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CATALOG OF AIR FORCE WEATHER TECHNICAL DOCUMENTS

PREFACE

This catalog supersedes AFWTL/TC-06/001 Revised, Catalog of Air Force Weather Technical Documents: 1941-2006, 19
June 2007. It lists unclassified technical publications and other unclassified technical materials published or produced by and
for Air Force Weather Agency, the former Headquarters Air Weather Service (AWS), Air Force Global Weather Center
(AFGWC), 14" Weather Squadron (formerly Air Force Combat Climatology Center (AFCCC); formerly USAF
Environmental Combat Climatology Center (USAFETAC)), and former AWS wings from about 1941 through 2008. See
Technical Reports 173 and 174 for listings of additional publications by Air Force Weather field activities between 1937 and
1961. Technical Report 166 lists documents prepared by weather staff sections of Headquarters Army Air Corps and
Headquarters Army Air Forces 1937-1945.

Nearly all the materials listed here are available from the AFWTL, the Defense Technical Information Center (DTIC), or the
National Technical Information Service (NTIS), depending on the type of material and the requestor. Detailed availability
information and ordering instructions are provided inside the catalog.

Listings for documents subject to “limited distribution” are indicated by the inclusion of their individual limited distribution
statements and “export control” warnings, when applicable.
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Chapter 1

INTRODUCTION

1.1 History of the AWS Technical Publication
System

The organization for weather in the Army Air Force’s
headquarters during World War II was not the typical
AAF staff section in that a large part of its efforts were
directed toward doing research, compiling climatological
data, and preparing translations of foreign meteorological
data. As a result, thousands of technical documents were
prepared. Some of these were formally numbered and
cataloged, and many are still part of the active AWS
technical publication inventory. Others have been
maintained as part of the AF Weather Technical Library’s
historical holdings. Unfortunately, many of these
documents have been lost. Many more remain to be
cataloged and archived.

A formal technical publications system began to evolve in
the fall of 1945 when the Army Air Forces (AAF)
Weather Service started issuing technical reports as
“AAFWS TRs,” using the then-current AAF system of
base and serial numbers. When the AAF Weather Service
became the Air Weather Service in 1946, the report
designation was changed to “AWS TR.” The report
numbering system was also changed in 1946, and again in
1950. AWS technical reports were divorced from the
USAF standard publications system in 1961 to become a
separate entity under Department of Defense preparation
and publication rules. In mid-1973, there was another
numbering system change, with the last two digits of the
publication year added to the report number (e.g., “AWS-
TR-73-251”). In 1979, formats were changed again to
conform to the American National Standard and provide
for serial numbering within each calendar year; e.g.,
“AWS/TR--85/001.” The designators for technical
publications changed from "AWS" to "AFWA" when the
reorganization occurred in 1997.

The first AWS technical notes (TNs) were published in
1978, but USAFETAC had started issuing them 10 years
earlier. Although several “bibliographies” of AWS
technical documents were published in the 30-year period
following World War II, the first “technical index” (TI)
was not issued until 1979. The “index” became a
“catalog” in 1985. In July 1985, a detached appendix
(TCA) that listed all AWS technical publications bearing
distribution limitation statements “B” through “X” was
added. But since the reasons for maintaining a separate
appendix no longer existed in 1988, the appendix (TCA)
and its parent (TC) were merged with the April 1989
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edition. Documents subject to “limited” distribution (IAW
AFR 80-45) are so annotated in this catalog. Users of the
catalog are cautioned to note and observe those
limitations carefully.

1.2 How to order from the Catalog

Detailed availability information, office of primary

responsibility (OPR), and specific ordering instructions

are given at the beginning of each catalog section. Some
materials are available only in microfiche and others are
available only in low quality microfiche paper copies.

Still others may not be available for use outside the

AFWTL; in these cases, at least some of the information

required can be extracted and provided to qualified

requesters by phone, message, or letter. General ordering
instructions follow:

e Air Force units (including Air National Guard, Air
Force Reserve, and AFIT) order from the AFWTL,
151 Patton Ave Room 120, Asheville NC 28801.
Order by technical report number and title via the
AFCCC website: www.afccc.af.mil. Note: AFWTL
plans to convert most of the paper copies of technical
documents into electronic copies. Approximately
1100 of these documents have already been
converted. Contact AFWTL for information
concerning electronic documents.

e  Other Department of Defense (DoD) agencies and
bona fide DoD contractors order materials that have
been archived at the Defense Technical Information
Center (DTIC) by DTIC accession number (AD or
ADI) from: DTIC, McNamara Headquarters
Complex, 8725 John J. Kingman Road, Fort Belvoir,
VA 22060-6218. http://www.dtic.mil/dtic/index.html
For materials without AD/ATI numbers, contact the
AFWA OPR (office of primary responsibility) given
in individual catalog sections. Documents with ATI
numbers cannot be computer-requested and must be
ordered from DTIC by mail or phone. Non-DoD
agencies may request certain materials that have been
archived from the National Technical Information
Service (NTIS), 5285 Port Royal Road, Springfield
VA 22161, telephone (703) 487-4650.

e Non-DoD agencies may request certain materials that
have been archived there from the National Technical
Information Service (NTIS), 5285 Port Royal Road,
Springfield, VA 22161, telephone (703) 487-4650.
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1.3 DTIC/NTIS Cataloging and Numbering
System

AWS technical publications are registered with the
Defense Technical Information Center (DTIC) and
entered into the DTIC database to facilitate technical data
exchange within the Department of Defense. DTIC
registry allows any DoD researcher access to documents
registered there. Certain AWS technical publications
(those designated as “Approved for public release;
distribution unlimited”) are forwarded by DTIC to the
National Technical Information Service (NTIS), where
they are assigned another number and made accessible to
non-DoD researchers.

1.4 List of Miscellaneous Catalogs and Indices

AWS/TI-79/001 (AD-A177777) Index of AWS
Technical Seminars, June 1979. Originally published as
USAFETAC-TN-78-001.  Lists technical seminars
prepared by HQ AWS and other AWS units and reported
as of 1 February 1979 in accordance with AWSR 80-3,
Technique Development. Seminars listed may or may not
still be available from the issuing unit.

