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FOREWORTD

ThelUnited States Strategic fombing Survey
was established by the decretary of War on 3
November |9yy, pursuant to a Directijve from
the late President Roosevelt. |ts mission
was to conduct an iImpartial and expert study
of the effects of our aerial attack on
Germany, to be used In connection with ajr
attacks on Japan and to establish a basijs

for evaluating the Importance and potentialj-
tiesof air power as an instrymen

for plannin
of the United States armed forces,
determing future eéconomic policies with
respect to the national defense. A summary

report and some 200 Supporting reports con-
taining the findings of the durvey in Cermany
have been published.

On 15 August 1945, President Truman re-
quested that the Survey conduct a simjlar
study of the effects of all types of aijr
attack in the war against Japan, submitting
reports in duplicate to the Secretary of
War and to the Secretary of the Navy. The
officers of the Survey during its Japanese
phase were,

Franklin D'0lier, Chairman.
Paul H. Nitze,

Henry C. Alexander, Vice-Chairmen.
walter Wilds, Secretary,
Harry L. Bowman,

Jo. K. Galbraith,

Rensis Likert,

Frank A. Mckamee,

Fred Searls, Jr.,

Monroe Spaght,

Dr. Louis R. Thomp son,

Theodore P. Wright, Directors.

The Survey's complenent provided for 30C
Civilians, 35C officers, and 5GC eniijsted
men. The military segmentof the organization
was drawn from the Army to the extent of 5¢C
Fer cent, and from the Navy to the extent of
40 ger cent. Eoth the Army anc the Navy gave
the Survey aj) rossible assistance in fyr-
nishing men, supplies, transgort and infor-
mation. The 3y Frvey ocerated from headquarters
estatlished in Tokyo early in SJeptember,

1945, with sub-headquarters jn Nagoya, 0saka,
Hiroshima and Nagasaki, anc with mobjle teams
operating in other parts of Jacan, the islands
of the Facific ana the Asiatic mainlana,

|t was possible to reconstruct much of war-
time Japanesemilitary planning and execution,
€ngagement by engagement and campaign by
campaign, and to secure reasonably accurate
statistics on Japan's economy and war-pro-
duction, plant bty plant and Industry by
incustry. In addition, studies were conducted
on Japan's overal] strategic plans and the
tackcround of her entry into the war, the
internal discussions and negotiations leading
toher accertance of unconditional surrender,
the course of health and morale among the
civilian population, the effectiveness of
the Japanese civilian defense organization,
and the effects of the atomic tombs. Separate
reports will be issued covering each phase
of the study.

The Survey interrogated more than 7C0
Japanese military, government and Industrial
officials. It also recovered and translated
many documents which have not only been
useful to the Survey, tut will also furnish
data valuable for other studies. Arrangements

' are being made to turn over the Survey's

files to a permanent government agency where
they will te available for further examination
and distritution.

REGRADED UNCLASSIFIED
BRDER SEC ARMY BY TAG PERO) ] 11 1 3

_J-—I.-"'L'*-_ ———




PERSONNEL

Comdr. Richard Reeve, USNR
Chief, G-2

PHOTOGRAPH | ¢ INTELLIGENCE SECTION, G-2*

Chiefs of Section
—~—="5 OF vection

Lt. Col. Charles H. Cox, USMCR
Lt. Comdr. R. pe Lancie, USNR

Peputies

Lieut. Peter M, Keir, USNR Major Robert 8. Bennett, AUS

I
Industrial Analysis
M

Lieut. Logan S. Chappell, USNR, Chief
Lteut. R, W, Ayres, USNR

Capt. H. A. Gygi, AUS

Lieut. H, C, Montogomery, USNK
Ist Lieut. L, B, Harding, AUS
Ist Lieut. J, W, Shepherd, AUS

Major Mark Srown, AUS
Lieut. T. H. Canfield, USNR

Lieut. H. J. Mallon, USNF
Ist Lieut. P. Alter, AUS

Ist Lieut. D, A, Myers, AUS

Airfields

%

Lieut. (jg) R. A. Helgerson, USNR Ensign W. A. Fischer, USNR

Shigping
Lieut. Nicol Bissell, USNR

Urban Area Analzsis

3qd. Ldr. Andrew Lyall, RAF Lieut. W, T, Walsh, USNR

Computed Bomb Plotting
e S e VIO VNG

Major R, &. Bennett, AUS, Chief
Major A, D, Cleland, AUS

Capt. C. N, Enking, AUS

Ist Lieut. D, B, Wrisley, AUS
T/Sgt. J. R. Rasso, AUS
T/Sat. D. P, Rothrock, AUS

Major R. C. Bass, AUS

Major E. D. White, AUS

Ist Lieut. C. H, Schmid, AUS
Ist Lieut. A, W, Brock, AUS
T/Sgt. H. R. Hitch, AUS
T/Sgt. E. H. Steiniger, AUS

Coast and Anti-Aircraft Artiller
—0ast_and Anti-Aircraft Artillery

Lieut. C. Clendenin, USNR Lieut. F. A. Fletcher, USNK

Electronics
Lieut. (jg) J. T. Bill, USNR
Beach Intelligence
—— N ELLENGENCe:

Lieut. J. W, Gardner, USNR




Camouflagez Concealment and Deception

Lieut. (jg) R, C. Chaffee, USNR
Roads and Rail roads
Lieut. (jg) R W, Moser, USNR
Liaison

Lieut. W, P, Cox, USNR Ensign C. C. Barnekov, USNK

Layout and Drafting

Lieut. (jg) N. Isaak, USNR
G. 0. Goff, Y2c, USNK

Lieut. W. Corlett, USNK, Chief
Lieut. (jg) R. W, Moser, USNK

Stenography

E

Clark V. Robinson, Cy, USNR, Chief

W. H. McGowen, Yic, USN
K. R. Mountjoy, Y2¢, USNR

Personnel from the U. S. Naval Ph

assistance to USSBS personne
Intelligence Section reports

otographic Intelligence Center gave valuab)e
| in the preparation and reproduction of

Fhotographic

“
T r
3

INTRODUCTION . .

URBAN AREA PHOTOGRAPH|C INTELLIGENCE METHOCS

l. Central Interpretation Unit, XX AF

2. Interpron Two .

3. Joint Target Group

EVALUATION OF METHODS ANC REPORTS

l. Pre-attack Studies
2. Post-attack dtudies

RECOMMENDATIONS .

l. Introduction

2. Revision and Amplification of Existing Procedures

3. Application of the Amended Program .

Exhibit | - Kyoto Zone Map

Exhibit 2 - Kyoto Building Density'Overlay :
Exhibit 3 - Kyoto Structural Content Overlay
Exhibity - Kyoto Specimen Damage Plot Number |
Exhibit 5 - Kyoto Specimen Damage Plot Number 2

Exhibit 5 Urban Area Mosaic - Kobe - Csaka - No,

PHOTOGRAPHIC INTELLIGENCE — URBAN AREA ANALYSIS

TABLE OF CONTENTS




“‘

| INTRODUCTION

This report IS concerned wijth urban
area photographic intelligence procedures
and consists of three sections. The first
deals with the methods ysed Ly the Central
Interpretation Unit, XXAF, by (.S. Havy
Fhotographic Interpretation Squadron Two,
and by the Joint Target Group. The second
section consists of 3 detailed evaluation
of both pre- and post-attack phases of
urban area analysis on the basis of detailed
field surveys. The third contains recommen-

dations for the improvement and application
of urban area analysis,

I} URBAN AREA PHOTOGRAPHIC
INTELLIGENCE METHODS

I. Central Interpretation Unity, “XX I aF: =
Urtan area work at CIU was largely confined
to post-attack damage assessment. Fre-attack

work was limited to outlining an urban tar
get area within the City and the nurberec
tarjets of the city (as assigned by AC/AS-2)
onan unrectified enlarjement of 3 pre-attack
photograph., Sparsely built-up areas of the
city were not considered part of the urban
target area., A single building-density fig-
- ure for the entire target area was obtained
by casual visual inspection, Following the
attack, outlines of damaged urban areas as
well as building damage to numbered targets
were plotted directly frompost-attack phot o-
graphs on the pre-attack enlargement and
measured (on the enlargement) with a qrid.

