED TOTAL PERCENT

SA/AW 79 3 33 49 164 22.9

AAA 196 48 156 24 424 59.2

SAM 14 31 .1 0 56 7.8

MIG 13 49 10 0 72 10.1

TOTUL 302 131 210 73 716

P&RCENT 42.2 2.8.3 29.3 10.2

*Reference Table A-14
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(S) TABLE 7

F-4, THREAT CLASS VERSUS KILL SEVERITY (U)*

"K "All off$', tUM N TOAL PERCENT

SSA/AW 45 22 4 11 82 22.9

AAA 82 64 37 29 212 59.2

SAM 13 10 2 3 28 7.8

MIG 17 12 5 2 36 10.1

S157 108 48 45 358

PE CE• T 43.9 30.2 13.4 12.5 ........

* P -ference Table A-14

18
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(S) 3. F/RF-4 CONSOLIDATED EXPERIENCE

(S) The threat spectrum encountered in all areas of Southeast

Asia changed considerably during the 1971-1973 time frame as compared

with. that of prior years (Ref. 1). In North Vietnam, SAM's and MIG's

accounted for only 17.8% of the F/RF-4 losses in the earlier years but

du,.ing the 1971-1973 time frame, 68.5% of the F/RF-4's lost were downed

by SAM's and MIG's (Table 9). At the same time, small arms/automatic

weapons activity decreased markedly and more emphasis was placed on a

coordinated AAA-SAM-MIG defense. In South Vietnam, AAA activity increased

in 1971-1973 (Table 9) and the introduction of the SA-7 accounted for

15.3% of the F/RF-4 losses in this time frame. There was no appreciable

change in the defenses in Laos. In summary, the North Vietnam air war

started as an AAA war with sporadic use of SAM's and MIG's and evolved

into an integrated air defense, coordinating all phases for optimum

effectiveness. In Laos, the threat spectrum remained fairly stable

(mainly ground fire) with some emphasis on AAA weapons. In Cambodia,

the defenses consisted almost exclusively of small arms/automatic

weapons. Early in the war in South Vietnam, small arms/automatic

weapons were the statistical threat, but during the 1971-1973 time
frame, a significantly high number of aircraft we•re lost to 23-37mn AAA

and SA-7 missiles (Table 9). Aircrew members survived in 59.9% of the
F/RF-4 losses. The highest survival rate was notEu in North Vietnam

(54.1%), the lowest ini Cambodia (50%) (Table 10). Where kill severity

could be determined in F/RF-4 losses due to SAM's and MIG's, 87.9%I of the aircraft flew 50NM or less. Over 48% were "K" kills and over 39%

were "A" kills (Table 11). Under these conditions, crewmembers
experienced an extremely high survival rate, 85.9% for "K" kills and

82,7% for "A" kills (Table 11). Where the reason for crash could be

determined for F/RF-4's downed by ground fire, 38% were lost due to

fire/explosion, 23.5% due to cngine damage/fire and 13-14% due to flight

control damage (Table 12). These results compare favorably with those

generated in Reference 1.

20
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(S) TABLE 9

F/RF-4, PERCENTAGE OF LOSSES BY TIME FRAME, COUNTRY,
AND THREAT CLASS (U)*

SA/AW UGF SAM CIC

_ ---- - - -

1965-1970 7.1% 29.8% 45.2% 9.5% 8.3%

1971-1973 1.8% 9.3% 20.4% 31.5% 37.0%

1965-1973** 5.8% 24.8% 39.2% 14.9% 15.3%

IAOS

1965-1970 16.0% 41.5% 42.5% 0.0% 0.0%

1971-1973 7.1% 46.4% 42.9% 0.0% 3.6%

1965-1973** 13.9% 42.6% 42.6% 0.0% 0.8%

SOUrH VIETNAM

1965-1.970 46.6% 50.0% 3.4% 0.0% 0.0%

1971-1973 23.1% 23.1% 38.5% 15.3% 0.0%

1965-1973"* 42.2% 45.3% 9.9% 2.,% 0.0%

*Reference Tables A-2 and A-9

**NOTE: Percentages cannot be averaged due to the different sample
sizes in the two time frames, 1965-1970 and 1971-1973.
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(C) TABLE 10

IMMEDIATE STATUS OF DOWNED F/FF-4 AIRCREW MEMBERS BY COUNTRY (U)*

CAMBODIA LAOS VIMIAM VIET1NAb4 IMYAL PFaFzC'

Res1aed 10 131 139 80 360 41.9

Captured 0 7 147 1 155 18.0

Missing 6 91 147 14 258 30.0

Killed 4 23 13 47 87 10.1

.OTrAL 20 252 446 142 860

PERCENT 2.3 29.3 51.9 16.5

*Reference 5

22
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(S) TABLE 11

F/RF-4, IMMEDIATE CREWMEMBER STATUS VERSUS
KILL SEVERITY FOR SAM, MIG KILLS (U)*

"K" "A" . B" "UOO TOMAL PERTFU

Resc•ed 6 1C 12 2 30 21.1

Captured 49 33 2 5 89 62.7

Missing 9 9 2 3 23 16.2

Killed 0 0 0 0 0 0.0

TOTAL 64 52 16 10 142

PEFUNT 45.1 36.6 11.3 7.0

•Referetice Tables A-6 & A-12
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(S) 4. F-105

(S) Three hundred and thirty-two USAF F-l05 aircraft were

"shot down" in Southeast Asia. A breakdown of these losses by year,
country and threat class is given in Table A-15. A tabulation of

combat sorties flown is given in Table A-16. The F-l05 experienced

an overall loss rate of 2.078 aircraft per 1,000 combat sorties flown.

This varied from a high of 3.281 in North Vietnam to a low of 0.330
in South Vietnam (Figure 3, Tables A-15, A-16 and A-17). The overall
probability of crewmember survival in the F-105 given a loss was 65%.

This ranged from a high of 100% in South Vietnam to a low of 56.9% in

Laos (Table 13). The probability of crewmember survival increased

directly with the distance the aircraft could be flown after being hit.

For "K" kills, 52.9% of the crewmnembers survived, for "A" kills 67.6%

of the crewmembers survived, and for "B" kills, the crewmember survival

rate was 94% (Table A-18). Contrary to the experience of the F/RF-4,

no significant difference in crewmember survival was noted in F-105

losses due to SAM's and MIG's (Table 14). Crewmember survival rates

did not appear to vary according to gun caliber in the ground fire

threat class, but were higher (67.2%) than those noted for losses due

to SAM's (51.2%) and MIG's (63.0%) (Tables 15, A-19 and A-20). Where

kill severity could be determined, only 31.9% of the F-105 losses were

"K" kills (Table 16). This may account for the numerous "war stories"

about the amount of damage an F-l05 could sustain 3nd keep flying.

The truth of the matter is although the F-105 may not "die" as rapidly

as other aircraft when hit, it does "die" more frequently per combat
sortie flown (Figure 3). In •ddition, documented instances of heavily

damaged F-105's safely returning to base are rare. Roughly, one out of

every Four F-105's hit in combat will crash, and the remaining three

usually sustain only minor damage (Ref. 1). It was, however, this

capacity to "die slowly" that contributed to the high crewmember

survival rate noted for the F-105. Where the reason for the crash

could be determined for F-105's downed by ground fire, over 79% of

the losses could be attributed to three causes, fire/explosion (44.2%),

flight control damage (18.4%) and engine damage/fire (16.8%) (Table 17).
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(C) TABLE 13

IMMEDIATE STATUS OF DOWNED F-105 AIRCREW MEMBERS BY COUNTRY (U)*

NORTh SOUTH

LAME VIE~TNiAM VIJ'nAM TOTrAL PERCENT

Rescuied 2 97 1 126 34.7

Captured 1 109 0 110 30.3

Missing 14 87 0 101 27.8

Killed 8 18 0 26 7.2

TOMAL 51 311 1 363

PERCENT 14.0 85.7 0.3

*Reference 5
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(S) TABLE 14

F-105, IMMEDIATE CREWMEMBER STATUS VERSUS
KILL SEVERITY FOR SAM, MIG KILLS (U)

"K" "A" "B" UKW YrAL PERCENT

-I ......- --- ' ~ -

Rescued 4 2 6 0 12 17.1

Captured 9 18 0 0 27 38.6

Missing 9 16 0 0 25 35.7

Killed 1 4 1 0 6 8.6

TOTAL 23 40 7 0 70

P •.JT 32.9 57.1 10.0 0.0

SCE
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(S) TABLE 15

F-105, THREAT CLASS VERSUS IMMEDIATE CREWMEMBER STATUS (U)"

RESCUED CAPTURED MSSING KILLED w AL PEIcmT

SA/AW 21 7 6 5 39 10.7

F25 13 23 9 70 19.3

AAA 68 63 47 6 184 50.7

SAM 8 14 17 4 43 11.8

MIG 4 13 8 2 27 7.4

TOTAL 126 110 101 26 363

PE 34.7 30.3 27.8 7.2

*Reference Tables A-19, A-20

29

SECRET



SECRET
AFFDL-TR-77-115

(S) TABLE 16

F-105, THREAT CLASS VERSUS KILL SEVERITY (U)

"K" "A'• "B" UNNG TOTALPECN

1AW 10 20 7 2 39 ii.'/

UE 18 26 5 25 74 22.3

AAA 46 80 30 10 166 50.0

SAM 10 20 2 0 32 9.6

MIG 10 8 3 0 21 6.3

TOTAL 94 154 47 37 332

PERCEIT 28.3 46.4 14.2 11.1
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(S) 5. F-100

(S) One hundred and ninety-one USAF F-1O0 aircraft were "shot

down" in Southeast Asia. A breakdown of these losses by year and

country as well as a tabulation of combat sorties flown is given in

Table A-2'ý. No F-lOO's were lost to SAM's or MIG'r. This is not

surprising since only slightly over 1% of the F-lO0 sorties were flown

in North \ietnam and none were flown there after 1968, which was prior

to the coordinated air defense tactics noted in the 1971-1973 time frame.