1-2

AWS/TI-79/002 (AD-760091) Catalogue of Local
Forecast Studies, July 1979. Formerly AWS Pamphlet 0-
13, January 1973; republished as AWS/TI-79/002 without
change. Note that this document lists only those forecast
studies that had been prepared before publication of this
document; the requirement for collecting and publishing
such lists was subsequently dropped. With few
exceptions, the documents listed here are available from
the AWS Technical Library, Scott AFB, IL 62225-5458.

TWWI/TI-89/001 (AD-None) Index of Films, Briefings,
and Other Training aids Available for Loan, 15
November 1989. Supersedes 7TWW/TI-87/001, July 1987.

TWWI/TI-89/002 (AD-None) Technical Information
Available for Mobility, 21 October 1989. Supersedes
TWW/TI-87/001, August 1987.

TWWI/TI-89/003 (AD-None) Quick Reference Retention
Index for AWS Technical Reports & Technical Notes
and AFGWC, USAFETAC Technical Notes, October
1989. Supersedes 7TWW/TI-87/003, 15 August 1987.
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Chapter 2

TECHNICAL REPORTS

2.1 Air Force Weather Agency

The office of primary responsibility (OPR) for AWS/AFWA Technical Reports (TRs) is AFWA/A3O, 106 Peacekeeper Dr.
2N3, Offutt AFB NE 68113-4039. The documents themselves, however, are published, stocked, maintained, and distributed
by the Air Force Weather Technical Library (AFWTL) — see Section 1 for general ordering instructions.

Some of the AWS and AAFWS technical reports listed here (identified as “AD-NONE”) are no longer registered at, or
available from, the Defense Technical Information Center (DTIC). These reports have, at some time in the past, been
“rescinded” by AFW officials, either because they were thought to have outlived their operational usefulness or because they
no longer reflected AFW views. Such reports are included in this catalog and archived in the AFWTL primarily because of
their historical value. Despite the fact that they may be technically obsolete, these documents contain irreplaceable
information and background on AFW programs, systems, and techniques. They also show the chronological growth and
development of AFW’s scientific and technical programs. Note that some technical report numbers are duplicated, a situation
that resulted when officials “rescinded” a report, then reused the number.

Most documents listed here are available from the AFWTL in paper. Many have been digitized and are available in .pdf
format. Some of the earlier documents are held in only one library copy, or in microfiche reproductions. Check with the
AFWTL,; although some documents are in poor condition and marginally reproducible, copies will be attempted on request.
Documents with a “#” symbol are known to have existed, but cannot be found. If you can provide copies of these, please
notify the AFWTL at DSN 673-9019.

AWS TR 45-1 (AD-NONE) Analysis of the Japanese determination and forecasting, pressure and radio
Weather Service, May 1946, 505pp. A detailed analysis altimet(_ers,_ wind a}nd drift dete(mination,_ true height
and description of the Japanese Weather Service as it was determlnatlo_n for hlgh—IeveI_ bombing. Describes and tells
organized and operated during and before WWIL. how to use aircraft weather instruments.

Describes Japanese weather equipment, forecasting and AWS TR 55-4 (ATI74431) Use of the Radio Altimeter
analysis techniques, climatology, oceanography, and in Determining Wind and Drift While In-Flight,
more. One copy (bound) archived at AWSTL. Weather Information Branch, Hq AAF, December 1943,
Redesignated and archived as AWS TR 200-1. 12pp. Gives theory and method for using radio altimeter
AAFWS TR 55-1 (AD-NONE) The Weather Utility of to determine wind direction and speed, and therefore drift.
Radio Set AN/APQ-13, February 1946, 17pp. A report on Derived from September 1943 note by J.C. Bellamy of
field testing of the AN/APQ-13 Radio Set modified for the University of Chicago.

use as a storm detection radar at seven bases in the AAFWS TR 56-1 (AD-NONE) See AWS TR 55-3.

southwestern U.S. during 1945. On the basis of APQ-13 u _ i
performance during this test, AWS began expanding its AAFWS TR 58-1 (AD-NONE) Sec AWS TR 55-4.

storm detection network. Rescinded May 1954. AWS TR 101-1 (AD-NONE) Weather Forecast_ing for
AAFWS TR 55-2 (AD-NONE) Preliminary Radar Operations, March 1944, 61pp. An early primer on

. ) . radar theory and operational application in forecasting.
Instructions for Storm Detection Ground Installation of y P PP g

. Section I: Radio-Physics Background; Section |,
.AN/APQ_BA’ ngruary .1946.’ 22pp. Provides Forecasting the NR Curve; Section I, Preliminary
instructions for siting and installing this early storm

Climatological Survey of NR Curve Characteristics.

detection radar set. Includes photos, wiring diagrams, :
start-up, tuning, and shutdown instructions. Rescinded Rescinded 1949.
June 1949. AAFWS TR 335-5 (AD-NONE) Weather Forecasting

for Artillery Fire, May 1944, 51pp. Formerly TR-90-1
and AWSM 105-26-1, A guide for weather Forecasters
who support artillery firing. Acquaints forecasters with
ballistics, discusses relationships between ballistics and
meteorology.

AWS TR 55-3 (AD-NONE) Determination of Absolute
Height and Wind for Aircraft Operations, Weather
Division, Hq AAF, September 1944, 100pp. A primer for
altimetry. Gives theoretical basis and procedures for
various altimetry methods vital to bombing and
navigation. Addresses the hydrostatic equation, height
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AWS TR 900-5 (AD-NONE) Lectures on the Analysis
of Variance and Covariance, by Dr A. Wald, March
1946, 145pp. Formerly AAFWS TR-220-1, In the absence
of an adequate textbook on modern statistics, the AAF
Weather Service received permission to print and
distribute Professor Wald’s Columbia University lecture
notes on the subject. Report recommended for all those
engaged in verification, development of Forecasting rules
and equations, testing of equipment or procedures, or any
other activity employing statistical methods. Includes
papers and notes on Sequential Analysis, a technique
developed by Professor Wald.