Amount ot damage was expressed in terms of

ground area (usually in square miles) and
also ¢S aypercentage of the yrban taroet area,

2. |Interpron Two - Onlya few post-attack
assessments and no pre-attack studies were
carried out by Interpron Two. Areas of
damage were plotted and measured on post-
attack photographs, and were then cutlined
on small scale mosaics for distrioution as
I1lustrations with the report.

3. Joint Target Group

a. Introduction

PHOTOGRAPHIC INTELLIGENCE — URBAN AREA ANALYSIS

(1) At the time JTs was organized
there was no system of urban drea:.analysis
which could furnishthe information required.
It was necessary to develop new techniques
which would not only supply this information,
but which would produce satisfactory results
with very little ground intelligence in a
short time.

(2) The time factor made it out of
the question to consider conducting either
the pre-attack or the post-attack analysis
on the basis of actual measurement of build-
Iings. In place of these time-consuming
measurements a system of building-density
assessment by visual inspection was develop-
ed.

(3) The end result of these pro-
cedures was information on urban areas lead-
ing to economic assessment, and to proper
determination of weapons,aiming points,
force requirements, and weapon effectiveness.

The analysis was broadly civided in two
categories, pre-attack studies, and post-
attack studies.

b. Pre-attack studies
(1) Zoning

(a) Requirements - To delineate
zones in each selected urban area according
to definitions established by JT&.

(b) Zone definitions

1. Residential Zone - R =
Districts of predominantly residential occu-
pancy, where such OCCupancy constitutes over
85 per cent of the total. These districts
also include commercial and other public
buildings, household (invisible) industry
and isolated small factories or other small
unidentified industrial facilities. This

zone is to be divided into the following
Ssub-zones:

Ry = Fully built-up (building
density 40% and over)

R2 - Moderately built-up (build-
ing density 20-409)
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| INTRODUCTION

This report IS concerned wijth urban
area photographic intelligence procedures
and consists of three sections. The first
deals with the methods used Ly the Central
Interpretation Unit, XXAF, by U.S. Havy
FPhotographic Interpretation Squadron Two,
and by the Joint Target Group. The second
section consists of 3 detailed evaluatijon
of both pre- and post-attack phases of
urban area analysis on the basis of detailed
field surveys. The thijrd contains recommen-

dations for the improvement and application
of urban area analysis.

Il URBAN AREA PHOTOGRAPHIC
INTELLIGENCE METHOD S

l. Centra) Interpretation Unit, XX aF =
Urtan area work at C(IU was largely confinec
to post-attack damage assessment. Fre-attack
work was limited to outlining an urtan tar
get area within the City and the nurberec
targets of the city (as assigned by AC/AS-2)
onan unrectified enlargement of a pre-attack
photograph, Sparsely built-up areas of the
city were not considered part of the urban
target area, A single building-density fig-

-ure for the entire target area was obtained
by casual visual inspection. Following the
attack, outlines of damaged urban areas as
well as building damage to numbered targets
were plotted directly frompost-attack phot o-
graphs on the pre-attack enlargement and
measured (on the enlargement) with a gqrid.

Amount ot damage was expressed in terms of

ground area (usually in square miles) and
also c¢Saypercentage of the yrban taroet area,

2. |Interpron Two - Onlya few post-attack
assessments and no pre-attack studies were
carried out by Interpron Two.
damage were plotted and measured on post-
attack photographs, and were then cutlined
on small scale mosaics for distrioution ag
illustrations wijth the report.

3. Joint Target Group

a. Introduction

PHOTOGRAPHIC INTELLIGENCE — URBAN AREA ANALYSIS

(1) At the time JTs was organized
there was no system of urban §rea:.analysis
which could furnishthe information required.
It was necessary to develop new techniques
which would not only supply this information,
but which would produce satisfactory results
with very little ground intelligence in a
short time.

(2) The time factor made it out of
the question to consider conducting either
the pre-attack or the post-attack analysis
on the basis of actual measurement of build-
ings. In place of these time-consuming
measurements a system of building-density

assessment by visuval inspection was develop-
ed.

(3) The end result of these pro-
cedures was information on urban areas lead-
ing to economic assessment, and to proper
1etermination of weapons,aiming points,
force requirements, and weapon effectiveness.
The analysis was broadly aivided in two
categories, pre-attack studies, and post-
attack studies.

b. Pre-attack studies
(1) Zoning

() Requirements - To delineate
zones in each selected urban area according
to definitions established by JTa.

(b) Zone definitions

1. Residential Zone - R =
Districts of predominantly residential occu-
pancy, where such occupancy constitutes over
85 per cent of the total. These districts
also include commercial and other public
buildings, household (invisible) industry
and isolated small factories or other small
unidentified industrial facilities. This
zone is to be divided into the following
sub-zones:

Ry = Fully built-up (buildiny
density 40% and over)

Ry - Moderately built-up (build-
Ing density 20-40%)
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Roof cover area=ground area x building (7) Industrial activities in res-
density  jdential zone

(c) Procedure - Al] available
Jround intelligence regarding the location
and 3generzl function of 2] tyces of
installations and areas in the selected
tricts of virtually pure industrial occupancy, urban areas was collected. Stereo examin.
including large and mediym size factories, ation of photographic cover of the urban
together with adjacent administration and areas was carried out in order to determine
plant-site storage facilities, Public util- the general function of those instal]-
ities (such as power, gas, water) also are in- ations and areas concerning which there was

Ra - Sparsely built-up (building
density 5-20%)

(5) Firebreaks (a) Kequirement - Determination

(a) Requirement - Determination of percentage of industrial activities in

of primary and secondary firebreaks. the resi denti al zone, which by reason of
their small size and dispersal could not
be delineated on the zone map, and which
because of the lack of identi fying qround

2. Industrial Zone - | = 9ijs-

(b) Procedure - Firebreaks were
letermined by makingy stereo examination of

cluded in this Zone, but not transportation,

‘ 3. Mixed Industrial and Resi-
dential Zone - X = Districts of industrial
and residential OCcupancy where industrial

installations comprise about 50 per cent of

total roof area. The following building

types are considered aS engagecd in many-

€. Buildings with north

roof lights

d. Buildings with clere-

story roof construction

and associated in a complex with duildings

of types a, b, ¢ or d, or obviously not
residential or public buildings.

: % Transportation Zone - T -
Districts devoted to repair, maintenance,

operation angd storage of railroad, trolley
or bus systems, including yards, barns, re-
pair shops, etc., but excluding manufactur-
ing; also includes ferry terminals and water-
front transhipment facilities. Storage

ouildings devoted to goods for shipment ang
tracks are not to be included.

5. Storage Zone - S = Struc-
tures aevotea to any type of storage, in-
Cluding oil, Factory site storage ang

storage incjoentz] 1o commercial activity
are not to te included.

No ground information availab]e,. On the
basis of this information the proper zone
categories (sub-zone categories in the case
of residential areas) were assigned, and were
delineated on controlled mosaics in colors
denoting the appropriate zone categories,

(2) Building density

(a) Requirement - Determination
of average building density, or ratio of
roof cover area to ground area, for each

(b) Procedure - |t was found
that this ratio, or average density figure
for each zone could be obtained by a proced-
ure which utilized the ability of interpre-
ers, trained in the technique, to recognize
by inspection the percentage of roof cover
In a given area, 8y combining this inspec-
tion with a system of random sampl ing us ing
mat hemat ical controls, the end result varied
little from those results obtained by any
time-consuming measurement process.