The F-1OO experienced an overall loss rate of 0,530 aircraft per 1,000

combat sorties flown. This varied from a high of 4.344 in North Vietnam

to a low of 0.447 in South Vietnam (Figure 4, Table A-22). The overall

probability of crewmember survival in the F-1O0 given a loss was 63.1%.

This ranged from a high of 66.7% in Cambodia to a low of 56.7% in Laos

(Table 18). Due to the high percentage of unspecified caliber weapons,

no conclusions could reasonably be drawn as to crewmember survival as
a function of threat (Table A-23). Where kill severity could be

determined, 57.9% of the F-100 losses were "K" kills, 29.6% were

"A" kills and 12.5% were "B" kills (Tables 19, A-24). Where the rea!,on

for crash could be aetermined for F-lOO's, 30.3% were lost due to

fire/explosion, 23.2% due to engine damage/fire and 10.3% due to flight

control damage (Tables 20, A-25).

(S) 6. OV-IOA

(S) Forty-five USAF OV-10A aircraft were "shot down" ir,

Southeast Asia. A breakdown of these losses by year, country, and

threat class, as well as a tabulation of combat sorties flown i!, given

in Table A-26. The OV-1OA experienced an overall loss rate of 0.364

aircraft per 1,000 combat sorties flown, This varied from a high of

0.494 in Laos to a low of 0.290 in South Vietnam. (Figure 5 and

Table A-27 show loss rates due to ground fire only..) The overall

probability of crewmember survival in the OV-1OA given a loss was

42.6%. This ranged from a high of 63.6% in Laos to a low of 25% in

South Vietnam (Table 21). Where the reason for crash could be

determined for OV-IOA's downed by ground fire, 24-40% were lost due to
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10

4 N - North Vietnam
L Laos
C - CambodiaI 8 - \S - South Vietnam

1\ - Total

0

)4:

L~L

0.

1964 1965 1966 1967 1968 1969 1970 1971

YEAR

AI

(C) Figure 4. F-100 Cumulative Loss Rates per 1,000 Combat Sorties by Year
and Country (U)*

*Reference Table A-22,
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(C) TABLE 18

IMMEDIATE STATUS OF DOWNED F-100 AIRCREW MEMBERS BY COUNTRY (U)*

t/1 _-, m .. . -- " - - ._

NORM SCX7TH
CAMBOD7A LAOS VIETNAM VIETNAM TOTAL PER=

Rescued 4 17 7 91 119 60.1,

Captured 0 0 5 1 6 3.0

Missing 1 7 5 3 16 8.1

Killed 1 6 3 47 57 28.8

DJEL 6 30 20 142 198

S._ _ - -. ... _- -i

PEPXMNT 3.0 15.2 10.1 71.7

*Reference 5
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(S) TABLE 19

F-100, THREAT CLASS VERSUS KILL SEVERITY (U)*

"K" A "B" 1 IB11 WNCWN ITOL PERCENT

SA/AW 30 19 9 9 67 35.1

UcX 48 16 7 21 92 48.2

AA 10 10 3 9 32 16.7

IAL 88 45 19 39 191

PERCENT 46.1 23.6 9.9 20.4

*Reference Table A-24
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L - Laos

•% ~C - C~ambodi am

0.8

w'j 0.6
CLL

S0.4 • CLAJ

0.

1968 1969 1970 1971 1972 1973

YEAR

(C) Figure 5. OV-1OA Cumulative Loss Rates per 1,000 Combat Sorties by Year
and Country (Ground Fire Only) (U)*

*Reference Table A-27.
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(C) TABLE 21

IMMEDIATE STATUS OF DOWNED OV-1OA AIRCREW MEMBERS BY COUNTRY (U)*

CAMBMIA LAO VImItM TOTAL PEltCW

Rescued 13 8 25 41.0

Captured 0 1 0 1 1.6

Missing 1 0 8 9 14.8

Killed 2 8 16 26 42.6

TOM 7 22 32 61

PERENT 11.5 36.1 2-2.4

* Reference 5
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flight control damage, 20% due to engine damage/fire, 12-28% due to crew

incapacitation and 12% due to fire/explosion. The reason for varying

percentages is found in those cases where the specific reason for crash

could not be ascertained, but the aircraft behavior after being hit

indicated either control system damage and/or crewmember incapacitation.

These are shown in Table 22 as "crew/conLrol". Therefore, if all
"crew/control" losses were actually only flight control damage, the

flight control figure would be 40%. If none were flight control

damage and all were actually crewmember incapacitation, flight controls

would reflect 24% and crew 28%. However, the percentages attributable

to the causes shown do lie in the range indicated. It should be pointed

out that the OV-IOA was designed to survive-in a 7.62nm environment.

Approximately half of the known reasons for crash involved reported AAA

threats, a severe mismatch between weapon and aircraft (Table A-28).

Fully 66.7% of the flight control losses, all of the engine fire losses

and 66.7% of the fire/explosion losses were due to the high explosive

AAA threat. These figures reflect the loss experience of USAF OV-1OA

aircraft only. An analysis of Air Force, Navy, and Marine Corps OV-IOA

combat damages and losses from July 1968, when the aircraft was first

deployed to Southeast Asia, through June 1971 is availabie in Reference 8.

(S) 7. A-1

(S) One hundred and forty-seven USAF A-1 aircraft were
"shot down" in Southeast Asia. A breakdown of these losses by year,

country, and threat class as well as a tabulation of combat sorties

flown is given in Table A-29. The A-1 experienced an overall loss rate

of 1.6 aircraft per 1,000 combat sorties flown. This varied from a high

of 6.596 in North Vietnam to a low of 1.326 in South Vietnam. (Figure 6

and Table A-J0 show loss rates due to ground fire only.) The overall

probability of crewmember survival in the A-1 given a loss was 52.9%.

This ranged from a high of 57.9% in North Vietnam to a low of 50% in

South Vietnam (Table 23). All but five of the A-1 losses were caused

by ground fire (Table 24). Where the reason for crash could be determined

for A-l'sdowned by ground fire, 39.8% were lost due to engine damage/fire,

21.7% due to fire/explosion and 8.4% due to flight control damage (Table 24).
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(C) TABLE 23

IMMEDIATE STATUS OF DOWNED A-i AIRCREW MEMBERS BY COUNTRY (U)*

I Im VILIM~M VIEIMAM %VL Fk'EZRW

- . i i _lb•i ,ii -• - --

Rlescued 50 9 22 81 51.6

Captured 0 2 0 2 1.3

missing 16 6 0 22 14.C

Killed 28 2 22 52 33.1

2TOAL 94 19 44 157

= -- i iiii --- -

PEREI%1T 59.9 12.1 28.0

*Reference 5
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(S) 8. 0_1

(S) Ninety-three USAF 0-1 aircraft were "shot down" in

Southeast Asia. A breakdown of these losses by year and country as

well as a tabulation of combat sorties flown i g~ven in Table A-31.

The 0-I experienced an overall loss rate of 0.192 aircraft per 1,000

combat sorties flown. This varied from a high of 0.586 in North Vietnam

to a low of 0.179 in South Vietnam. (Figure 7 and Table A-32 show loss

rates due to ground fire only). All but 12 of the O-l's lost were

downed in South Vietnran and all but one were downed by ground fire. The

overall probability nf crewmember survival in the 0-1 given a loss was
47.3%. This ranged from a high of 1,0% in Cambodia to a low of 0% in

North Vietnam (Table 25). Where the reason for crash could be determined

for O-l's downed by ground fire, 54.9% were lost due to engine damage/

fire, 11.8% due to crew incapacitation and 5.9% due to fire/explosion

(Table 26).