AWS TR 900-10 (AD-NONE) Notes on the Theory of
Statistical Estimation and of Testing Hypotheses, by Dr
A. Wald, March 1946, 137pp. Formerly AAFWSTR 200-
2. A companion work to the above (AWS TR-900-5).

AWS TR 105-1 (ATI72493) The Structure of the Local
Winds in the Los Angeles Basin, California, Hq AAF
Weather Service Asheville, NC, September 1945, 30pp.
Prepared by Former AAF Weather Research Station at
University of California at Los Angeles under supervision
of Meteorology Department staff as the partial result of a
project for forecasting beginning and ending of sea breeze
in Southern California and regions of similar climate.
Although details are of practical value only to operations
in the LA Basin, the general picture applies to local wind
problems in other regions.

AWS TR 105-2 (AD242199) Wind Variability, Maj
Hugh W. Ellsaesser, 10 March 1960, 91pp. Designed to
give weather forecasters methods for evaluating and
applying wind variability data. Data are summarized in
graphic and tabular form. Statistical methods for
representing variability, data accuracy, and causes of
variability are discussed. Past studies of the subject
reviewed. Appendix I tells how to use the data in the
field; gives sample problems, with solutions.

AWS TR 105-3 (ATI65132) On Vertical Motion in the
Atmosphere, Hq AWS, November 1945, 86pp. Contains
three papers: (1) “Determination of the Field of Vertical
Motion,” by Robert G. Fleagle, Homer T. Mantis, and
H.A. Panofsky (surveys history of vertical motion studies,
describes techniques for computation, and gives results of
tests of these techniques); (2) “A Descriptive Study of the
Field of Vertical Motion in a Colorado Low,” by Robert
G. Fleagle (a descriptive study of the three-dimensional
field of motion in a cyclone); (3) “Computation of
Vertical Motion from Constant Pressure Charts,” by
James E. Miller (describes a technique believed to be
practical For use with constant pressure charts).

AWS TR 105-4 (ATI82074) A Study of Waves in the
Easterlies, prepared by the USAC Research Unit of the
Ninth Weather Region, Rio Piedras, Puerto Rico (revised
edition edited by H. Riehl, 1946), July 1945, 108pp. A
published study of weather analysis and hurricane
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forecasting in the tropics. Study conducted by the Air
Corps ITM Research unit attached to the Institute of
Tropical Meteorology of the University of Chicago at the
University of Puerto Rico, Rio Piedras, PR. Discusses
easterly wave formation, structure, weather distribution,
maintenance, displacement, intensification, and
termination.

AWS TR 105-5 (ATI65136) Tables of Equivalent
Potential Temperature for the Standard Constant-
Pressure Surfaces, Air Weather Service, 1946, 8pp.
Tables of potential temperature in °A for the surface of
the earth. Equivalent potential temperatures are given for
1,000, 900, 850, 700, 500, and 300 mb surfaces.
Condensation temperature given in °C. A rule for the
graphic construction of isopleths of equivalent potential
temperature is given.

AWS TR 105-6 (ATI70922) Critique of Verification of
Weather Forecasts, Forecast Branch, Weather Division,
Hq AAF, January 1944, 84pp. Discusses rationale for
forecast verification, gives examples of definitions and
concepts, notes on weather classes. With annotated
bibliography containing summaries of 55 articles on
verification.

AWS TR 105-7 (ATI112490) Final Report on the Use
of Symmetry Points in the Pressure Curves for Long-
Range Forecasting, by B. Haurwitz, March 1944, 7pp.
Final report on study by the Meteorology Department,
Massachusetts Institute of Technology. Summarizes study
results and explains why the symmetry property of
pressure curves (although a common phenomenon) can’t
be used for Forecasting.

AWS TR 105-8 (ATI65138) Preliminary Report on
Cloud Conditions Over the North Atlantic, January —
March 1944, by 2Lt Albert W. Badanes, September 1944,
23pp. Weather observations over the North Atlantic were
made, with particular reference to cloud formations, by
three C-54 weather airplanes, from January through
March 1944. Data was obtained on “flyable” days;
conclusions are for conditions, routes, and tracks forecast
as “flyable.” About 15% of flying time was spent in
cloud. Average altitude was about 20,000 ft. Forms of
icing encountered separated into types. Frontal cloud
structure studied to discover any regular layer-like
vertical pattern with clear spaces through which aircraft
could be routed. Fronts classified as cold, warm, or
occluded, with further separation into “strong,” or “weak”
types. Data indicate it is usually possible to fly in the clear
through any front except a strong occlusion. Optimum
night levels for various types of cloud conditions are
tabulated.

AWSTR 105-9 (AD-NONE) A Rational Method of
Constructing High Altitude Weather Maps, August
1944, 7pp. Describes method for drawing 20,000-foot and



10-kilometer charts to partly overcome lack of wind or
pressure observations.

AWS TR 105-10 (ATI72476) Preliminary Report of
Meteorological Program of San Jose Island, Panama,
Weather Division, Hq AAF, September 1944, 23pp. The
results of a study at San Jose Island to determine the
influence of jungle vegetation and terrain on those
meteorological elements of importance to the diffusion of
gas clouds in the jungle.

AWS TR 105-11 (ATI72849) Non-Frontal Cumulus
Clouds on the North Atlantic Routes, AAF Weather
Station, Massachusetts Institute of Technology, January
1945, 16pp. Preliminary report on a climatological and
statistical study of the frequency, height, and location of
non-frontal or air-mass cumulus clouds on three of the
principal North Atlantic routes during January, February,
and March of 1944. Results compiled from observations
made by six AAF weather officers flying the Atlantic in
C-54 weather reconnaissance planes.

AWS TR 105-12A (ATI65147) Preparation of a
Classification Graph East Asia—West Pacific Synoptic
Region, January 1899 through June 1939, Part I,
Meteorology  Department, California Institute of
Technology, February 1945, 93pp, by William H. Rempel
and Newton C. Stone . Fundamental, ideal synoptic
sequences for the East Pacific synoptic region are
provided as basis for analogues to be used in the
preparation of extended forecasts.