(3) Ground area

(a) Requirement - Determination
of ground area for each zone,

(4) Roof cover

(a) Requirement - Determination
of area of roof cover for each zone.

(5) Procedure - The total roof

cover of each zone was calculated by using
the formula:

photographic cover of the urban area ang

noting streets, canals and other open spaces.
Firebreaks were classed as

inj ' ' - and secondary, i,e.,
streets, canals and other open spaces A0- |50

feet wide. The firebreaks were then marked
on the controlled zone-mosaic, the primary
firebreaks being

and the secondary firebreaks by broken lines,
These open spaces could not be large enough
to conform to the definition of an "open
area.” An "open area" was defined as any
open space whose area exceeds 500, 000 square
feet but which is not less than 500 feet on
ANy one side. "Open areas" were left uncol-
ored on the zone mosaics (Exhibijt 6) .

(6) Industrial activitijes

(a) Requirement - Determination
of ground area, building density, and roof
cover of industrial activities.

(b) Procedure - Industrial activ-
Ities were defined as individual installa-
tions requirinj analysis by virtue of thejr
eéconomic 1mportance. They were treated in a
separate phase of urban area analysis in
order to provide a quantitative picture in
terms of roof area of each industrial activ-
ity (e.g. Nippon Vehicle Co.) and of each

industrial type (e.9. the aircraft indys-
try). The industrial activities were ou t-

lined on a control] ed mosaic, and the ground
area of each was detemined by measurement
with a planimeter or transparent grid. The
building density of each industria) activ-
Ity was detemined by the method of vi su al
building density assessment ang the roof
cover obtained by using the formul a:
Roof cover area=ground area x building
density

The data thus detemined for each incustrial
activity was transferred to Incividual punch
cards for the tatul ation of total pre-attack
Aareas of each industrial type.

information, could not be tabul ated wi th

various industrial types in the industrial
activities stucy,

(b) Procedure - In order to
correct for this incustrial element, studies
were undertaken in which these small plants
were Jocated on photographs and their ground
and roof area determined. These areas were
subtracted from the residenti al zone total
and added to the incustrial pre-attack zone
figures.

C. Post-attack studies
(1) Incustrial damage
(a) Requirement -

l. Detemination of location
ancd amount of roof damage to individual
tuildings of .each industrial activity and
the preparationof a damage plot illustrating
this damage.

Z. The preparationof a repo rt

indicating roof area camage to each indus-
triel activitv.

(b) Procedure - Unon receipt of
post-attack photography, stereo examination
of the industrial activities in the urban
area was conducted. New damage to individyal
buildings was mark ed on photographs. The
damage plot was prepared by transferring
cetails of the damage to a controlled mo sai ¢
on which the outlines of the incustrial
activity, and the previous damage to it, if
any, had been marked (Fig 2). Assessment of
the amount of damage was accompli shed using
the most convenient procedu re, i.e€., Vvisual
assessment or measurement, depending on the
damage pattern within the incustrial actjv-
ity. A report of damage for each industrial
activity was prepared (Fig 1) and the data
transferred to punch cards so that the total
damaged areas of each industrijal type could
te determined.
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FROM KOBE URBAN INDUSTRIAL DAMAGE REPORT NUMBER 2.2

PHOTO COVERAGE:

PRE RAID 3PR/5MI9 2V 85-89 20 Jan y5

POST RAID 3PR/ 51279 2V 15-17 10 June 45
3L 19-22 |10 June 43

ANNOTAT ION NO. RE:1ARKS

1 30% demolished, i15% destroyed - burned out areas adjoin
target to N, W & Sw
Demolished >
60% demolished, 154 destroyed

Demol ished
Buildings along west edge of the yard demolished - one section

of island platforms to the S destroyed
Demolished - three buildings remain

12% demolished, 54 destroyed

Demol i shed

Demol i shed

Demol i shed

Demol i shed

NO visible damage - bounded on N, E & SW by burned out areas
Demol i shed

Demol ished

Destroyed

Demol ished

55% demolished, 20% destroyed

70% demolished, 18% destroyed

Building area along s side destroyed; island platforms to N

remain

Demolished - burned out areas adjoin this area on al] sides

77% demolished, 20% destroyed

5% demclished, 15¢ destroyed

5% demolished, 13% destroyed

80% demolished, 164 destroyed - two smal)l buildings at
extreme sy boundary remain

35% demo1!shed, 15% destroyed - cluster of buildings
comprising S half of target are undamaged

Demol ished — this includes only small buildings

55% destroyed, 114 demol ished

50% destrgyed, 15% demol ished

35% demolished, 504 destroyed

Demolished

Demol i shed

Demolished - one npw Shaped, reinforced concrete building

remains
NO visible damage to large building but surrounding storage
yard damaged
NO visible damage
Demo] i shed
Demol ished - burned out areas adjoining to N, W & S
Demolished
Demol i shed
Demolished — burned out areas 1o E & 8
Destroyed
Destroyed
Demolished - burned out areas adjoining
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CONFIDENTI AL
PHOTO INTELLIGENCE SECTION
EVALUATION BRANCH
PHOTOGRAPHIC DI VI SION

AC/ &S INTELLIGENCE

SUMMARY REPORT
URBAN AREA DAMAGE AN ALY 8IS

TARGET - KORE
( AREAS
CURRBNT REPORT

e CURREN T 0ANAGE | CUMULATIVE DAMAGE ¥ TOTAL PhE RiLaer
DATE Q/DA # |

Ry - Residential (Fully Euilt 'fﬂ;m TOTAL PRE- ATTACK

R2 - Residential (Moderately Byjlt
Up: 20% - 409

- Residenti a] arsely Built Up:
Ry (S sely Sidt Up

M - Maufacturing

X - Mixed (Industrial & FKesidential)
T - Transportation

S - Storage

FIGURE 4]




- CONKBEBUTML.

(2) Urban damage

(a) Requi rements -

Letemination
of location of al |

areas and instances of
gamage in each Zone, preparation of damage
plot il1lustrating this damage, ana prep-
aration of a report incdicating the ground
and roo f areas by zones, Including Industrial
activities in terms of the following: pre-
attack; previous damage, if any: new damage:
and cumul ative damage,

(L) Procedure - Stereo examin-
ation of the post- attack photography was
carried out in orger to locate and plot
on the photographs ajl dreas and instances
of new damage in each Zzone excluding as far
as possible the larger streets, canals, and
Open Spaces. The damage plot was prepared by
transferring this damage to a controll ed
mosaic. In order to give a cumula
sentation of damage in the urban areas, pre-
vious areas and instances of damage if any
vere «lso transterreg to the mosaijc
f rom p'revious damage plots, Previous damage
was differentiated from new aamage by block-
Ing in areas of previous
tlack, while new areas of damage were jn-
gicated by hatching, To Complete the damage
7 e R s

tive pre-

e ——
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plot, :revious damage anc new damage tog
selectev incustrijal activitics were alsc
marked on the mosaic jn solid black and
single hatching respectively (Fig 3). The
assessment of the amount of damage in each
cone was accompli shed by measuring on the
mosaic the ground areas of each instance
of damage. {oouf cover camage figures
were then ottained by multiplying the
grounc¢ area measurements bty the pre-
attack builaing aensity fijgure for each
damaged area. & correcting factor for
the damage to incustri al activities in the
residential zone was made on the basis of
pre-attack studies ( || 3b(7). A report was
prepared inclucding this information (Fig 4).