(S) 9. 0-2

(S) Seventy-two USAF 0-2 aircraft were "shot down" in

Southeast Asia, A breakdown of these losses by year, country, and threat

class as well a. a tabulation of combat sorties flown is given in

Table A-33. The 0.2 experienced an overall loss rate of 0.256 aircraft

per 1,000 coi.bat sorties flown. This varied from a high of 0.471 in

North Vietnam to a low of 0.220 in South Vienam (Figure 8 and Table A-34

show loss rates due to ground fire only.) Over 94% of the 0-2's were

lost to ground fire and almost 64% were downed in South Vietnam, where

the 0-2 flew over 14% of its combat sorties. The overall probability of

crewmember survival in the 0-2 given a loss was 30.5%. This ranged from

a high of 40% in Lao5 ard North Vietnam to a low of 25.4% in

South Vietnam (Table 27). Where the reason for crash could be determined

for 0-2's downed by ground fire, over 35% were lost due to crew

incapacitation, 23.5% due to engine damage and 14.7% due to flight

control damage (Table 28).
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N - North Vietnam' ~L - L~aos
C - Cambodia

0.7 S - South Vietnam

0.9
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0.1

0- , , , I..
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(C) Figure 7. 0-1 Cumulative Loss Rates per 1,000 Combat Sorties by Year
and Country (Ground Fire Only) (U)*

*Peference Table A-32.
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(C) TABLE 25

IMMEDIATE STATUS OF DOWNED 0-1 AIRCREW MEMBERS BY COUNTRY (U)*

WH SOUrH
CAtBWIA I" VIE'AM WEB TNYAL PERMT

III I I - - -

Rescued 1 2 0 50 53 47.3

Captured 0 0 0 0 0 0. C

Missing 0 5 2 8 15 1?.4

Killed 0 4 0 40 44 39.3

TOTAL 1 11 2 98 112

PERCYTNT 0.9 9.8 1.8 87.5i! .L -J--- -

e 5
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N - North Vietnam
L - Laos
C - Cambodia

0.5 N S - South Vietnam
wN

0.4

L

0.2 S

1967 1968 1969 1970 1971 1972 1973

YEAR

(C) Figure 8. 0-2 Cumulative Loss Rates per 1 0OQ Combat Sorties by Year
and Country (Ground Fire Only) ~)

j "Reference Table A-34.
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(C) TABLE 27

IMMEDIATE STATUS OF DOWNED 0-2 AIRCREW MEMBERS BY COUNTRY (U)*

NORni SwLmi

CAMBOCIA LAW VLETNAM VIETNAM TWrAL PERCM]

Pescued 2 10 2 15 29 30.5

Captured 0 0 0 0 0 0.0

Missing 1 8 0 13 20 21.1

Killed 3 7 3 33 46 48.4

EI JTA C 25 5 59 95

PERCE3%= 6.3 26.3 5.3 62.3.

*Reference 5
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(S) 10. A-37

(S) Although only 14 USAF A-37 aircraft were "shot down" in

"Southeast Asia, it did fly over 68,000 combat sorties and was one of

the few aircraft which incorporated fuel system protection as a vulner-

ability reduction feature. For these reasons, it is included in this

report. A breakdown of A-37 losses by year and country as well as a

tabulation of combat sorties flown is given in Table A-35. The A-37

experienced an overall loss rate of 0.204 aircraft per 1,000 combat

sorties flown. The A-37 was used primarily in South Vietnam where

only 0.184 aircraft were lost per 1,000 combat sorties. In Laos, the

loss rate was 0.274 aircraft per 1,000 combat sorties (Figure 9 and

Table A-36). All A-37's lost were downed by ground fire, primarily in

the small arms/automatic weapons threat class (Table 29). The overall

probability of crewmember survival in the A-37 given a loss was 21.4%.

This ranged frcm a high of 22.2% in South Vietnam to a low of 20.0%

in Cambodia (Table 30). Where the reason for crash could be determined

for A-37's, 70% were lost due to either crew incapacitation and/or

flight control damage (Table 29).

(U) 11. B-5ý

(U) A complete and detailed analysis of all B-52 combat

damage and loss incidents is available in Reference 9. Only a table

showing the reasons for crash is included in this report (Table 31).

The numbers included in this table are not mutually exclusive. In

many cases, more than one lethal event (reason for crash) was observed

in a single B-52 loss. These lethal events, although possibly caused

by the same SAM, were independent in their capability to destroy the

aircraft. Since comparisons of the B-52 with other aircraft are unsound

and unjustified due to differences in mission, operational parameters,

threat encountered, and aircraft configuration, no other B-52 data are

included herein.
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(C) Figure 9. A-37 Cunulat v Loss Rates per 1,000 Combat Sorties by (earand country 14I

*Reference Table A-36.
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(C) TABLE 30

IMMEDIATE STATUS OF DOWNED A-37 AIRCREW MEMBERS BY COUNTRY (U)*

CAMB•IA V71lNAM TOAL PEAM2TV

Rescued 1 2 3 21.4

Captured 0 0 0 0.0

W.ssing 0 2 2 14.3

Killed 4 5 9 64.3

TOTAL 5 9 14

PEW.F4= 35.7 64.3

*Reference 5
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(S) TABLE 31

B-52, REASONS FOR CRASH (U)*

SREASON FOR CRASH NUMER OF INCIDE&,TS

Fuel Fire 7

Flight Controls 5

Hydraulic Fire 3

Fuel Ieak 2

Electric Power 2

Engine Failure 2

Pilot (s) Hit I

Engine Fire 1

Electric Lines i

PneumatiQ Duct I

*Reference 9
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(S) 12. AC-130

(S) A detailed analysis of AC-130 combat damage arnd loss

incidents through 1 April 1972 is available in Reference 10. This

reference covers four of the six AC-130's that were lost in Southeast

Asia combat. Only the reason for cr3sh for these four aircraft plus

the two that were lost after 1 April 1972 is included her-ein. There

are many unique aspects of the mission dnd configuration of the AC-130

which discourage superficial comparisons with other dircraft. This

brief overview of AC-130 losses is included only because of the

vulnerability reduction features incorporated in this aircraft. Two of

the AC-130's lost suffered massive catastrophic destruction from SAM

detonations. One was lost due to a sustained fire when an on-board

box of flares was ignited. One AC-130 was lost due to a statistically

improbable combination of nonlethal damages. Hydraulic damage, coupled

with some electrical system damage, resulted in the loss of the aircraft

upon landing. Neither damage alone should have caused the loss, but the

combination proved lethal. A fifth AC-130 weas lost when a sustained
fire in an avionics pod maintained combustion of fuel leaking from a

damaged tank in close proximity to the pod. The sixth AC-130 was lost

when it exploded 'Len minutes after being hit by AAA fire. This aircraft

had a sustained fire in the wing/engine nacelle area.
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(S) SECTION IV

GENERAL COMPARISONS OF USAF LOSS EXPERIENCE

(C) 1. COMPARATIVE AIRCPAFT LOSS RATES

(C) Loss rates for the first nine aircraft discussed in

* Section III are provided in Table 32. They are expressed in losses per

* ; 1,000 combat sorties, by country., 4nd are in rank order. The overall

loss rate for a given aircraft, and hence its relative ranking, does not

necessarily correlate with the rate experienced in any given country,

since the overall rate is weighted by the number of sorties flown in

any given country. For example, the F-105 overall ;oss rate was the

highest (2.078) of all the aircraft discussed, yet Doth the F-lO0 and

A-l refected higher loss rates in North Vietnam, South Vietnam and Laos.

Since the F-105 flew iver 53% of its combat sorties in North Vietnam

and over 44% ini Laos (Table A-16), loss rates in these countries had a

strong influence on the overa' I loss rate. The F-lO0, however, flew

over 87% O r its combat sortieý. !n South Vietnam (Table A-21), resulting

in an overall loss rate very similar to that .experienced in South Vietnam.

* The A-I fiew over 64% of its combat sorties in Laos and over 32% in

South Vietnain (Table A-29), resulting in an overall loss rate similar to

that experienced in these countries. One could jump to the conclusion

that relative loss rates in a given country could ce a crude measure

of the relative vulnerability of these aircraft with respect to the

threat spectrum encountered, or come to even less justified conclusions

about number of cwigines, crewmembers, etc. This would generally be

misleading since numerous parameters come into play that could severely

alter the conclusions that might be derived from this apparertly sound

statistical data base. For example, a F-105 on a bombing sortie over

North Vietnam has a higher probability of being hit by ground fire than

an F-4 on a MIGCAP sortie, due to the fact that the F-l05 is more likely

to be engaged by the ground defenses. To properly compare two aircraft

from the perspective of relative vulnerability, many parameters must be

equalized. An attempt to do tnis very thing is included in Section V.

The numbers in Table 32 reflect relative loss rates and nothing more.
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(S) 2. COMPARATIVE CREWMEMBER SURVIVAL RATES

(S) Crewmember survival rates, given a downed aircraft, for

the first nine aircraft discussed in Section III are provided in Table 33.

They are displayed by country and are in rank order, with the overall

average of all USAF crewmembers included. It is stressed that the

survival rate implies probability of crewmember survival given the loss

oF the aircraft. These figures can be assumed to be minimum values
since they reflect the percentage of aircrew members known to be alive

(rescued or captured) after the lethal event. It cannot be ascertained,

at this time, how many of the crewmembers listed as missing survived the

dowring of the aircraft, hence the use of the term "minimum" survival

rate. It can be seen that there is more consistency in the crewmember

survival rates than was noted in the relative aircraft loss rates. The

high crewmember survival rate in the F-lOS can be attributed, at least

in part, to the relative kill severity noted in F-l05 losses (Table 16).
The extremely low crewmember survival rates noted in the A-37 and

OV-lOA are due in no small way to the relative exposure of the aircrew

due to aircraft configuration. In the case of the OV-lOA, the relative

presented area of the aircrew with respect to the anticipated hit
direction is quite large. The number of hits on the aircrew compartment

was proportional to its presented area (as anticipated in theory),

thereby causing what appeared to be a much higher fatality rate for the

OV-1OA than other aircraft (Ref. 8). In actuality, given the design

scenario for the OV-IOA, the crewmember survival rate given an aircraft

loss is consistent with the aircraft configuration. A word of caution

is in order here. The crewiember survival rate is determined by three

factors: (1) probability of surviving the initial munitions impact on

the aircraft, (2) probability of successfully egressing from the aircraft
and (3) probability of surviving the parachute descent. The rankings

shown in Table 33 are a combination of these contributing factors. One

aircraft, the F/RF-4, demonstrated a unique characteristic in crewmember

survival. While other aircraft reflect similar or lower probabilities

of crewmember survival for SAM and MIG kills, as compared to those frcin

ground fire, the F/RF-4 experienced a 83.8% crewmember survival rate
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(C) TABLE 33