AWS TR 105-12B (AD-NONE) Classification Graph
East Asia—West Pacific Synoptic Region, January 1899
through June 1939, Part Il, CIT-AAF Research Unit,
December 1944, 6pp, by William H. Rempel and Newton
C. Stone. As an aid in selecting analogues, the
classification graph presents a visual index of similar
daily synoptic patterns with modifications for January 1,
1899, through June 30, 1939. Ideal types indicated by
color blocks. Note: This report not available from DTIC;
a few color copies are archived at AFWTL.

AWS TR 105-13 (ATI72495) A Checklist for
Forecasting Southern California Stratus, by Morris
Neiburger AAF Research Weather Station, University of
California at Los Angeles, 1945, 35pp. A short report on a
joint Army-Navy-Weather Bureau study conducted
during the 1944 stratus season under the auspices of the
Joint Meteorological Committee. Illustrates how the
knowledge of stratus behavior derived from the 1944
studies and combined with other forecasting tools give
promising forecast results.

AWS TR 105-14A (ATI65141) Preparation of a
Classification Graph East Pacific Synoptic Region,
January 1899 through June 1939, Part I, by William H.
Rempel and Newton C. Stone, Meteorology Department,
California Institute of Technology, June 30, 1944, 65pp.
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A progress report in the development of a classification
graph for the East Asia, West Pacific, and North
American synoptic regions. Purpose of investigation was
to develop a reliable and efficient method of analogue
selection. Forty years (1899-1939) daily synoptic sea-
level Northern Hemisphere historical weather was used as
the data source. Preliminary investigation revealed the
existence of several well-established 3-day synoptic
sequences that recurred with high frequency. A brief
description of the principal features of each synoptic
weather type for the region is given. Preliminary types
have been developed for all seasons. All data shown in
composite charts and graphs.

AWS TR 105-14B (AD-NONE) Classification Graph
East Pacific Synoptic Region, January 1899 through
June 1939, Part 11, May 1945. by William H. Rempel
and Newton C. Stone. Note: Not available from DTIC;
contact AFWTL.

AWS TR 105-15 (ATI114522) Analysis and
Forecasting of Tropical Cyclones of 1944 in the
Caribbean Sea and Western Atlantic Ocean, With the
Aid of Aircraft Reconnaissance Reports and Rawins,
extracts from report by Maj L.I. Porush, May 1945, 30pp.
A study of 11 tropical disturbances, storms, and
hurricanes that entered or were formed in this area in
1944,

AWS TR 105-16 (ATI70921) Direct Observational
Methods for the Determination of Swell Characteristics
From Aircraft, Weather Division Hq AAF, June 1945,
8pp. Outlines procedures for making simple observations
of sea swell from a moving airplane. No special
instruments or devices are needed, but some type of
floating marker may be helpful in making an independent
determination of wave period.

AWS TR 105-17 (ATI72846) Forecasting Tops of Non-
Frontal Cumulus Clouds in Polar-Air Outbreaks over
the North Atlantic, AAF Weather Station, Massachusetts
Institute of Technology, September 1945, 44pp. Gives
initial procedures and discusses specific forecasting
problems. Provides test of the method and conclusions.
With references and weather ship data appendix.

AWS TR 105-18 (ATI65129) Computation of
Approximate Ballistic and Differential Ballistic Winds
Over Japan by Use of the Wind at Bombing Altitude, Hq
AWS, May 1945, 4pp. A statistical study of winds at
Tateno, Japan, in an attempt to find a good approximation
of the ballistic wind knowing only the wind at bombing
altitude. Study based on upper air observations at Tateno
for 1923-1936.

AWS TR 105-19 (AD242217) Catalogue of Predictors
Used in Local Objective Forecast Studies, by Capt
Charles S. Cushman, 15 July 1960, 85pp. Provides AWS
activities a catalog of predictors that have been used in
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existing forecast studies. Data is in tabular form, by

category; for example, thunderstorms, precipitation
fog/stratus, ceiling/visibility, wind, temperature/frost,
miscellaneous.

AWS TR 105-20 (ATI65125) The Relation Between
Average Monthly Cloudiness and the Average Number
of Clear and Cloudy Days, AAF Weather Service,
October 1942, 7pp. Describes a new relationship between
average cloudiness (percent) and type of day (clear, ptly
cldy, cldy). Tables & graphs.

AWS TR 105-21 (AD-NONE) Sky Brightness and
Illumination Data for Scandinavia, European Russia,
the Arctic, and Washington, D.C., February 1943, 49pp.
Admittedly based on scant data from all locations,
including U.S.S.R.’s Institute of Actinometry and
Atmospheric Optics and Washington, D.C.

AWS TR 105-22 (AD-NONE) Soil Trafficability in
Military Operations, Weather Information Branch, Hq
AAF, September 1943, 25pp. Discusses abilities of soil to
support military traffic; gives weather factors, vegetation,
soil classification. Tables, figures.

AWS TR 105-23 (AD-NONE) Simultaneous Ceilings at
Reyjavik and Akreyri, Iceland, 1942, 2pp. Adapted from
U.S. Weather Bureau (Statistics Division) Special Report
9. Results are from correlation tables prepared for 1937
and 1938.

AWS TR 105-24 (AD-NONE) Status and Methods of
Long Range Forecasting , Weather Information Branch,
Hq AAF, September 1943, 18pp. A summary of long
range forecasting capabilities, circa 1943. From the
introduction: “Long range weather forecasts are prepared
and disseminated by the Weather Information Branch of
Headquarters Army Air Forces on the premise that a long
range forecast of value is the connecting link between
climatology and short range forecasting, and is necessary
as an aid to tactical planning of military operations.”