Il EVALUATION OF METHODS
AND REPORTS

l. Fre-attack stucies

d. Introduction - Fjeld evaluation
of the urban area photographic intelligence

pProgram was concemed with the examination
of undamaged areasin Ickyo, Kote, ang U sak a,
In addition to the entjre undamaged city of
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of photograghic intelligence in the analysis
of urban areas, ano to investigate the pos-
Sibility of improving methods of yrtan area
analysis. The fcllowing field work was com-

pletec.

(1) Determination of contents of
areas delineated as zones accorcing to the

JTG zone definitions,

(2) Letermination of building
characteristics for photographic identifi-

cation of occupancy tvoe,

(3) cixamination of the stryc-

tion, with some shops and tewer small home
industries, the roofs again consisting of
heavy tile; (3) a few stucco type ouildinygs,
also with heavy tile roofss: (4)
relatively few occidental type residential
buildings of brick or stone: and (5) areas
of commercial occupancy with modern occij-
1ental style offices and shops, sometinmes
interspérsed with wood or stucco commercial
ouildings of Jananese design (Photo 4) . The
Joint Target Group did not require the dif-
ferentiation of districts of predominant]y
residential cccupancy from commercial areas,
It was found, however, that not only were the

——

number of occidental type brick or stone
residences; and (4) a few small occidental
style commercial buildings.

(c) Sub-zone K3 (Euilding den-
sity 5-20%) - Examination of samples of
this sub-zone showed that it contained (1)
detached houses of much better type than
those usually found in Ny and k), largely ot
wood-framed construction with wood facing,
anc usually with clay tijle roofs, although a
fewwere thatched: and (2) a very small number
of detached trick houses. There was no
evioence of the numerous small sheds which
exietinthemore congesteq residential areas,

PHOTOGRAPHIC INTELLIGENCE — URBAN AREA ANALYSIS

were tfound to include small induestrial con-
cerns, frequently manufacturing procducts of
considerable importance such as tark t reads,
electrical accessories and component parts
for many vital war products. The decision to
rate buildings over 5000 square feet wi th

flat roofsorJapanese residenti al type_rool_fs:
as Industrial turned out to Le justi fieg,

though in a few cases they were found to
house dormitory accommodations for factory
workers. A few examples were found of very
small residential type buildings housing
irportant production such as the manuy facture
of bolts and screws. keference to Tabl es 2

and 3 shows that the ratio of residential to
industri al property, based on a comparison
of roof cover area, was very close to the
theoretical 50:50 in the two mi xed zone areas

exeninedin detail. In area | the residential
bui ldings comprisec 51 per cent of the total

buildings in the area, and the industrial
tuildings 49 per cent of the total. |n area
Il residential tuildings accounted for us per
cent of the total, and industrial tuildings
for 54 per cent of the total. In these two
areas all tuilcings were allocated to one of
the twe categories - industrial or resjdent-
12i. Thus offices which were usually associ-
ated with manutacturing concerns were termco
incustrial, anc schools ano aomitories were
clessi ti ed as residential.

tural content of Kyoto. two types of occupancy sharply defined, but

also that the structural content of the
puildinys in the two types of districts
liffered greatly. |t is evident that separ-
ation of commercial districts from residen-
tial districts is possible by correlation of
photographic intelligenceauniadequate Jround
intelligence (pPhoto 3) .

(d) The gelineation ot the res-
identi al zone was found to conform with the
JTG definition of the zone content,

(4) Investigation of the accuracy
of the method of determining tuilding den-
sity by visual inspection.

(2) Mixed zone (X) = In order to
check how Satistactory the aetemination of
industri al buildings, and consequently the
delineation of the mixed zone had been, two
sanple mixed zone areaswere examined in con-
sideratle detail on the ground and several
others were examined generally (Fhoto 3).
Particularsof the two cetajl ed grouncd check ¢
are given in lables | ano 2 and Figs b ano 3
It was founc that the deteminationof indus-
trial builcinas had been satisfactory. Even
the smallest buildings with roof venti]atore

b. Zones ot occugancy
(I) Kkesidential zone (R)

(2) Sub-zone Ri (Building cen- (L) Sub-zonc RI (buiiding den-
Sity 4C% ano over) - Sxamination of samp]es sity ZC=4C%) - txemination of saroles of
of this sub-zone shcwed that it containes this sub-zone showed that it contained (1)
(1' ccnaested wooden bouszs in a noor state wooden row houses of better type than those

of repair witn small home Industries and contained in R', with some shops interspersed-
shops interspersed, and with roofs almost almost all with tile roofs: (2) detached
Invariably of Japanese hegvy tile (Photo wdoden residences, with a few stucco build-
l); (2) wooden rOow hOUSGS In better condi- ings (3) a very small
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TABLE 2 Urban Area Photographic Intell igence
Ground Check of Mixed Zone Content - Area Il TOKYO
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(3) Storage zone (§) - Sample
areas which had been zoned as stcrage were
checked on the grouno (Figs 7-1C). In all
areas save one most of the buildings were
found to be used for storage, with a few
residences or small industrial concems in-
termmixed. The area which proved to be an o¥-
ception (Fig 2) ~as located in the dock area
of Tokyo. Examinationof Table.3, which 1ists

the type of occupancy of various buildings
in this area, shows that out of a total of

|19 buildingsorbuilding complexes only three
were utilized for storage, the remainder
being occupiedby small industriesor concems
engaged in work which could be carrieo on in
storage type buildinas. It was apparent that
al though the location of the buildings (e.q.,

| FIQURE 7]

dtoraje Zone

4.17

-

In a dock area) may be an indication thet
they are used for storage, further evidence,
generally ground infomation, is essenti al
for confi mation (Photo 7).
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URBAN AREA PHOTOGRAPHIC |NTELLISENCE

GROUND CHECK OF STORAGE ZONE CONTE:

T = TOKYQ

Occupancy - petermined by around Check

Tank component factory.

Storaje.

L] -
- . - I .

Research laborator

Harbor work office

e e

fublic works department depot

actory - production unknown

nniny factor

dtorajge

Dinning factor

e ——

Factory - roduction unknown
B LS L

Storage

Workers' dormitories

Factory - production unknown

Factory - production unknown

Factory - oroduction unknown

Scnool

e

Industrial school

e
e —

Factory - nroduction unknown
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(4) Incustrial zone (I) and Trans-

portation zone (T) - These areas are for the
most part easily identifiec for zoning pur-

poses (Photos 8 and 9). A number of samples
of each zone (Figs I1-13) were examined and

their identification and delineation touno
to be correct.

C. Method of density assessment by
visual inspection.

(I) A&s long as aerial photograghs
of reasonably good Quality are available on
which rocf outlines are sharply defined, the
methodofbuilding density assessment by vis-
ual inspection will give accurate resul ts.
This is ensured by the controls which are
incorporated in the systenm.

(2) There is one type of area,

however, in which error may occur, a type
exemplified by the slum districts of Jap an-
ese cities, where there is a maze of small
buildings and sheds between houses. The roo f
cover of these miscellaneous structures s

L X

Lk S
3 e e Bl
- | |' . 3

-4

N

GONFIDENTIAL

sometimes difficult to determine on aer;al
photographs.