OVERALL CREWMEMBER SURVIVAL RATES BY COUNTRY
(RANKED BY AIRCRAFT MODEL) (U)*

CAMBOIA LAW~ NOWHl VIEM ScvrH 1VI~flW4 OERALL

AIARMW % AIRCRAFT d~A~RF % AIRKMJiT %

WDEL SURVIVAL M LEL SURVIVAL M=L SURVIVAL HO!L SURVIVAL bU1= SJ•VIVAL

RF-4C - 100.0 RF'-C - 63.6 F-105 - 66.2 F-105 - 100.0 F-105 - 65.0

0-1 - 100.0 OV-10R - 63.6 F-4 - 65.7 F-100 - 64.8 F-100 - 63.1

F-100 - 66.7 F-105 - 56.9 AVERG - 60.8 F-4 - 60.7 F-4 - 60.5

OV-10N - 57.1 F-100 - 56.7 F-100 - 60.0 0-1 - 51.0 RF-4C - 56.9

AVERAGE - 51.3 A-I - 5?.2 A-I - 57.9 A-I - 50.0 A-i - 52.9

F-4 - 37.5 F-4 - 52.9 r-4C - 56.6 AVERAGE - 42.1 AVERAGE - 50.5

0-2 - 33.3 AVERAE - 46.4 0-2 - 40.0 RF-4C - 35.0 0-1 - 47.3

A-37 - 20.0 0-2 - 40.0 0-1 - 0.0 0-2 - 25.4 OV-1OA - 4Q.6

0-1 - 18.2 OV-10A - 25.0 0-2 - 30.5

A-37 - 22.2 A-37 - 21.4

-Zero (0) cremmmber survival rates are only incltc-d if an aircraft was lost in the country and none
of the crewmenbers survived.
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when downed by SAM's or MIG's (Table 11). This is due primarily to

aircraft configuration. In a "typical" SAM kill, the weapon usnally

detonates below the aircraft, the crew being shielded from the terminal

effects of the missile fragments. In a "typical" MIG missile kill, the

missile impacts in the engine exhaust area, once again remote from the

shielded crew. In a "typical" MIG cannon kill, the projectiles usually

impact the mid-fuselage or wing root areas, again no direct inimediate

threat to the crew. Coupled with a highly effective ejection system,

a high percentage of crewmembers survived these "ideal" encounter

conditions.

(C) 3. AIRCRAFT LOSS RATE VS CPEWMEMBER SURVIVAL RATE

(C) The probability of a crewmember surviving a 100 combat

mission tour is determined by two factors: (1) the probability of

being shot down and (2) the probability of surviving if shot down. The

probability of a crewmember surviving a 100 combat mission tour in

Southeast Asia is presented in Table 34. The data in Table 34 are

taken from Tables 32 and 33. It zan be seen that the most favorable

crewmember survival rate for a lO0 combat mission tour in Southeast Asia

was experienced in the 0-1 in South Vietnam. It can also be seen that

even though the F-105 showed the Lest overall crewmember survival rate

given a loss, the higher aircraft loss rate made the F-105 one of the

least desirable aircraft to fly from the crewmernber survival perspective.
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(S) SECTION V

SPECIFIC COMPARISONS OF USAF LOSS .,,PERIENCE

(C) 1. F-4 VS F-105

(C) In order to have a basis for comparing two aircraft,

it is necessary to equalize as many parameters as possible. One way

4 to equalize the threat spectrum is to compare two aircraft flying in

the same target countries. Since the threat spectrum in some of the

countries did vary in time, comparisons must also be made for the same

time frame. Also, since the use of SAM's and MIG's was not consistent,

the comparison should be made for losses due to ground fire only. In

addition, both aircraft should have flown a sufficient number of sorties

during the time frame to justify comparisons of statistical rates.

Cumulative loss rates (per 1,000 combat sorties flown) due to ground

fire is shown in Figure 10 for the F-4 and F-105 in both North Vietnam

and Laos. There are still many differences to be equalized, since

hit probabilities differ with the operational parameters of the missions

flown. Even comparing loss rates to ground fire in North Vietnam for

the same time period on Armed Recon Sorties only (Figure 11), does not

demonstra,.e consistency since there are still differences which may

vary the statistics. If we compare the F-4 and F-105 under all of the

above constraints and in addition, look at strike sorties only and count

only those aircraft lost on strike sorties, a relatively reasonable

comparison may be made. Such factors as threat encountered, delivery

altitude, delivery airspeed, and engagement conditions for fixed targets

are now very similar. The comparative loss rates under these conditions

for strike missions in North Vietnam is shown in Figure 11. Some may

still argue that the F-105 was sent against more heavily defended fixed

targets in North Vietnam than the F-4, resulting in the higher loss rates.

To counter this argument without agreeing or disagreeing, the loss rates

are compared on strike missions in both northern and southern Laos

(Figure 12). We now have two aircraft in identical roles (similar

engagement scenario), flying in the same country at the same time

(highly similar threat spectrum encountered), implying similar
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(1) F-lOS Strike Sorties
(2) F-4 Strike Sorties
3(3) F-105 Armed Recon Sorties

6I (4) F-4 Armed Pecon Sortiesu• 6
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1965 196t, 1967 1968

YEAR

(C) Figure 11. F-4 vs F-lOS, Cumulative Loss Rates per 1,000 Strike or
Armed Reconnaissance Sorties in North Vietnam (Ground
Fire Only) (U)*

*Reference Tables A-37, A-38, A-.V) and A-4n
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0.9

(1) F-105 Southern Laos
(2) F-105 Northern Laos
(3) F-4 Southern Laos/

0.8 (4) F-4 Northern Laos

0.7

[ ~0.6w

(2)

0.5 . (3)
w

0.4

0.3.

ii 0.2,

Ir (4)

0-

1966 1967 1968 1969 1970

YEAR

(0) Figure 12. F-4 vý, F-105, Cumulative Losý Rates per 1,000 Strike Sorties
in Laos (Ground Fire On ly)(U)*

*Reference Tables A-41 and A-42,
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probabilities of being hit per sortie, and flying a sufficient number

of sorties to support a statistical comparison. The results indicate

higher overall cumulative loss rates for the F-105 (Figure 12), as well

as higher loss rates on a yearly basis for the F-105 (Table A-41) as

compared witn the F-4 (Table A-42). While different methods of

comparison all reach the conclusion that the F-4 is the less vulnerable

aircraft, the magnitude of the difference does change as the comparison

is refined.

(C) 2. F-4 VS F-1O0

(C) If we follow the same line of reasoning used in the previous

section, and compare the gross loss rates of the F-4 and F-100 due to

ground fire in North Vietnam and Laos, it tends to label the F-lO0 as a

much more vulnerable aircraft (Figure 13).* A strikingly different

picture emerges when the two aircraft are compared in the close air

support role in South Vietnam (Figure 14). Once again, other possible

parameters enter the picture. The dissimilarity in the sizes of the
two aircraft does have a bearing on the relative hit probabilities, the

F-4 being a much larger aircraft. Irn the cases of both the F-4 and of

the F-1O0, each aircraft reflected the lower loss rate in the capacity in

which it was most often used. The F.-lO0, used predominantly in a close

air support scenario, fared much better in this aree while the F-4 did

better in a strike mission scenario.

*(Note: Since we are considering only those years in which both
aircraft flew a sufficient number of sorties to warrant comparison,
the relative experience in Laos was considered only for the 1966-1971
time frame. This date is not readily available in Tables A-13 and
A-22 but it can be extracted from them.)
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(1) 7-100 North Vietnam
(2) F-4 North Vietnam(3) F-100 Laos

0

(4 F- Laos

7

, 4

6

Ui

5

w

0

L4

Uj

0..
(n2

(3)

II I I

1965 1966 1967 1968 1969 1970 1971

YEAR

(C) Figure 13, F-4 vs F-1O0, Cumulative Loss Rates Per 1,000 Combat Sorties
in North Vietnam and Laos (Ground Firc O.ly) (U)*

*Reference Tables A-13 and A-22.
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(S) 3. ONE VS TWO ENGINES

(S) Recently, a great deal of controversy has arisen about the

advantage or disadvantage of one engine versus two engines in jet fighter

aircraft. To address this question from the perspective of combat

vulnerability only based on our combat data, the F-4, F-lOg and F-105

were compared. In order to eliminate the effect of all parameters other

than the number of engines, the aircraft were compared in similar

circumstances, as in Sections V-1 and V-2, with the same ground rules

as to number of sorties flown, etc. In this case, only losses due to

known engine damage or engine fire are considered. The F-lO0 demonstrated

the most consistency, reflecting an engine damage/fire loss rate of 0.09

aircraft per 1,000 close air support sorties in South Vietnam (23 known

losses to engine damage/fire in 255,349 sorties) as well as an engine

damage/fire loss rate of 0.09 aircraft per 1,000 strike sorties in Laos

(2 losses in 21,832 sorties). The F-4 matched the F-100 In the close

air support role in South Vietnam with an engine damage/fire loss rate

of 0.09 aircraft per 1,000 close air support sorties (4 losses in

42,320 sorties). In Laos, both the F-4 and F-105 experienced a rate

of 0.04 known losses to engine damage/fire per 1,000 sorties while flying

similar ro'es. At first glance, it would appear that the number of

engines has no effect on the loss rate due to engine damage/fire. All

factors here thus far appear to be the same, including the reliability

of the data sources. For example, since a significant number of losses

were noted in which the reason for crash could not be determined, the

error bands on the rates should be similar since the reporting sources

were the same. Therefore, although the magnitude of the rates may be

questionable, similar rates would tend to indicate similar experience.