AWS TR 105-25 (ATI65128) Study of Length of Record
Needed to Obtain Satisfactory Climatic Summaries for
Various Meteorological Elements, Weather Information
Branch, Hq AAF, November 1943, 15pp. Results of a
study to determine number of years required to obtain a
relatively constant frequency distribution of various
weather elements, including: visibility, cloud height,
cloudiness, rain persistence, wind speed.

AWS TR 105-26A (ATI29456) Short Range Forecast
Verification Program, November 1943, 31pp. From the
latter part of 1941 until late 1943, the AAF’s Weather
Information Branch conducted experiments to ascertain
desirable methods of forecast verification. Specific tests
were conducted from August to December 1942, during
which a selected group of Weather Information Branch
made special short range forecasts for representative
stations in North America. Traditional verification
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methods were found inadequate, but newer methods
(described) were also found and tested.

AWS TR 105-26B (AD-NONE) Short Range Forecast
Verification Program, June 1944, 11pp. A supplement to
AWS TR 105-26A.

AWS TR 105-27 (AD-NONE) ldeal Station Spacing
for Meteorology, by R.G. Stone, November 1943, 4pp.
Suggests “ideal” station spacing for forecasting and
climatology in round numbers.

AWS TR 105-28 (ATI72475) Clouds of the Aleutian
Islands, Weather Central, Alaska, September 8, 1943,
29pp. A collection of aerial photographs, annotated with
descriptions, effects on aviation.

AWS TR 105-29 (ATI72458) Interpretation of Weather
Over the Pacific, Weather Division, Hq AAF, June 1944,
26pp. A general and month-by-month analysis of weather
over the Pacific Ocean.

AWS TR 105-30 (AD-NONE) Forecasting by
Statistical and Synoptic extrapolation, by Maj R.A.
Bundgaard, May 1944, 318pp. A resume of a
mathematically derived method to predict flow patterns in
the upper troposphere. Discussion founded on hypothesis
that all surface disturbances of a weather map are closely
related to changes in air flow at some upper level, say the
500-mb surface.

AWS TR 105-31 (AD-NONE) Meteorological Aspects
of High-Altitude Flight, by R.G. Stone, December 1944,
28pp. Prepared at request of AAF Board. Discusses
weather conditions that affect high altitude (above 10,000
feet) flight.

AWS TR 105-32 (ATI91843) Forecasting and Related
Problems in China, Weather Division, Hq AAF,
December 1944, 25pp. A collection of papers on various
subjects related to weather forecasting in China. Papers
selected from those submitted by USAAF forecasters
working in China; they represent a resume of techniques
and ideas they acquired there.

AWS TR 105-33 ( AD-NONE) Synoptic Weather
Associated with Rhine Floods, Weather Division, Hq
AAF, December 1944, 65pp. A study of synoptic
situations leading to the flooding of the Rhine lowlands,
as requested by the Commanding General, Advance
Headquarters, USSTAF. Discussions of a number of
situations representative of flooding along the Rhine are
given; enough climatic information is provided to give
background for the synoptic situation. Hydrology is not
considered. Bibliography.

AWS TR 105-34A/B (ATI72446) Weather and Climate
of China — Parts A and B (Synoptic), Weather Division,
Hq AAF, March 1945, 573pp. Part A (by Dr Edwin R.
Biel, Rutgers University) is a general discussion of the
climate of China, together with data accumulated from



various published sources at the University of Chicago.
Part B consists of frequency distributions of weather
elements and operational tables for selected stations
compiled by the Weather Division’s Climatological
Section. Note: Hardbound version at AWSTL; not
available from DTIC.

AWS TR 105-34C (ATI72446) Weather and Climate of
China — Part C (Climatic), Weather Division, Hq AAF,
March 1945, 69pp. A discussion of the synoptic features
of the weather in China, with examples of synoptic
weather maps illustrating the various features. Part C by
Capt John V. Finch and associates of the 2d Weather
Region. Note: Hardbound version at AWSTL; not
available from DTIC.

AWS TR 105-35 (ATI72894) Regions of Orographic
Lifting and Foehn with Northwesterly and South-
westerly Gradient-Wind Flow, (from Herman Flohn,
Witterung und Klima in Deutschland, 1942), AAF
Weather Service, undated, 4pp. Includes two maps
showing northwesterly and southwesterly flow, two pages
of accompanying notes.

AWS TR 105-36A/B (ATI70924) Synoptic Aspects of
the Climate of Japan: A Preliminary Report, Weather
Division, Hq AAF, March 1945, 245pp. Presents certain
features of Japan’s climate that affect military operations
according to direction of the gradient wind. Gradient flow
classified from synoptic charts drawn for the hours 0600
and 1800, local time of the meridian of 135° east.
Statistics based on a S5-year record, 1931-34 and 1936
(except Formosa data, 1932-34 and 1936).

AWS TR 105-37 (ATI59691) Report on the Off-Season
Operations of the Air Force Hurricane Office, 1947-
1948, Hq AWS, July 1948, 43pp. A study of specific
weather reconnaissance problems, including improved use
of reconnaissance, selection of best techniques, and
determination of problems requiring basic research.
Includes storm penetration techniques (B-17, B-29) and
summary of 1947 hurricane season.

AWS TR 105-38 (ATI56149) Short Range and
Extended Forecasting by Statistical Methods, by George
P. Wadsworth, Massachusetts Institute of Technology,
February 1948, 202pp. Final report on a contract study by
the Division of Industrial Cooperation, MIT. Explores
statistical analysis of meteorological and climatological
data in relation to weather forecasting, discusses research
in application of statistical techniques to long range
forecasting. Includes introduction to analogues,
forecasting by analogues.

AWS TR 105-39 (ADA800384) Further Studies of
Thunderstorm Conditions Affecting Flight Operations:
Turbulence, Hq AWS, 15 March 1949, 31pp. The result
of studies by Roscoe R. Braham, Jr., and Capt Fred W.
Pope of the USWB-AF-Navy-NACA Thunderstorm
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Project. Discusses turbulence, distribution of gusts and
drafts in thunderstorms, and their relation to other weather
elements.