(3) In order to investigate the
magni tude of the error which may occur in
these ci rcumstances, a sample area was se-
lected in one of the congested slum dij s-
tricts in Tokyo. This distrijct represented
the extreme caseof roof cover Iindeterminable
on aerial photography. Aerijal photographs of
only fair quality were examined an ¢ the tuil d-
ing density assessed by visual Inspection.
The area was then exanined on the ground and
the roof cover of structyures which had not
teen observed on the photogrephs notea, |t
was di scovered that inclusion of this addij-
tional roof cover wave 2 builcing density
figure slightly less than 2 per cent higher
than that by visual assessment. In viewof
the mediocre cuality of the photography
available anc¢ the extreme congestion of the
area examined, it is considerec that errors
due to the omi ssionof small structures whose
roof cover is inceteminatle on photographs
would nomally be less than the 2 per cent
error discovered in this case.
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d. Examination of structural content

(1) The entire city of Kyoto was
Surveyed in orcer to Investigate the possi-
tility of extencding the scoue of pre-attack
analysis to include Jnformation of types of
structural content (Ltuilding structure), ang
to cetermine the relative extent to which
such adadi tiongl analysis woulc¢ depend upon
around intelligence anc photograzhic intell-
| GEN Ce,

(2) The survey reveaied that by
a stucgy of gooo quality aerijal chetograrhs
supolementea Ly ground intelligence, it was
cossible to divide this urtan areca inte:

(a) vistricts in which one of
the followinc tasic tyres of structyre
predominated:

l. Buildings consisting
entirely or principally of wooden construc-
tion:

2. Buildings with frame-
work ot iron, steel, or concrete;

PHOTOGRAPHIC INTELLIGENCE — URBAN AREA ANALYSIS
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3. Luildings with load
tearing wells of brick, stone, etc.

(b) Cistricts in which builad-
ings of types | and 2 were mixed in almost
cqual oroportions.

(3) The basic categories listed
under (3) and any combination thereof will,

in most cases, be found applicable to ci ties
el sewhere,

2. Post-attack Studies

a. Ground area damage - Ground area
camage can te defined as "areas in which
damaged or destroyed buildings were once
contained". The more detajled ground area
measurements becomeby virture of eliminating
Open spaces, streets, etc., the more they
appreach roof damage. It is not practicatle
to make these rmeasurements so precise that
they do in fact become measurements of root
area aamage, for the process is too laborious
and time consuming. It is nracticable, how-
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ever, to eliminate the larger open spaces,
Streets, rivers, cancls, etc. in order to
rrovide a figure which will represent more
closely areas which once contained buildings.

E. Comparison of Photographic Intell-
lgence Reports and Ground Surveys (Table 4)

(I) JT3 vs Ground Survey - Ground
area damage figures for Hiroshima, Nagasaki,
Oita, and Ube were determined by teams of
the Physical damage division. The JTG reports
gave a total ground area of damage 4.8 per
cent higher at Nagasaki and 0.3 per cent
lower at Hiroshima than djgd grouna surveys,
Khile this is toc small a sample to prove
conclusively that JT7g assessments were
consistently accurate, it is believed that,
jyranted adequate photojraphy anda skillea
interpretation, photograpghic assessment of
camage is of the same order of accuracy as
careful ground surveys. ko JTG reports on
Cita and Ube were avajlac]e for comparison,

Ground Survey - (U
recorted I5.4 per cent more ground area of
camage than did ground Surveys at Hiroshima,
21 .8 per cent more at Nagasaki, 32.4 per
cent more at Cita, and 9.4 rer cent less at
tbe. The latter figure js of no significance
since the vhotegraphy was inadeouate for a
complete assessment. The ClU reports av-
eraged 2C rer cent hicher than the grceund
surveys.,

c. Comparison of (L and Interpron
Two keports with gT3 Reports (Table 4)

(I) Since ground checks are believed
to indicate the reliability of JT76 ground
area ot damage figures, they have teen usec
as standards of comparison for the assess-
ments of CIL and Interpron Two.

(2) Comparison of 9 ¢y reports
with those of JT5 reveals that CIU reported
from 1.7 to 25.9 per cent more ground area
damage than did JTG. The total ground area
camage reported by CIL for the § cities
listed in Tacle | amountad to 17.8 rer cent
more than that reported Ey JTG, and the
dverage difference between individual re-
ports of the twe was |5 per cent.

4.25

(3) Comparison of the assessments
of Interpron Two with those of JTA discloses
little variation between the two. |In one
case the reported ground areas of damage
were identical. The greatest variatijon
amounted to only 3.4 per cent. The sum of
the total ground area of damage in the three
Interpron Two reports was |.3 per cent more
than the sum of comparable yT§ reports, and
the average difference tetwecen indivigyal
reports of the two was 2.1 per cent.

¢. The primary reason for the agree-
ment between JTG and the ground survey and
between JTG and Interpron Two as well as the
lack of agreement of JTG, Interpron Two, and
the ground survey with CILU is the different
conception of the meaning of ground area of
carage. JTG, Interpron Two, ano the ground
survey eliminated open areas (cemeteries,
shrines, parks, canals, etc.) within the
area of damage as far as possitle: ClU did not.

€. Koof Area Uamage - Becausc a ground
area of damage figure must uncer any con=-
ditions include the smaller streets, the
smaller open Spaces, etc., the extent of
which cannot 5e determrined by this method,
ground area of damaqe bLeccomes an unreliatle
Indication of actual damage. Ground area of
damage figures are important, however, in
the assessnent of weapon effectiveness. Koof
c¢rea camage is the only accurate expression
of actual damage, and the visyal inspection
meétnod usec in the JTG program descrited
clsevhere in this report, offers a satjs-
factory way of determining this in a reason-
acly short time.

fo Unrecorted Camage - In the larger
cities of Jaran there va2s 2n element of un -
reported camage in the commercial areas
where sore modern buildings, although guttec
Wwithin, hac undamagecd roofs and therefore
dippeared undamaged on vertical rhotographs.
That the areas which contained these damaged
tuildings are of little significance in
relation to the total amount of ground area
damage reported is made clear ty the fact
that they rerresented a small percentage of
the commercial areas which in turn were
cnly small percentages of the cities in
question. There were alsc isolated undamagea
tuildings within the greound areas revcrted

PHOTOGRAPHIC INTELLIGENCE — URBAN AREA ANALYSIS

Urtan Area Photographic Intel ligence - lamage Assessment Evaluation
Comparison of Ground Areas of Damage Reported by JTG, CIU, Intergron Two, and Ground Survey

o DI FFERERCE FROM . OV FFERENCE FRCM
GROUND SURVEY

Cumulat ive

o oo
Cumulat jve

to 29 May | 129].2

e
Cumulat jve

H1 ROSH | MA
NAGASAKI [ 10 August | 34.8 4C.3

Cumulat jve
- 15.5

* Areas are in millions of square feet

Average error in individual reports comcared with grounc surveys,
Given as percentages cf ground survey figures:

(') JTG = 2:7?&'
(2) CIU - 2(*::(:‘7(;

Average difference in indivicual reports comparec with.JTG.

Jiven as percentages of JTG figures:

(1) Cit - 15.C%
(2) Interpron Two - 2,14
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as damagec. These areas were also of Jittle
significance as compared to total ground
area of damrage, and tend to comrensate for
the unreported damage to gutted modern
tuilcings,

IV RECOMMENDATIONS

l. Introduction - |In this section an
attempt i s made to anticipate future re-
quirements. A program is recommended which
should provide a maximum amount of urban
area intelligence in a form whijch can be
readily used. The recommendations are taken
up under two major headings, (1) Revision
and amplification of Exi sting Procedu res,
and (2) Application of the Amen ded Progran.

2. Kevision and Amplification of Existing
Procedures

a. Zoning - To the five zone categories
previously established, i.e., residential,
industrial, mi xed, storage,and transporta-
tion, two additional zones should be addegq,
namely "militaryobjectives" and "commerci al. "
These types of OCCupancy have previously been
Included asparts of other Ones. |nasmuch as
they represent areas of great strategic im-
portance, their location and characteristics
should be individually expressed. A]l seven

Zones are shown on a proposed new basic zone
mac (Exhikit |).

b. Density - All seven Zzones should be

into three sub-zones according to

the same Cénsity categories ncw used for

residential sub-zones. This will provide

addi tional essentijal information for con-

sideration of physical vulnerability and

economic assessment. Indication of density

catedgories on a transparent overlay to the

basic zone map as shown ijn Exhibit 2 will
make this information easy to use.