In North Vietnam, the F-105 experienced an engine damage/fire loss rate

of 0.34 aircraft per l,OCO combat sorties (25 losses in 72.285 sorties),

while the F-4's were lost at the rate of 0.12 aircraft per 1,000 combat

sorties (8 per 68,455 sorties). It appears that the effect of one er

two engines from a vulnerability perspective is configuration dependent,

since the close proximity of the engines on the F-4 tends to make it

respond in a manner similar to a single engine aircraft when hit, at

least at the lower altitudes at which the hits occur in South Vietnam.
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Even though the F-105 seems more vulnerable to engine damage than

the F-4 in the AAA environment of North Vietnam, the apparent differences

do not support the argument that twin-engine aircraft are less vulnerable.
' However, in the case of the F-4 the aircraft configuration has a large

impact on this concept. The single versus twin-engine argument holds
only when the engines are separated to the extent that one hit cannot
damage both engines and the aircraft must be able to recover from the
weapon delivery mode on one engine. This is because aircraft usually
sustain hits in the delivery mode (Refs. 1, 8, and 10) and recovery

would be critical usually only when delivering air-to-ground weapons.
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(S) SECTION VI

EFFECTIVENESS OF VULNERABILITY REDUCTION
MODIFICATIONS

(S) The four main reasons for crash observed in the nine aircraft

covered in Section III are given in Table 35 as percentages of known

reasons for crash. For the three aircraft having fuel system modifi-

cations (A-37, OV-IOA, and certain F/RF-4's), losses due to fire/

explosion are considerably less frequent than other JP. fueled aircraft.

From a statistical perspective, it appears that explosion suppressive

and fire retardant foam does reduce the vulnerability significantly.

While this does not in itself constitute proof, there are virtually no

documented cases of unmodified aircraft safely returning to base after

sustaining a direct hit on a fuel tank other than drop tanks (Ref. 2).

There are numerous cases, however, of OV-lOA's (Ref. 8) and AC-130

gunships (Ref. 10) safely returning to base after sustaining direct hits

on fuel tanks. Unfortunately, no definitive post-modification data on

F-4 damages was collected. However, the evidence presented above should

prove the effectiveness of fuel system vulnerability reduction technology.
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(S) TABLE 35

SELECTED COMPARISONS OF REASON FOR CRASH (GROUND FIRE ONLY) (U)*

I(Xo flAS(1 FOR CRASH (%)

LOSS OF IsSS OF EGINE FIRE/

CxTrFoL** PROPUL5ICN FIRE ETpIOSIO

JET Pa AIS21AFT

A-37 20.0-40.0 0.0 10.0 10.0

Modified F/RF-4*** 20.0-30.0 30.0 10.0 10.0

OV-10 24.0-40.0 12.0 8.0 12.0

F-100 10.3 14.8 8.4 30.3

Unmodified F/RF-4 12.9-13.3 10.4 12.3 39.3

F-105 18.4 11.6 5.3 44.2

PISTCN _.PGWLMRED AIRCRAFT

0-1 2.0 49.0 5.9 5.9

0-2 14.7 23.5 0.0 8.8

A-I 8.4 28.9 10.8 21.7

-

*NOWE.: Figures given are percentages of known reasons for crash,
for the aircraft indicated, attributable to the reasons given.

"**NOUM: The second %-figure under "LCSS OF CONTROL" includes kills
recorded as "Crew/Control."

***NOTE: Modified F/RF-4 aircraft contain fuel tank protection.
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(S) SECTION VII

CONCLUSIONS

(U) The conclusions reached in this report are combined here with

those found in previous analyses. For those conclusions which are

supported by data in this report, the appropriate section will be

referenced. For those conclusions reached completely or in part in

other analyses, the appropriate report is referenced.

(C) In the entire Southpast Asia conflict, 1,676 fixed-wing USAF

aircraft were lost due to combat action at a total replacement cost of

over 2.3 billion dollars (Ref. Section 11-!).

(U) The F/RF-4, F-105, and F-100 i•ccounted for over 59% of the

losses and over 74% of the total replacement cost (Ref. Section 11-1).

(U) Of the 29 different models of aircraft lost, only 7 models

(F/RF-4, F-lOS, F-lO0, A-l, 0-1, 0-2, and OV-1OA) accounted for over

83% of the losses (Ref. Section 11-1).

(U) Approximately 90% of the time an aircraft is hit by enemy

ground fire, the aircraft is engaged with its target (Refs. 1, 8, 9,

and 10).

(C) Statistically speaking, if an aircraft is hit, only one gun

round or' missile is involved (Refs. 8, 9, and 10).

(U) For the purpose of vulnerability assessment, the anticipated

hit direction should be biased by the anticipated engagement scenario

(Refs. 8 and 10).

(C) Of the 2,752 USAF aircrew members downed in Southeast Asia,

50.5% were known to have survived but only 39.2% were rescued

(Ref. Section 11-2).

74

CONFIDENTIAL



SECRET
AFFDL-TR-77-115

(C) The %,rewmember survival rate given a downed aircraft was 60.8%

in North Vietnam, 51.3% in Cambodia, 46.4% in Laos and 42.1% in
South Vietnam (Ref. Section 11-2).

(C) With few exceptions, crewmembers downed and known to be alive

were rescued in Cambodia, Laos, and South Vietnam (Ref. Section 11-2).

(C) Although 60.8% of the crewmembers downed in North Vietnam

survived, only 52.9% of the survivors were rescued (Ref. Section 11-2).

(S) Crewmember survival was highest in the F-lOS (65%), F-lO0 (63.1%)

and F-4 (60.5%), but lowest in the 0-2 (30.5%) and A-37 (21.4%). One

major exception was noted in the F/RF-4's downed by SAM's or MIG's,

where almost 84% survived the encounter (Raf. Sections 111-3 and IV-2).

(C) Loss rates appeared to vary with threat spectrum, the highest

being in North ViEtram, next highest in Laos, and lowest in Cambodia
and South Vietnam (Ref. Sections iII ard IV-l).

(C) The highest loss rates in NGrth Vietnam and Laos were experienced

by the A-l, F-lO, and F-l05 (Ref. Section IV-l).

(C) In South Vietnam, only the A-l experienced a significantly

higher loss rate than other aircraft (Ref. Section JV-l).

(C) The probability of an aircrew member surviving an encounter

tended to increase with the distance the aircraft could fly after being

hit. The only major exception was the F/RF-4, which showed extremely

high crewmember survival rates for SAM and MIG encounters in which the

aircraft was rapidly downed (Ref. 1 and Section III).

(C) In North Vietnam and Laos, the F-105 suffered almost twice the

loss rate to ground fire as the F-4 (Ref. Section V-l).
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(C) The probability of a crewmember surviving a 100 combat mission

tour was highest in the 0-1 and A-37, lowest in the F-l05 and A-i

"(Ref. Section IV-3).

(C) Considering strike missions only, the F-)05 loss rate in North

Vietnam to ground fire was almost three times as high as the F-4. In

Southern Laos, it was twice as high and in Northern Laos almost four

times as high (Ref. Section V-i).

(C) In Laos and North Vietnam, the F-100 loss rate to ground fire

was two to four times as high as that of the F-4, although in

South Vietnam the loss rates were almost equal (Ref. Sections III and

V-2).

(C) In the close air support role in South Vietnam, F-4 losses to

ground fire were almost 47% higher than those of the F-100 (Ref.

Section V-2).

(U) There was no significant difference in the loss rates to ground

fire due to engine damage or engine fire among the F-4, F-lOS, and

F-lO0 (Ref. Section V-3).

(C) Fire/explosion, engine damage/fire and flight control system

damage were the biggest contributors to aircraft losses (Ref. 1 and

Section VI).

(C) Given a fuel system fire or explosion on an unmodified aircraft,

the aircraft will most likely be lost (Refs. 1, 9, and Section VI).

(C) Air(ýraft with fuel system survivability modifications experience

significantly fewer losses due to fire/explosion (Ref. Section VI).