AWS TR 105-40 (ATI67051) Report on the 1948-49
Post-Analysis Program of the AF Hurricane Office, by
Capt H. Ellsaesser, June 1949, 41pp. Report covers the
second year of off-season studies of the Air Force
Hurricane Office at Miami. Contains brief descriptions of
each storm occurring during the 1948 season, a critique of
advisories, flight summaries, weather observers’ reports.

AWS TR 105-41 (ATI94442) Report on Project Albedo,
Phase 1, by Capt Walter E. Warner, June 1949, 16pp.
Report covers project initiated February 1947 by 308th
Reconnaissance Group (Weather) to determine amount of
radiant energy reflected and absorbed by clouds and haze.
Test aircraft: RB-29 equipped with prototype
pyrheliometer.

AWS TR 105-42 (ATI63797) Report on Post-Analysis
of Typhoons in the Western North Pacific 1947, July
1949, 32pp. A descriptive summary of tropical storms
occurring in the western North Pacific during 1947.
Describes origins and dissipations, compares observation
with  hypothesis, compares forecasting techniques.
Material drawn from post-analysis reports by Typhoon
Warning Network made up of AWS units at Harmon AB,
Guam, Haneda AB, Japan, Kadena AB, Okinawa, Clark
AB, Philippines, and Kaingwan AB, Shanghai, China.
Recon flown by 514th Reconnaissance Squadron (VLR),
Weather, from North Guam AFB.

AWS TR 105-43 (ATI134899) Report on the Typhoon
Post-Analysis Program (1948-1949) of the North Pacific
Typhoon Warning Service, August 1951, 60pp. Report
on technical findings of Hq AWS Typhoon Post-Analysis
Board. Describes Pacific Typhoon Warning Network,
analyzes each 1948-49 storm, summarizes recon
operations.

AWS TR 105-44 (ATI65137) Preliminary Correlations
of the Synoptic and Winds Aloft Charts with High
Winds on the Natal-Ascension Track, by TSgt A.W. Orr
and Sgt S. Tomashefsky, 1945, 63pp. A study to correlate
synoptic features with “high winds” (equal to or greater
than 20 knots from 50° to 130° on the entire Natal-
Ascension track). Study performed because 21-23 knot
headwinds found sufficient to cancel about 80 percent of
Ascension-bound flights. Charts, tables, conclusions.

AWS TR 105-45 (ATI66145) Forecasting Summer Fog
at Shemya, by Capt Dale E. Leipper, 1 June 1945, 54pp.
A four-part study: Basic considerations of the problem,
forecast graphs, forms, and instructions, method
development and statistics, and charts and instructions for
applying the system at other stations.

AWS TR 105-46 (ADA297000) Aircraft Icing Over
Northwest Europe, by 1Lt Holt Ashley, 2 June 1946,
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15pp. Report based on data from Oth Weather
Reconnaissance Sq (Prov) flying P-51B and P-51D
aircraft on 1340  successful tactical  weather
reconnaissance missions from 3 June 1944 to 3 May
1945. One or more instances of icing reported on 307
missions—only three aircraft forced to turn back or land
because of icing. Data breakdown by seasons.
Conclusions. Note: One archive copy available only at
AWSTL.

AWS TR 105-47 (ATI65142) Briefing Aids: Northwest
Ferry Routes, February 1946, 105 p. Discusses problems
and techniques of weather forecasting in mountainous
areas. Describes briefing aids for Northwest Ferry Route.
The lee-trough phenomenon used for accurate analysis
and forecasting in mountainous areas such as
northwestern Canada is considered. Techniques used to
obtain upper-air data for forecasting are summarized.
General techniques for forecasting the ferry route from
Whitehorse, YT, to Fairbanks, and for the Watson Lake
area, are outlined.

AWS TR 105-48 (ATI65154) Study of Blowing Dust in
the 19th Weather Region (North Africa-Middle East), by
Lt A.L. Sarvis, February 1945, 105pp. An assembly of all
available statistical data on blowing dust as it affects 19th
Weather Region stations (Tripoli, Benghazi, Payne Field,
Lydda, Habbaniya, Abadan, Teheran, Masirah, Salala,
Aden, Khartoum, El Fasher, El Geneina, and Kano).
Summarizes forecasting methods submitted by those
stations. Data from Weather Forms #l and #94, monthly
forecasting notes.

AWS TR 105-49 (ATI65153) A Study of Harmattan
Haze at Maiduguri, Nigeria, by Capt Thomas P.
Condron, December 1944, 13pp. Harmattan haze, more
intense and persistent at Maiduguri than at any other 19th
Weather Region station, consists of settled dust particles
and is caused by cold northerly circulation around the
eastern periphery of the Azores High or the southeastern
periphery of the Russian High. This circulation sweeps
across North and Central Africa behind a cold front
associated with an intense Mediterranean Low.
Northeasterly circulation is almost always present during
harmattan season. Strong outbreaks don’t arrive unless
there is a well developed high in North Africa. Included:
Data for forecasting harmattan haze onset, tables for
forecasting intensity.

AWS TR 105-50 (ATI65151) The Meteorology of
Central Africa, by Maj Samuel B. Solot, November 1943,
146pp. With revisions by author, November 1945. A
comprehensive survey of Central African weather.
Discusses general circulation in lower troposphere, air
mass properties, the Intertropical Front, haze, dust, and
sandstorms, harmattan haze, rainfall in the Sudan,
dynamic climatology. Includes suggestions on map
analysis, techniques used in study.
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AWS TR 105-51 (ATI65134) An Application of
Kinematic Analysis to Tropical Weather, by CWO Earl
C. Kindle, May 1945, 46pp. Some notes on discussions of
the 9th Weather Region’s tropical technical consultant
team, 1944. Includes discussion of dynamic
meteorological concepts from a physical viewpoint.
Discusses vorticity, divergence, divergenesis,
convergence and trajectories, relationship of trajectories
to streamlines.