C. Structural assessment - The i rban
area should be assessed jn terms of its
structural content, Juggested categories are
(a) buildings of wosden construction or
predominantly wooden construction; (b) build-
ings with framewrk of i ron, steel or con-
crete; and (c) buildings with load-bearin gy
walls of Lrick, stone, concrete, etc. The
structural content of the urban area repre-
sents an important consideration in physical

4.27
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vulnerability assessment for detemination
¢t weapon effectiveness, aiming points, and
weacon selection, and should therefore be a
feature of pre-attack urban area analy si s,
The structural categories should also be
indicatedon a transparent over| 8y forplacing
over the basic zone map (Exhibit 3) .

d. Urban damage assessment - Lamage
plots should be prepared in the form of
transparent overiays to the basijc Zzone map
(Exhibits 4 and 5). These wjll indicate
extent of damage in tems of occupancy and
al so, when used in conjunction wjth the
density and structural overlays, in terms o f
censity ancd structure. A damage overl ay
should be prepared for each attack. Cumul a-
tive damage can then be determined by super-
imposition of the separate plots.

e. bata reported - In both pre- anc
post-attack urban studies all ground area,
building density, and roof area data shoul d
be presented in terms of both zon es, and

sut-zones (Fig Iy4),

f. Incustrial, function al,and structu ral
analyses (See part || industri al anal ysis) -
Following the pre-attack detemination of
roof cover of industri al activities, func-
tional and structural analyses of these
activities should be made to assist in the
determination of their maximum productive
capacity and structural cha racteri stics.

go Industrial damage assessment -
Following the post-attack detemination of
roof damage to industrial activities, a much
more thoroujh damege assessment should be
mace with respect to function ang structu re
(See sart 11 industrial analysis) to provide
information for further economic anc phyesical
camage evaluation.,

3. Applicat}oﬁ of the Amended Program
(Fig 15).

a. dtandardization

(1) To achieve the ultimate jn-
tergration of intelligence material for the
most effective mission planning and damage
assessment, it is recommended that one
standard system of methods ang procedures
be adopted for a more successful application

| FIGURE 14]
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of pre- and post-attack analyses.

PHOTOGRAPHIC INTELLIGENCE — URBAN AREA AN
PHOTOGRAPHIC INTELLIGENCE — URBAN AREA ANALYSIS ALYSIS

the zone density studijés resolving each of
these zones into three syt Zzones according

Differences arising from a to building density, produce a conception
lack of standardization are shown in the of the size, quantity and location of the
Frevious comparison of results of the giff.- functional components of the urban area in
erent wartime agencies. their broadest aspects.

FO
TARGET
SELECTION
BAasIs
FOR
FURTHER
TARGET
SELECTION

X Of
UNDAMAGED
SREAS

CAPACITY
AREAS
DAMAGE

b. Objectives - The program is designed 2. Industrial study - The

to produce information which will assijst in: determination of the amount of roof cover
in each incdustrial activity in the urban

(1) The evaluation of the economjc dreas under consideration, and the classi-
potential of urban areas in order to form a fication of this cata according to industrial
basis for establishing priorities in target types for each urban area, e.g. aircraft or
selection. steel, provide quantitative figures which
are intended to produce as quickly as possi-
ble a basis for the comparison of the in-
dustrial capacities of the various urban

areas. Although this study cdoes not allow
(3) Consideration of target occy- for differences of building utilization, it
remains the only index for the comparison of

Capacity, either by itself or in conjunction

(4) The determination of the most with available ground intelligences, until

suitableaiming points and force requirements. more detailed analyses can te accompl i shed.
The subsequent detailed studies are fync-

(5) Analysis of the physical and tional and structural analyses for providing

economic effects of attacks. data necessary to determine maximum indus-
trial capacitijes.

FUNCTIONAL
IMPORTANCE
MAXIMUM
INDUSTRIAL
CAPACITY
DAMAGE
ASSESSMEMNT
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UNDAMAGED
ASSESSMENT
EVALUATION os

/
AN
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INDUSTRIA
ASSESSMENT

N\
ASSESSMENT\

GENERAL
ASSESSMENT ¢
GENERAL
INDUSTRIAL
ASSESSMEN

EECONOMIC APPRAISAL]
/

(2) The design and selection of
weapons to be used in urban attacks.

INSURANCE
PLANS
INTELLIGENCE

GROUND

pancy for mission planning.

NDIVIDUAL
INDIVIOVAL

INDUSTRIES

STRUCTURAL

ROOF AREA
FUNCTIIONAL &/
ANALYSES

TALLATIONS|INDUSTRIES

INDIVIDUAL i

INS
STRUCTURAL DAMAGE

FUNCTIONAL ¢/
ASSESSMENTS

INDIVIOVAL
INSTALLATIONS

(6) Determination of weapon effec-

ivenass 3. Target selection - Thuys

with an indication of the relative industrial
Capacities of various urban areas and a
knowledge of the location, size, and guantity
of the other zones which influence industry,
commerce, and general importance, compara-
tive functional importance js determined for
useé as a basis for target selection.

NSITY |ISTRUCTURM

3
OVERLAY

ZONE
DENSITY
FIGURES

C. Pre-attack analysis

(1) Source material - Aerjal chot o-
graphy and ground intelligence provided the
Source material for pre-attack analysis.
Adequate amounts of toth of these elements
are necessary to produce a ccmplete study.
however, when one of these is lacking, either
totally or in some degree, avajlable materja)
can be utilized to Prepare 2 modified form
of the full analysis.

£,
N
e
=
z
<
o
=
-
&
o
Q.

- GENERAL-- STUDY- | INDUSTRIAL STUDY

ROOF-AREAS

ZONE
GRounD

(b) Physical vulnerability

l. General study - The zone
map and the structural content and density
overlays provide information which will
assist in:

AERIAL
PHOTOGRAPHY

(2) Pre-attack analysis is divided
into a general study and an industrial study,
the products of which are important to
economic appraisal and ccnsideration of the
physical yulnerability of the target in
the following way,

S

Weapon Lesign

heapon Selection

Letermination of Force heGguirements
Aiming Point Selection

IG
IREME

2. Industrial study - Struc-
tural analyses of individual industrial
activities will provide additional informa-

(a) Economic appraisal

AIMING- POINT- SELECTIONS

FORCE - REQUIREMENTS
WEAPON - SELECTIONS

AIMING -POINT-SELECTIONS
WEAPON- EFFECTIVENESS

WEAPON - SELECTIONS
FUTURE --

WEAPON - D
ORCE - RE

| FIGURE 15

-
- w
-

l. General study - The zone tion on the physical characteristics |-

map dividing the urban area Iinto seven
significant occupancy types or zones. and

,M y

lustrated in the structural and density
overlays for those targets made the object
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ot special attack.
0. Post-attack analysis

(1) Post-attack analysis is also
givided into a general study and an indus-
trial study the products of which are im-
portant for economic and physical damage
assessment in the following way.

(a) Economic appraisal

l. General study - The damage
plot and report I llustrating the amcunt and
location ¢t camage accerding 1o Zones and
sub zones provides information necessary for
assessment of the troad economic effect of
the attack in terms of cehousing, abtsentee-
Ism, casualties, disruption of utilities and
services, ana yeneral administration (ijs-
oraanization. These factorsaswell as dijrect
camace tc factory tuiloings anc €quipgment,
Centritute significantly to industrial loss.