(C) Aircraft with fuel system survivability modifications are

frequentiy capable of sustaining direct hits on internal fuel tanks

without fire resulting, and in the caces where a fire does result, it is

often self-extinguished (Refs. 8, 10, and Section VI).
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(C) TABLE A-3

RF-4C COMBAT SORTIES BY YEAR AND COUNTRY (U)

CA6M~! IA LAOS VII~LMM Vih'iTM TOAL

1965 0 31 6 520 557

1966 0 2040 3099 4699 9838

1967 0 3890 6849 7985 18724

1968 21 6006 5620 8719 20366

1969 0 11087 1066 8101 20254

1970 1112 8572 773 3374 13831

1971 872 4335 716 1204 7127

1972 62 2015 1450 1370 4897

1973 2498 1775 73 110 4456

TOTAL 4565 39751 19652 36082 100050
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(S) TABLE A-5

RF-4C. IMMEDIATE CREWMEMBER STATUS vs KILL SEVERITY BY COUNTRY (U)

NORTH

Rescued 3 7 10 2 22 28.9

Captured 6 8 0 7 21 27.6

Missing 5 3 0 20 28 36.8

Killed 0 2 0 3 5 6.6

TOTAL 14 20 !0 32 76

PE3xmqT 18.4 26.3 13.2 42.1

SOUTH
MMAM

Rescued 4 0 0 2 6 30.0

Captured 1 0 0 0 1 5.0

Missing 1 0 2 4 7 35.0

Killed 4 0 0 2 6 30.0

TOTAL, 10 0 2 8 20

PF1r-T 50.0 0.0 10.0 40.0
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(S) TABLE A-5 (CONTINUED)

- - -" -- "

"01.. ..0AA" "B" UNOW =TAL PEZ=

LA-S

Rescucd 5 3 8 10 26 59.1

Captured 1 1 0 0 2 4.5

Missing 4 0 0 9 13 29.5

Killed 0 0 2 1 3 6.8

1 i

T2ETAL 10 4 10 20 44

PERCIET 22.7 9.1 22.7 45.5

CAMBODIA

Rescued 2 0 2 0 4 100.0

Captured 0 0 0 0 0 0.0

Missing 0 0 0 0 0 0.0

Killed 0 0 0 0 0 0.0

TOTAL 2 0 2 0 4

PERC=N 50.0 0.0 50.0 0.0
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(S) TABLE A-5 (CONCLUDED)

"'K91 "A"ll B UNKNKCW ~TtTA1L PERCENT

Rescued 14 10 20 14 58 40.3

Captured 8 9 0 7 24 16.7

Missing 10 3 2 32 48 33.3

Killed 4 2 2 6 14 9.7

GRAND TOTAL 36 24 24 60 144

PERCENT 25.0 16.7 16.7 41.7
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(S) TABLE A-6

RF-4C. IMMEDIATE CREWMEMBER STATUS vs KILL SEVERITY FOR SAM LOSSES (U)

"K" "A" "B" UNKNOWN TOTAL PER T

Rescued 0 1 2 0 3 21.4

Captured 3 6 0 0 9 64.3

Missing 1 1 0 0 2 14.3

Killed 0 0 0 0 0 0.0

TOTAL 4 8 2 0 14

PERCNT 28.6 57.1 14.3 0.0
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(S) TABLE A-7

RF-4C, THREAT vs KILL SEVERITY BY COUNTRY (U)

"K" "A" IB"o LM<NCWN TOTAL PERCENT

SA/AW 0 2 0 0 2 5.3

UGF 5 0 1 13 19 50.0

AAA 0 0 1 0 1 2.6

23nrn 0 1 0 1 2 5.3

37ram 0 2 0 1 3 7.9

37/57mm 1 0 1 1 3 7.9

85nm 0 0 1 0 1 2.6

SAM 2 4 1 0 7 18.4

L8 9 5 16 38

PERCENT 21.0 23.7 13.2 42.1

SoUn{

12.7ram 1 0 0 0 1 10.0

UGF 4 0 1 4 9 90.0

TOTAL 5 0 1 4 10

PE2CT 50.0 0.0 10.0 40.0
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(S) TABLE A-7 (CONCLUDED)

"T(" "Al" "B" UNKNOM ' TOrAL PEFICF

LAOS

SA/AW 1 0 0 0 1 4.5

UGF 2 3 0 5 10 45,5

AAA 1 0 0 2 3 13.5

23rym 0 0 2 1 3 13.5

23/37mm 0 0 1 1 2 9.1

37rm 0 0 2 1 3 13.5

TtIAL 4 3 5 10 22

PERCET 18.2 13.6 22.7 45.5

CAMBXIA

12.7 mn 0 0 1 0 1 50.0

UGF 1 0 0 0 1 50.0

TOTAL 1 0 1 0 2

PIENT 50.0 0.0 50.0 0.0 j
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(S) TABLE A-8

RF-4C, THREAT vs REASON FOR CRASH, 1971-1973 (U)

LOSS OF ILCS;S COIF F:I/INSUFFICIMT
CaUNTRJL PPROPITSICN EXLSICN MISC. DATA TOTAL

12. r'A 0 0 1 1 0 2 16.7

UGF 3 0 0 0 0 3 25.0

23mn 0 1 0 0 0 1 8.3

37imu 1 1 0 0 0 2 16.7

SAM 0 0 2 1 1 4 33.3

TOIAL 4 2 3 2 1 12

Since more than one lethal event, may occur in a single aircraft loss, the
nurbers shown in this table are not necessarily mutually exclusive,
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(C) TABLE A-10

F-4 COMBAT SORTIES BY YEAR AND COUNTRY (11)

NORMI¶ SclrH
CABODMA LAOS VIETNAM VIETNAM TMYAL

1965 0 1457 5066 1067 7590

1966 0 13002 24138 12986 50126

1967 0 12736 31019 16355 60110

1968 0 21119 24812 23164 72695

1969 6 56422 547 21799 78774

1970 3494 49041 1685 10295 64515

1971 1623 49676 1203 8213 60715

1972 746 19143 25253 31067 75209

1S73 17715 5777 1233 1211 25936

IQ.AL 23584 228373 118556 126157 496670
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(S) TABLE A-1l

F-4, IMMEDIATE CREWMEMBER STATUS vs KILL SEVERITY, 1971-1973 (U)

"K" "A" "1"1B1 UNKNOWN YYrAL PERCNI'

Rescued 13 40 16 3 72 39.1

Czptured 34 9 2 7 52 28.3

Missing 20 3 2 25 50 27.2

Killed 5 0 2 3 10 5.4

TOMAL 72 52 22 38 184

PERCENT 39.1 28.3 12.0 20.7
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(S) TABLE A-12

F-4, IMMEDIATE CREWMEMBER STATUS vs KILL SEVERITY FOR SAM, M!G KI.LS (U)

"*"K" "A " B UN'°B"I 7TAL PERCNT

-- I -- -

Rescued 4 6 2 2 14 25.0

Captured 17 9 2 3 31 55.4

Missing 5 5 0 1 11 19.6

Killed 0 0 0 0 0 0.0

TOMhL 26 20 4 6 56

PElR•N'T 46.4 35,7 7.1 10.1

MIEG

Rescued 2 3 8 0 13 18.0

Captured 29 18 0 2 49 68.1

Missing 3 3 2 2 10 13.9

Killed 0 0 0 0 0 0.0

70YTAL 34 24 10 4 72

PERCENI 47.2 33.3 13.9 5.6
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(C) TABLE A-16

F-105 COMBAT SORTIES BY YEAR AND COUNTRY (U)

N01•¶ S(cX.I•I

CAMBDIA LAO VIETNAM VIE T11AM ¶TOT'AL

1964 0 62 0 0 62

1965 0 4491 10498 17 15006

1966 0 9129 24602 0 33731

1967 0 8769 2581.4 0 34583

1968 0 14231 15401 2043 31675

1969 c 21985 674 4 22663

1970 120 11345 1606 24 13295

1971 0 117 2970 4 3091

1972 0 66C 3417 794 4877

1973 342 158 166 146 812

TOTAL 462 70953 85348 3032 159795
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(S) TABLE A-18

F-105, IMMEDIATE CREWMEMBER STATUS vs KILL SEVERITY BY COUNTRY (U)

"K" "A" "B" UMNWcOW TOMAL PE1•rT

NORTHU

Rescued 11 40 37 9 97 31.2

Captured 39 60 4 6 109 35.0

Missing 33 38 0 16 87 28.0

Killed 3 11 1 3 18 5.8

TOTAL 86 149 42 34 31]

PERCENT 27.7 47.9 13.5 10.9

IAOS A~ND

Rescued 4 15 6 4 29 55.8

Captured 0 0 0 1 1 1.9

Missing 8 4 0 2 14 26.9

Killed 4 2 2 0 8 15.4

__ - - - - -,,,-

TOTAL 16 21 8 7 52

PERCET 30.8 40.4 15.4 13.4
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(S) TABLE A-19

F-105, THREAT vs IMMEDIATE CREWMEMBER STATUS, NORTH VIETNAM (U)

RESCUED CAPTIURED MESSING KILLE ¶TOTAL

14. zmm 1 0 0 0 1

SA/AW 14 7 3 1 25

UGF 15 12 21 8 56

AAA 4 2 6 0 12

37irm 22 15 11 1 49

37/57mm 17 19 9 0 45

57irm 5 10 5 1 21

85mn 7 17 6 1 31

i0omn 0 0 1 0 1

SAM 8 14 17 4 43

MIG 4 13 8 2 27

TOTAL 97 109 87 18 311
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(S) TABLE A-20

F-105, THREAT vs IMMEDIATE CREWMEMBER STATUS,
.LAOS AND SOUTH VIETNAM (U)

R CUM CAPTLJM MISSING KILI) TOTAL

10 0 0 1

14.5mw 1 0 0 0 1

SA/A;'1 4 0 3 4 11

UGF 10 1 2 1 14

AAA 1 0 0 0 1

23/37tmm 1 0 1 0 2

37m 9 0 5 2 16

37/57mm 1 0 3 1 5

57AU 1 0 0 0 1

TOrAL 29 1 14 8 52
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(C) TABLE A-21

F-1OG LOSSES AND COMBAT SORTIES BY YEAR AND COUNTRY (U)