AWS TR 105-52 (ATI65123) Pilot Interviews:
Composite Pirep of 7500 Trips Through the Tropical
Front, by Capt Leo Alpert, November 1944, 104pp.
Prepared from completed questionnaires issued by the 6th
Weather Region’s Research Team. Questionnaire
responses represent the experiences of Army and Navy
pilots who made repeated flights through the equatorial
front. Compiled to give weather forecasters a better
understanding of the front’s physical composition,
movement, and intensity.

AWS TR 105-53A (ATI65143) Forecasting Manual
Tripoli to Karachi — Part One: October-November-
December, by Capt Thomas P. Condronet al., October
1944, 94pp. The first in a series of four seasonal reports
prepared by the 19th Weather Region’s Research Section.
Reports outline principal forecasting problems along the
Tripoli-Karachi route and give techniques for their
solution. Included: Discussions of Mediterranean Low,
climatology data for Tripoli, Benghazi, Cairo, Deversoir,
Lydda, Habbaniya, Teheran, Abadan, Bahrein, Sharjah,
and Karachi. Charts and tables. Note: All four manuals
(including the three below) registered under same DTIC
number, all on roll film negatives at DTIC. Low quality
paper copies on file at AWSTL.

AWS TR 105-53B (ATI65143) Forecasting Manual
Tripoli to Karachi — Part Two: January-February-
March, January 1945, 71pp. Note: Low quality paper
copies at AWSTL.

AWS TR 105-53C (ATI65143) Forecasting Manual
Tripoli to Karachi — Part Three: April-May-June, April
1945, 68pp. Note: Low quality paper copies at AWSTL.

AWS TR 105-53D (ATI65143) Forecasting Manual
Casablanca to Karachi — Part Four: July-August-
September, July 1945, 122pp. Note: Low quality paper
copies at AWSTL.

AWS TR 105-54 (ATI65139) Analysis and Forecasting
of Tropical Cyclones with Special Reference to the
Atlantic Ocean, by Gordon E. Dunn, USWB, January
1944, 35pp. A study of the characteristics, development,
detection, movement, and forecasting of the tropical
cyclone. Includes report on recon flight in the area of the
12 October 1943 tropical storm southwest of St Lucia.

AWS TR 105-55 (ATI65152) Probability of Cloud
Obstructing Vision During Bombing Run, by Maj N.



Allen Riley, 10 November 1944, 1lpp. Investigates
probability of successful bomb runs when sky obscured
by cloud. Probability tables would be of tactical-
significance if a rule of thumb method could be found to
determine the average distance between clouds. When
target attacked with less than about 50% probability, it
appears that small independent bomb elements,
sufficiently spaced over the target, represent best bombing
practice.

AWS TR 105-56 (ATI65155) Rain-Cloud Weather
Reports Associated with the Frontal Passage of 17-20
December 1943 in Panama, November 1944, 51pp. A
study of rain clouds observed on radar during wet season
passage of a “norther,” or tropical cold front. Note: DTIC
copy low contrast—not reproducible.

AWS TR 105-57 (ATI65133) Radar Storm Detection—
Panama 1944, 1945, 122pp. Discusses findings of the 6th
Weather Region’s Radar Section during the Panama wet
season of 1944. Main purpose is to give weather
forecasters  comprehensive  knowledge of radar
observation methods and limitations of the Rarep code.
Fundamental radar principles are included in an appendix,
along with a discussion on the use of the Rarep code.

AWS TR 105-58 (ADA800407) Pressure Tendency as
an Aid in Single-Station Forecasting for Tropical Areas,
by Lt George L. Landgren and Maj Gerald M. Leies,
March 1945, 14pp. In equatorial regions, changes in sea
level pressure are very small when compared to those in
temperate latitudes. This report presents the results of a
study to determine the magnitude and characteristics of
pressure tendencies at one tropical weather station (Pitoe
Strip on Morotai Island in the Netherlands East Indies) to
determine whether or not they are a satisfactory single-
station forecasting tool. The study concludes that pressure
tendencies in themselves are not a satisfactory tool for
single-station tropical forecasting.

AWS TR 105-59A (ATI65144) The Utilization of 500
Millibar Charts in Forecasting for the China Area —
Spring Season, by Capt Robert B. Orton, June 1945,
6pp., 10 charts. Forecasters at the Weather Central have
been analyzing 500 mb charts since 1 December 1944.
The decision to draw charts for this level was based
primarily on a need for accurate wind forecasts at and
above this level, and any value derived from their use in
forecasting actual weather was considered of less
importance. A study was therefore begun to determine
what use might be made of the 500 mb chart in answering
some of China’s forecasting problems. Study period: 15
February 1945 to 15 May 1945—findings are outlined
here.

AWS TR 105-59B (ATI83514) The Paths and
Characteristics of Migratory Anticyclones in Southeast
Asia, by Capt Robert B. Orton, July 1945, 15pp., 31
charts. This report acquaints forecasters who have little
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access to weather data outside the geographical borders of
China with some of the weather phenomena that occur
beyond the northernmost reporting stations but that are
closely associated with weather in China.

AWS TR 105-60 (ATI78584) A Wave-Front Method of
Minimal Flight Planning, by D.T. Perkins, October
1949, 7pp. A geometrical method for minimal-flight
planning, formally similar to the application of Huygens’
principle, is described. The method uses a simple
geometrical construction applied to the contour field as an
aid in attaining best possible flight paths from time and
fuel economy standpoints. The construction affords a
simple and practical extension to three-dimensional night
planning, a problem that appears to be outside the scope
of the differential method.

AWS TR 105-61 (ATI73177) An Analysis of the Sea
Breeze in the Boston Area, by Maj William E. Klein, et
al., June 1945, 78pp. Documents an extensive sea breeze
study in the Boston area during 1944. Mean and extreme
values of SB characteristics are tabulated, and the
importance of coriolis force in causing steady clockwise
turning of the wind during SB periods is illustrated. The
dependence of the sea-breeze effect on friction and
curvature of coastline, as well as various methods for
evaluating the sea breeze effect are discussed.