2. Industrial study - A plant
building camage plot and report, and the
classification of damage data according to
individual industrial types illustrates the
quantitative effect of the attack upon in=-
dustry. This phase, an immediate appraisal
of industrial damage, deals only with amount
of plant area and may not be translated dij-=-

rectly into terms of production loss as | t
does not allow for aqualitative differences
among factories in a given industry. Sub-
sequent structural ano functional damage
assessment will provide data necessary for
the determination of effect on procductive
capacity.

3. Further Target Selection -
In light of the total economic damage assess-
ment the undamaged areas of the target are
evaluated as to target value, thus forming
a basis for further target selection.

(b) Physical vulnerabtility

|. General study - The damage
plot and repcrt when considered in conjunc-
tion with the zone map and the structural
ana density overlays illustrates the loca-
tion, extent and physical characteristics of
the damagea areas, thus assisting in tarjget
and vulnerability studies. Should a fost-
attack economic appraisal indicate that the
undamaged target area has further target
value that area can bte assessed as in pre-
attack analysis for attack recommendations.

2. Incustrial study - Struc-
tural damage assessments of incividual in-
custrial activities will give detajls of
the type and nature of the damage. This
data is related alsc to weapon effectiveness
and further weapon reauirements.
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UNITED STATES STRATEGIC BOMBING SURVEY

European War

LIST OF REPORTS

The following list of studies is a bibliography of com-

leted reports resulting from the

German survey.

eports numbers 1, 2, and 3 can be purchased from
the Superintendent of Documents, Government Print-
ing Office, Washington, D. C. Permission to examine
the remaining reports may be had by writing to the
headquarters of the Survey at Gravelly Point, Wash-
ington 25, D. C.

1
2

6
7
8
9
0

11. Messerschmitt A G,

12

13
14

The United States Strategic Bombing Survey:
Summary Report (European War)

The United States Strategic Bombing Survey:
Over-all Report, (European War)

The Effects of Strategic Bombing on the German
War Economy

AIRCRAFT DIVISION
(By Division and Branch)

Aircraft Division Industry Report
Inspection Visits to Various Targets (Special
Report)

Airframes Branch

Junkers Aircraft and Aero Engine Works, Dessau,
Germany

Erla Maschinenwerke G m b H, Heiterblick,
Germany

A T G Maschinenbau, G m b H, Leipzig (Mock-
au), Germany

Gothaer Waggonfabrik, A G, Gotha, Germany

Focke Wulf Aircraft Plant, Bremen, Germany

Over-all Report

Part A

Augsburg, Germany | Part B

_ .. lAppendices I, II, III
Dornier Works, Friedrichshafen & Munich,
Germany

Gerhard Fiescler Werke G m b H, Kassel, Ger-
many

Wicner Neustaedter F lugzeugwerke, Wiener Neu-
stadt, Austria

Aero Engines Branch

Bussing NAG Flugmotorenwerke G m b H,
Brunswick, Germany

Mittel-Deutsche Motorenwerke G m b H, Tau-
cha, Germany

Bavarian Motorworks Ine, Eisenach & Durrenhof,
Germany

Bayerische Motorenwerke A G (BMW) Munich,
icrmany

Henschel Flugmotorenwerke, Kassel, Germany

Light Metal Branch

Light Metals Industry {Part I, Aluminum
of Germany Part II, Magnesium

Vereinigte Deutsche Metallwerke, Hildesheim,
Germany

Metallgussgesellschaft G m b H, Leipzig, Ger-
many

Aluminiumwerk G m b H, Plant No. 2, Bitterfeld,
Germany

Gebrueder Giulini G m b H, Ludwigshafen, Ger-
many

Luftschiffbau Zeppelin G m b H, Iriedrichshafen
on Bodensee, Germany

26
27

28
29
30

Wieland Werke A G, Uim, Germany

Rudolph Rautenbach Leichtmctallgiessereien.
Solingen, Germany

Lippewerke Vereinigte Aluminiumwerke A G,
Lunen, Germany

Vereinigte Deutsche Metallwerke, Heddernheim,
Germany

Duerener Metallwerke A G, Duren Wittenau-
Berlin & Waren, Germany

AREA STUDIES DIVISION

Area Studies Division Report

A Detailed Study of the Effects of Area Bombing
on Hamburg

A Detailed Study of the Effects of Area Bombing
on Wuppertal

A Detailed Study of the Effects of Area Bombing
on Dusseldorf

A Detailed Study of the Effects of Area Bombing
on Solingen

A Detailed Study of the Effects of Area Bombing
on Remscheid

A Detailed Study of the Effects of Area Bombing
on Darmstadt

A Detailed Study of the Effects of Area Bombing
on Lubeck

A Brief Study of the Effects of Area Bombing on
Berlin, Augsburg, Bochum, Leipzig, Hagen
Dortmund, Oberhausen, Schweinfurt, an
Bremen

CIVILIAN DEFENSE DIVISION

Civilian Defense Division—Final Report

Cologne Field Report

Bonn Field Report

Hanover Field Report

Hamburg Field Report—Vol I, Text; Vol H,
Exhibits

Bad Oldesloe Field Report

Augsburg Field Report

Reception Areas in Bavaria, Germany

EQUIPMENT DIVISION
Electrical Branch

German Electrical Equipment Industry Report
Brown Boveri et Cie, Mannheim Kafertal, Ger-
many

Optical and Precision Instrument Branch

Optical and Precision Instrument Industry

Report
Abrasives Branch

The German Abrasive Industry
Mayer and Schmidt, Offenbach on Main, Ger-
many

Anti-Friction Branch
The German Anti-Friction Bearings Industry

Machine Tools Branch

Machine Tools & Machinery as Capital Equip-
ment

Machine Tool Industry in Germany

Herman Kolb Co, Cologne, Germany

Collet and Engelhard, Offenbach, Germany




Naxos Union, Frankfort on Main, Germany

MILITARY ANALYSIS DIVISION

The_Defeat* of the German Ajr Foree
V:-“ capons (Crossbow) campaign
Air Force Rate of Operation
_ Factors in Com
ations in the European Theatre

Bombing Accuracy, USAAF Heavy and Medium

Bombers in the ETO
Description of RAF Bombing

MORALE DIVISION
Medical Branch

The Effect of Bombing on Health and Medical

Care in German v

MUNITIONS DIVISION
Heavy Industry Branch
The Coking Industry Report of E}erman_v

Coking Plant Report No. 1, Sections A, B, C, & D
Gutehoﬂmmgshuette, Oberhausen, Germany
Friedrich-Alfred Hutte, Rheinhausen, Germany
Neunkirchen Eisenwerke A G, N eunkirchen, Ger-
many
Reichswerke Hermann Goering A G, Hallendorf,
Germany
Hamborn, Germany

beck Plant, Essen,

ettenverein, A G, Dort-
mund, Germany
Hoesch A G, Dortmund, Germany
Bochumer Verein fuer Gusstahlfabrikation A G,
Bochum, Germany