NOR'fl SC.XYIH
"CAMBODIA TAS VIETNAM VIETNAM TAL

IWSSFS

1964 0 2 0 0 2

1965 0 2 5 14 21

1966 0 0 1 21 22

1967 0 2 4 26 32

1968 0 3 6 39 48

1969 0 12 0 29 41

1970 3 6 0 8 17

1971 3 1 0 4 8

TOTAL 6 28 16 141 191
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(C) TABLE A-2; (CONCLUDED)

NO=Ti SOUTH
CAMBDIA LAOS VIE'n"M VILIAM TOTAL

CMBAT

"1964 0 214 0 0 214

1965 C 226 550 15024 15800

1966 0 591 740 43033 44364

1967 0 1554 812 80374 82740

1968 0 6069 158.1 88276 95926

1969 12 12965 0 59724 72701

1970 6702 4676 0 26118 37496

1971 3301 5237 0 2886 11424

OTWAL 10015 31532 3683 315435 360665
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(S) TABLE A-23

F-100, THREAT CLASS vs IMMEDIATE CREWMEMBER STATUS (U)

FMCUED CAPTUPED MISSING KILLE TOTAL PERMT

SA/AW 52 0 0 15 67 33.8

LGF 48 3 10 36 97 49.0

AAA 19 3 6 6 34 17.2

TOTAL 119 6 16 57 198

PEMNT 60.1 3.0 8.1 28.8

121

SECRET





SECRET
AFFDL -TR-77-1 15

0 q 1- N ~ 0 0 0 H4 H-

0 C 0 I) 0 -n 0 r -4 0 N

0 0 0

q 0> 0 0 0 0 0 0 0-

I ~C C-) 0 1-WH (4 'A-4 0~

I -4

4 -m

12

SECRET__ __ _ __ _ __ _ __



SECRET,
AFFDL-TR--77-115

000 N H0 0

r~ 0 H r-4

N Or% m M > -

2-i

0 C) -

H 
N4

-12

SEHCRET 00



SECRET
At-FOL-TR-77-115

Sz-
o 0 H 0 H

-j

H0 N 0 0H0

SH
- 0 H i 0 0I m

125
SECRET



,SECRE
A'FDL-TR-77-115

(S) TABLE A-2k

F-100, THREAT vs REASON FOR CRASH (L)

OSS OF MYW/ 1SS OF ENIN FIRE/jONTRM •OTL ORD) PRMVL'ICN FIRE EXUPrxN MISC. DATA TOML

7.61= 0 0 0 2 0 0 2 0 4 2.1

12.7rm 2 0 2 1 2 2 3 0 12 6,3

SA/I' 4 0 2 7 6 10 16 6 51 26.7

UGF 7 0 4 11 3 25 20 22 92 48.2

AAA 0 0 0 0 1 0 1 0 2 1.0

23Mn 0 0 1 1 0 0 1 0 3 i.6

23/37mm 0 0 0 0 0 1 0 0 1 0.5

3"rh= 1 0 0 0 0 7 3 2 13 6.8

37/57m 0 0 0 1 1 2 1 5 10 5.2

57am 1 0 0 0 0 0 0 1 2 1.0

lOO1mu 1 0 0 0 0 0 0 0 10.5

TOML 16 0 9 23 13 47 47 36 191

Since more than one lethal event may occur in a single aircraft loss, the nurbers shown in thi s
table are not necessarily mutually exclusive.
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(C) TABLE A-26

OV-IOA LOSSES AND COMBAT SORTIES BY YEAR, COUNTRY, AND THREAr CLASS (U)

OAMBODIA LAOS SCuKiM VIEIAM 'xIyAL

GO= CRO GFO FIRE SAM

IOES

1966 0 0 1. 0 1

1969 0 1 5 0 6

1970 3 8 3 0 14

1971 2 6 1 0 9

1972 0 3 4 6 13

1973 1 0 0 1 2

T 6 18 14 7 45
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(C) TABLE A-26 (CONCLUDED)

NORTH Scof'Hi
CAM3BMIA LAWS VILIMM ViLmiAm TOM~i

COMT

.1968 0 275 0 1813 2088

1969 0 4656 0 30711 35367

1970 3169 11915 0 18559 33643

1971 3087 11204 0 11669 27960

1972 697 6933 9 9252 16891

1973 5787 1422 2 412 7623

TO'TAL 14740 36405 11 72416 123572
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(C) TABLE A-29

A-i LOSSES AND COMBAT SORTIES BY YEAR, COUNTRY, AND THREAT CLASS (U)

IAOS NOR VI'm- SOUTH VIEINI TOM

GRCXR'D GROJD MIG GOND SANM GCRXJD SAM MIG
SFIRE FIRE FIRE

IOSSES

1964 0 0 0 7 0 7 0 0

1965 0 3 0 10 0 13 0 0

1966 17 8 1 8 0 33 0 1

1967 10 2 1 1 0 13 0 1

1968 2) 3 0 6 0 30 0 0

1969 18 0 0 2 0 20 0 0

1970 15 0 0 2 0 17 0 0

1971 6 0 0 0 0 6 0 0

19722 0 0 1 3 3 3 0

TLMSAL 89 16 2 37 3 142 3 2
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(C) TABLE A-29 (CONCLUDED)

CAMBODIA LAOS VIE-1NM VI"'NAM 70M

COMBAT

1964 0 0 0 2597 2597

1965 0 8 83 13221 13322

1966 0 5945 1752 5465, 13162

1967 0 6932 544 3000 10476

1968 0 12324 223 3172 15719

1969 0 17033 6 2225 19264

1970 40 11477 57 283 11857

19711 7 3449 34 40 3530

1972 40 1714 30 154 1938

TOTAL 87 58882 2729 30157 91855

ii
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(C) TABLE A-31

0-I LOSSES AND COMBAT SORTIES BY YEAR AND COUNTRY (U)

NOMT SOUTH
CAMBODIA LAOS VIrIqA VIETNAM TO2AL

IJSSES

1964 0 0 0 3 3

1965 0 0 0 13

1966 0 7 0 14 21

1967 0 2 2* 21 25

1968 0 0 0 20 20

1969 0 0 0 6 6

19'70 1 0 0 3 4

1971 0 0 0 1 1

1972 0 0 0 0 0

TOlIM1L 1 9 2* 81 93

*Includes one loss to a SAM

.37
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(C) TABLE A-31 (CONCLUDED)

NOWH SOWI
CANBODIA 14&CS VIEfT4M VIflW4 TOMI~

SOMIES
1964 0 0 0 10480 10480

1965 0 0 0 37325 37325

1966 0 11435 970 82024 94429

1967 0 15458 2437 115623 133518

1968 0 1 5 104084 104090

1969 0 0 0 79482 79482

1970 1252 0 0 23757 25009

1971 560 2 0 545 1107

1972 0 12 0 0 12

1•O'ML 1812 26908 3412 453320 485452
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(C) TABLE A-33

0-2 LOSSES AND COMBAT SORTIES BY YEAR. COUNTRY, AND THREAT CLASS (U)

CAMBWIA LACS NORTH VIETN~AM SOUTH VITNf.AM TomA

(MMD IGIUY.N SAM I GROUND G1MUN SAM G31CEJN SAM
FIE FIRE FIRE FIRELR

0 0 0 1. 3 0 4 0

1968 0 6 0 2 14 0 22 0

1969 0 6 0 0 10 0 16 0

1970 2 2 0 0 7 0 11 0

1971 0 3 1 0 2 0 5 1

1972 3 0 0 0 7 3 10 3

1973 0 0 0 0 0 0 0 0

TOTAL 5 17 1 3 43 3 68 4
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(C) TABLE A-33 (CONCLUDED)

- -

NORWH sCuI'
CAMBODIA LACS VIEmAm VIEWIAM 7OTAL

1967 0 2807 3371 9648 15826

1968 0 18266 3003 ,38193 59462

1969 0 13360 0 54348 67708

1970 3357 8897 0 59404 71658

1971 8093 6692 0 32860 47645

1972 4020 291 0 13688 17999

1973 187 3 0 512 702

ItyAL 15657 50316 6374 208653 281000
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(C) TABLE A-35

A-37 LOSSES AND COMBAT SORTIES BY YEAR AND COUNTRY (U)

satnu
CAMBODIA LAOS VIETNAM TOTAL

1967 0 0 1 1

1968 0 0 4 4

1969 0 0 1 1

1970 1 0 0 1

1971 4 0 0 4

1972 0 0 3 3

L 5 0 9 14

•' CG•MT SORTES

1967 0 619 4772 5391

1968 0 368 14450 14818

1969 0 0 10736 10736

1970 4167 0 11867 16034

1971 10027 238 1444 11709

1972 4022 14 5747 9783

OTAOM 18216 1239 49016 68471
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(C) TABLE A-36

A-37 CUMULATIVE LOSS RATES PER 1,000 COMBAT SORTIES BY YEAR AND COUNTRY (U)

YFM CAMB IA SWUTU VIETNAM 7WAL*

1967 ILst 1 1

Sorties N F A 4772 5391

Rate 0.210 0.185

1968 Rate 0.277 0.270

Cumulative Lost 5 5
iN F A

Cumulative Sorties 19222 20209

Cumulative Rate 0.260 0.247

1969 Rate 0.093 0.093

Cumulative Lost 6 6
'J FA

Cumulative Sorties 2993a 30945

Cumulative Rate 0.200 0.194

1970 Rate 0.240 0.000 0.062

Cumulative Lost 1 6 7

Cumulative Sorties 4167 41825 4697W

Cumulative Rate 0.240 0.143 0.149
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(C) TABLE A-36 (CONCLUDED)