Motor Vehicles and Tanks Branch

German Motor Vehicles Industry Report

Tank Industry Report

Daimler Benz A G, Unterturkheim, Germany

Renault Motor Vehicles Plant, Billancourt, Paris

Adam Opel, Russelheim, Germany

Daimler Benz-Gaggenau Works, Gaggenau, Ger-
many

Maschinenfabrik Augshurg-N urnberg, Nurnberg,
Germany

Auto Union A G, Chemnitz and Zwickau, Ger-

ny

Hewnschel and Sohn, Kassel, Germany

Maybach Motor Works, Friedrichshafen, Ger-
many

Voigtlander Maschinenfabrik A G, Plaien, Ger-
many

Volkswagenwerke, Fallersleben, Germany

Bussing NAG, Brunswick, Germany

Muehlenbau Industrie A G (Miag) Brunswick,
Germany

Friedrich Krupp Grusonwerke, Magdeburg, Ger-
many

Submarine Branch

German Submarine Industry Report

Maschinenfabrik Augsburg-Nurnberg A G, Augs-
burg, Germany

Blohm and Voss Shipyards, Hamburg, Germany

Decutschewerke A G, Kiel, Germany

Deutsche Schiff und Maschinenbau, Bremen,
Germany

Friedrich Krupp Germaniawerft, Kiel, German y

Howaldtswerke A G, Hamburg, German y

Submarine Assembly Shelter, Farge, Germany

Bremer Vulkan, Vegesack, Germany

Ordnance Branch
Ordnance Industry Report

102 Friedrich Krupp Grusonwerke A G, Magdeburg,

103
104
105
106

107
108

127
128
129

130
131

132

133

Germany
Bochumer Vercin fuer Gusstahlfabrikation A G,
Bochum, Germany
Henschel and Sohn, Kassel, Germany
Rheinmetall-Borsig, Dusseldorf, Germany
Hermann Goering Werke, Bmlmsclm'(‘ig, Hal-
lendorf, Germany
Hannoverische Maschinenban, Hanover, Germanvy
Gusstahlfabrik Friedrich Krupp, Essen, Germany

OIL DIVISION

Oil Division Final Report

Oil Division Final Report, Appendix

Powder, Explosives, Special Rockets and Jet
Propellants, War Gasoes and Smoke Acid (Min-
isterial Report #1)

Underground and Dispersal Plants in Gireater
German vy

The German Oil Industry, Ministerial Report
Team 78

Ministerial Report on Chemicals

Oil Branch

Ammoniakwerke Merseburg G m b H, Leuna,
Germany—2 appendices

Braunkohle Benzin A G, Zeitz and Bohlen,
Germany

Wintershall A G, Luetzkendorf, Germanyv

Ludwigshafen-Oppau Works of I G Farbenin-
dustrie A G, Ludwigshafen Germany

Ruhroel Hydrogenation Pfant, Bottrop-Boy,
Germany, Vol I, Vol II

Rhenania Ossag Mineraloelwerke A G, Harburg
Refinery, Hamburg, Germany

Rhenania Ossag Mineraloelwerke A G, Grass-
brook Refinery, Hamburg, Germany

Rhenania Ossag Mineraloelwerke A G Wil
helmsburg Refinery, Hamburg, Germany

Gewerkschaft Victor, Castrop-Rauxel, Germany,

Vol I & Vol II

Europaeische Tanklager und Transport A G.
Hamburg, Germany

Ebano Asphalt Werke A G, Harburg Refinery,
Hamburg, Germany

Meerbeck %%heinpreussen Synthetic Oil Plant—
Vol I & Vol II

Rubber Branch

Deutsche Dunlop Gummi Co., Hanau on Main,
Germany

(ontinental Gummiwerke, Hanover, Germany

Huels Synthetic Rubber Plant

Ministerial Report on German Rubber Industry

Propellants Branch

Elektro Chemischewerke, Munich, Germany

Schoenebeck Explosive Plant, Lignose Sprengstoff
Werke G m b H, Bad Salzemen, Germany

Plants of Dynamit A G Vormal, Alfred Nobel &
Co, Troisdorf, Claustf;al, Drummel and Dune-
berg, Germany

Deutsche Sprengchemie G m b H, Kraiburg,
Germany

OVERALL ECONOMIC EFFECTS DIVISION

134

Overall Economic Effects Division Report
Gross National Product ----|Special papers
Kriegs Eil Berichte._ _ _ _ ' which together
Herman Goering Works_ _ __ J comprise the
Food and Agriculture____ above report

PHYSICAL DAMAGE DIVISION

Villacoublay Airdrome, Paris, France

Railroad Repair Yards, Malines, Belgium
Railroad Repair Yards, Louvain, Belgium
Railroad Repair Yards, Hasselt, Belgium

~ CONFIDENWAL

Railroad Repair Yards, Namur, Belgium

Submarine Pens, Brest, France

Powder Plant, Angouleme, France

Powder Plant, Bergerae, France

Coking Plants, Montigny & Liege-Belgium

Fort St. Blaise Verdun Group, Metz, France

(Gnome et Rhone, Limoges, France

Michelin Tire Factory, Clermont-Ferrand, France

Gnome et Rhone Aero Engine Factory, Le Mans,
France

Kugelfisher Bearing Ball Plant, Ebelspach, Ger-
many

Louis Breguet Aircraft Plant, Toulouse, France

S. N. C. A. 8. E. Aircraft Plant, Toulouse, France

A. I. A. Aircraft Plant, Toulouse, France

V Weapons in London

City Area of Krefeld _
Public Air Raid Shelters Germany _
Goldenberg Thermal Electric Power Station,
Knapsack, Germany _
Brauweiler Transformer & Switching Station,
Brauweiler, Germany

Storage Depot, Nahbollenbach, Germany

Railway and Road Bridge, Bad Munster, Ger-
many

Railway Bridge, Eller, Germany

Gustloffi-Werke Weimar, Weimar, Germany

Henschel and Sohn G m b H, Kassel, Germany

Area Survey at Pirmasens, Germany

Hanomag, Hanover, Germany

M A N Werke Augsburg, Augsburg, Germany

Friedrich Krupp A G, Issen, Germany _

Erla Maschinenwerke, G m b H, Heiterblick,
Germany

A T G Maschinenbau G m b H, Mockau, Ger-
Iany..

Erla Maschinenwerke G m b H, Mockau, Ger-
many

Bayerischa Motorenwerke Durrerhoff, Germany

Mittel-Deutsche Motorenwerke G m b H, Taucha,
(iermany

Submarine Pens Deutsche-Werft, Hamburg, Ger-
many

Multi-Storied Structures, Hamburg, Germany

Continental Gummiwerke, Hanover, Germany

Kassel Marshalling Yards, Kassel, Germany

~

Ammoniskwerke, Mersburg-leuna, Germany

Brown Boveri et Cie, Mannheim, Kafertal, Ger-
many

Adam }Opel A G, Russelheim, Germany

Daimler-Benz A G, Unterturkheim, Germany

Valentin Submarine Assembly, Farge, Germany

Volkswaggonwerke, Fallersleben, Germany

Railway giaduct at Bielefeld, Germany

Ship Yards Howaldtswerke, Hamburg, Germany

Blohm and Voss Shilgyards,-, Hamburg, Germany

Daimler-Benz A G, Mannheim, Germany

Synthetic Oil Plant, Meerbeck-Hamburg, Ger-
many

Gewer]ischaft Victor, Castrop-Rauzel, Germany

Klockner Humblolt Deutz, Ulm, Germany

Ruhroel Hydrogenation Plant, Bettrop-Boy,
Germany :

Neukirchen Eisenwereke A G, Neukirchen, .
Germany

Railway Viaduct at Altenbecken, Germany

Railway Viaduct at Arnsburg, Germany

Deurag-Nerag Refineries, Misburg, Germany

Fire Raids on German Cities

I G Farbenindustrie, Ludwigshafen, Germany,
Vol I & Vol II

Roundhouse in Marshalling Yard, U'm, Germany

I G Farbenindustrie, Leverkusen, Germany

Chemische-Werke, Huels, Germany

Gremberg Marshalling Yard, Gremberg, Ger-

many _
Locomotive Shops and Bridges at Hamm, Ger-

many

TRANSPORTATION DIVISION

Transportation Division Report

Rail Operations Over the Brenner Pass . :
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