Y CAMBOIA SOUMn VIETNAM TOTAL*

1.71 Rate 0.399 0.000 0.342

Cumulative lost 5 6 11

Cumiulative Sorties 14194 43269 58688

Cumulative Rate 0.352 0.139 0.187

1972 Rate 0.000 0.522 0.307

Ctmulative lost 5 9 14

Cumulative Sorties 18216 49016 68471

Cumulative Rate 0.274 0.184 0.204

*70L .incl¶diylfes sorties in Lace.
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(C) TABLE A-37

F-1O5 LOSS RATES TO GROUND FIRE ON ARMED
RECONNAISSANCE SORTIESOVER NORTH VIETNAM (U)

AR~2ý RATE PER

RONNAISANCE 1,000 CUMULATIVE

YEAR SORTIES IWSES SORTIES SORTIES LOSSES RATE

1965 2638 5 1.90 2638 5 1.90

1966 16362 58 3.54 19000 63 3.32

1967 6876 13 1.89 25876 76 2.94

(C) TABLE A-38

F-4 LOSS RATES TO GROUND FIRE ON ARMED
RECONNAISSANCE SORTIES OVER NORTH VIETNAM (U)

AP14ED RATE PER

RECONNAISSANCE 1,000 C U M U L A T I V E

YEAR SORTIES LOSSES SORTIES SORTIES LOSSES RATE

1965 1102 3 2.72 1102 3 2.72

1966 11246 18 1.60 12348 21 1.70

1967 6219 15 2.41 18567 36 1.94
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(C) TABLE A-39

F-1C5 LOSS RATES TO GROUND FIRE ON
STRIKE SORTIES OVER NORTH VIETNAM (U)

RATE PER

STRIKE 1,000 C UMULA TIVE

YEAR SORTIES IOSSES SORTIES SORTIES LOSSES RKE

1965 6176 41 6.64 6176 41 6 . 54

1966 7526 35 4.65 13702 i76 5.55
I

1967 18007 46 2.55 31709 122 3.85

1968 14700 15 1.02 46409 137 2.95

(C) TABLE A-40

F-4 LOSS RATES TO GROUND FIRE ON
STRIKE SORTIES OVER NORTH VIETNAM (U)

PATE PER

STRIKE 1,000 CUMULATIVE

YEAR SORTIES IOSSES SORTIES SORTIES LOSSES RATE

1965 1048 5 4.77 1048 5 4.77

1966 4790 5 1.04 5838 10 1.71

1967 20816 24 1.15 26654 34 1.28

1968 232.4 17 0.73 49888 51 1.02
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(C) TABLE A-41

F-lOS LOSS RATES TO GROUND FIRE ON STRIKE SORTIES OVER LAOS (U)

RATE PER

STRIKE 1,000 CUMULATIVE

YEAR SORIES LOSSES SORTIES SORTIES TSSEi RATE

(NCRTH tLc6)

1968 3886 2 0.51 3886 2 0.51

1969 11514 6 0.52 15400 8 0.52

1970 6985 4 0.57 22385 12 0.54

1966 2796 2 0.72 2796 2 0.72

1967 2391 1 0.42 5187 3 0.58

1968 9265 8 0.86 14452 11 0-76

1969 8927 10 1.12 23379 21 0.90

1970 4040 1 0.25 27419 22 0.80
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(C) TABLE A-42

F-4 LOSS RATM TO GROUND FIRE ON STRIKE SORTIES OVER LAOS (U)

RATE PER

STRIKE 1,000 CUMULATIVE

YPAR SQ•US IOSSps SORTIES SOR,'IES LSSES RATE

1968 2423 0 0.00 2423 0 0.00

1969 13568 1 0.07 15991 1 0.06

1970 111)]1 3 0.25 27902 4 0.14

1966 8637 I0.55 8637 3 0.35

1967 10566 6 0.57 19203 9 0.47

1968 16438 6 0.37 35641 15 0.42

1969 33516 22 0.66 69157 37 0.54

1970 28484 4 0.14 97641 41 0.42
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(C) TABLE 4-43

F-4 LOSS RATES TO GROUND FIRE ON CLOSE AIR
SUPPORT SORTIES IN SOUTH VIETNAM (U)

RATE PER

1,000 CUMULATIVE

YEAR SIIES .SSES SORTIES SORTIES I.SES RATE

1966 12847 3 0.23 12847 3 0.23 44

1967 11146 6 0.54 23993 9 0.38

1968 7036 11 1.56 31029 20 0.64

1969 3470 6 1.10 36499 26 0.71

"1970 2507 1 0.40 39006 27 0.69

1971 3314 1 0.30 42320 28 0.66
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(C) TABLE A-44
F-100 LOSS RATES TO GROUND FIRE ON CLOSE AIR

SUPPORT SORTIES IN SOUTH VIETNAM (U)

RATE PER
CUMULATIVE1 , 000.... .... ..

YEAR SORTIES LOSSES SORTIES SORTIES IDSSES RATE

1966 42,553 21 0.49 42,558 21 0.49

1967 67,108 25 0.37 109,666 46 0.42

1968 72,393 35 0.48 182,059 81 0.44

1969 47,352 27 0.57 22S,411 108 0.47

1970 23,315 5 0.21 252,726 113 0.45

1971 2,623 2 0.76 255,349 115 0.45
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DEPARTMENT OF THE AIR FORCE

HEADQUARTERS 88TH AIR BASE WING (AFMC)

WRIGHT-PATTERSON AIR FORCE BASE OHIO

MEMORANDUM FOR DTIC-RS ,J 4 JUN
ATTN: Kelly Akers
Defense Technology Information Center
8725 John J. Kingman Rd, Suite 0944
Ft Belvoir VA 22060-6218

FROM: 88 CG/SCCMF
4375 5h Street Rm 150
WPAFB OH 45433-7802

SUBJECT: Change of Classification and Distribution Statement for Document Number's AD-CO16-682 and AD-
385-882

1. The attached 16 April 2001 letter from W. Howard Plunkett requests classification review of subject technical
reports and change of distribution requirements from "Limited Distribution" to "Approved for Public Release;
Distribution Unlimited."

2. The requestor handcarried this request to the FOIA office, therefore it was treated as a FOIA request.
Subsequently, it was reviewed by the Subject Matter Expert, Don Voyls, 46 OGM/OL-AC. His analysis states that
the documents appear to be fully releasable. Capt Stephanie Masoni, his Security Manager, attached a memo
indicating that she concurs to full release of the reports.

3. Please take the appropriate action to make subject technical reports available for public dissemination. The
requester has been notified of this action. Point of contact at 88 CG/SCCMF is Lynn Kane at DSN 674-8189.

Sincerely,

SHEREE M. COON
Freedom of Information Act Manager
Management Services Branch
Information Management Division

Attachments:
1. AFMC Form 559, 6 June 2002
2. 46 OG/OGM/OL-AC Memo, 6 Jun 2002
3. Don Voyls Memo, 5 Jun 2002
4. Initial Request Letter, 16 Apr 2001
5. AD 385-882
6. ADC016 682
7. 88CG/SCCMF Ltr to Requestor, 14 Jun 02



DEPARTMENT OF THE AIR FORCE

HEADQUARTERS 88TH AIR BASE WING (4kFMC)

WRIGHT-PATTERSON AIR FORCE BASE OHIO

88 CG/SCCMF i 4 JUN ZOOZ
Building 676, Area B
2435 5h Street, Room 150
Wright-Patterson AFB OH 45433-7802

LtCol W. Howard Plunkett (Ret.)
5042 Justin Drive NW
Albuquerque NM 87114

Dear LtCol Plunkett

This is in response to your attached 16 April 2001 request that AD 385 882L and AD C016 682L be
approved for public release, distribution unlimited. Since you handcarried your request to the FOIA office, it was
treated as a FOIA request. The FOIA control number for your request is 010421 LK.

Classification and limited distribution requirement review on the above two technical reports has been
completed. The subject matter expert and security manager have both concurred that both documents are now fully
releasable to the public. Your request and the appropriate documentation has been transferred to the address listed
below so that the distribution requirements can be changed and made available to the public.

DTIC-RS
ATTN: Kelly Akers
Defense Technology Information Center
8725 John J. Kingman Rd, Suite 0944
Ft Belvoir VA 22060-6218
(703) 676-9194

Please contact Lynn Kane at (937) 904-8189 if you have any questions.

Sincerely
1/

SHEREE M. COON
Freedom of Information Act Manager
Management Services Branch
Information Managemeni Division

Attachment:
Your FOIA Request



DEPARTMENT OF THE AIR FORCE
HEADQUARTERS 46TH TEST WING (AFMC)

EGLIN AIR FORCE BASE, FLORIDA

6 June 2002

MEMORANDUM FOR 46 OG/OGM/OL-AC (Mr. Richard E. Colclough)

FROM: CAPT STEPHANIE MASONI (Unit Security Manager)

SUBJECT: Classification and Limited Distribution Requirement Review for Freedom of
Information Act (FOIA) Case #010421LK, W. Howard Plunkett.

I have reviewed the two documents in support of the attached FOIA request, and concur
with Mr. Donald Voyls(memo attached); both documents are fully releasable to the
public.

Stephanie C. Masoni, Capt, USAF
46 OG/OGM/OL-AC
Security Manager

Attachment
Memo dated 5 June 02 (Mr. Voyls)