AWS TR 104-62 (ATI84239) The Computation of Air
Trajectories, by Maj A.F. Gustafson, June 1950, 30pp.
From time to time, AWS forecasters are required to
compute air trajectories. Procedures have not been
adequately treated in the literature nor standardized
among meteorologists. This report critiques various
existing methods and determines the procedure that is
most accurate and feasible with the synoptic data
generally available.

AWS TR 105-63 (AD-NONE) Principles of Reduction
of Pressure to Sea Level and Compilation of Altimeter
Setting, 1948, revised 1950. Note: Apparently
“rescinded” and discarded in 1951.

AWS TR 105-64 (ATI96124) Radiosonde Observation
Computation Tables and Diagrams (Second Edition),
September 1952, 85pp. Provided working set of tables
and diagrams required to evaluate circa 1950 radiosonde
observations; a reprint of the 1 June 1950 edition.
Superceded by AWSTR 105-64A, 1 June 1964,
ADA456345

AWS TR 105-65 (AD203353) List of Stations Reporting
Pressures Reduced to Datum Other Than Mean Sea
Level, Synoptic Code, by C.J. Callahan, 1 June 1958,
101pp. Includes Change A, 8 August 1960. A listing of
weather stations that report pressures reduced to a datum
plane other than mean sea level in the SYNOP code
FM11. Basic data source: WMO Publication No. 9, TP 4.
Appendix 1 gives instructions, tables, and figures for
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converting pressures reduced to various levels to

pressures reduced to sea level.

AWS TR 105-66 (ATI93532) Thickness Evaluation
Charts and Tables, December 1950, 12pp. See AWS TR
230, formerly AWSM 105-50/2. Includes Amendment
#1, April 1951. Gives height and thickness data for
aircraft ascent and descent soundings. All heights in
geopotential feet.

AWS TR 105-67 (ATI83513) The Frontology of North
China, by Capt Robert B. Orton, September 1945, 91pp.
Report confined to discussion of characteristics and
behavior of Fronts affecting weather conditions in north
China—an area arbitrarily defined as that part of China
proper north of 30° north. Conclusions based primarily on
data collected, and synoptic charts drawn, at the Weather
Central, Hsinching, From December 1943 to September
1945. As radiosonde data from east China were lacking
during this period, pre-war soundings were used. Analysis
of these data in east China primarily the work of Dr
Chang-Wang Tu, supplemented by work of other Chinese
meteorologists.

AWS TR 105-68 (ATI111292) Dew-Point Charts,
January 1951, S5pp. Provides standard methods for
computing and reporting dew point and dew point
depression (from data obtained with Psychrometer ML—
313/AM) in night level and ascent/descent sounding
weather reconnaissance reports.

AWS TR 105-69 (ATI92528) Theory and Design of a
Gradient Wind Scale, by Maj Arthur F. Gustafson,
November 1950, 15pp. Includes Change A, 27 April
1951. Describes a simple but accurate gradient wind scale
with applicability to all AWS charts.

AWS TR 105-70 (ATI104137) Comparison of Analogue
Selection Methods, by Lt Col Rodney A. Jones, April
1961, 37pp. An objective analysis of an investigation of
analogue methods selection used by the Air Force during
and immediately after WWII (ca. 1946). Shows successes
and suggested improvements.

AWS TR 105-71 (ATI93006) Report on Elmendorf
Weather, January 1946, 38pp. A complete report on the
weather of Elmendorf Field, Alaska, with explanations of
causes and associated synoptic conditions.

AWS TR 105-72 (ATI119241) Dew-Point—Relative
Humidity Conversion Chart, April 1951, 5pp. For aerial
recon weather observations; provides a direct graphic
method for converting from dew point temperature to
relative humidity and vice versa.

AWS TR 105-73 (ATI98238) Forecasting Fog in the
Brahmaputra Valley, by 1% Lt Donald E. Martin and
MSgt Paul W. Bauer, March 1951, 17pp. Presents certain
practical aids to forecasting fog in the Brahmaputra
Valley of India and to aid in indoctrinating forecasters
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new to the area. Methods outlined in this report used
successfully by numerous forecasters in India during
WWIL

AWS TR 105-74 (ATI104133) Corrections for
Temperature Indicator ID-271/AMQ-2 and Humidity
Indicator 1D-272/AMQ-2, May 1951, 7pp. Provides a
direct method for obtaining corrections to indicated
values from ID-271/AMQ-2 and ID-272/AMQ-2. AWS
weather reconnaissance aircraft equipped with Aerograph
Equipment AN/AMQ-2 modified by removal of Recorder
ML-320/AMQ-2 and addition of ID-271 (temperature)
and ID-272 (humidity) indicators. Rescinded April 1957.

AWS TR 205-75 (ATI98239) An Example of Easterly
Wave Analysis in the Western Pacific July 9-16, 1945,
by Dr Reid A. Bryson, March 1951, 11pp. Initially a part
of Dr Bryson’s doctoral dissertation to the University of
Chicago. Summarizes techniques in use while Bryson was
on active duty as a major at the Guam Weather Central in
the latter days of WWII. Notes that ordinary analysis
techniques are generally unsatisfactory for study of
easterly waves, and that they must be supplemented by
time-sections, streamlines, and specialized cloud
observations

AWS TR 105-76 (AD-NONE) Some Aspects of
Hurricane Forecasting, June 1951, 31pp. Describes ideas
adopted and developed by the Air Force Hurricane Office
during the 1947-50 hurricane seasons. Adapted from
“Hurricane Post Analysis Program, 1950,” produced by
AF Hurricane Office, Miami, Florida, 6 April 1951.
Rescinded June 1960.

AWS TR 105-76A (AD-NONE) Some Aspects of
Hurricane Forecasting, May 1955, 9pp. Brings AWS TR
76 up-to-date, corrects certain errors. Rescinded April
1957.

AWS TR 105-77 (ATI110565) Hurricanes of 1950:
Narrative History of Each Storm and Comments on
Hurricane Reconnaissance, July 1951, 90pp. A narrative
history of each storm of the 1950 hurricane season, with
comments on reconnaissance, and recommendations.

AWS TR 105-78 (ATI114511) Forecasting the
Typhoons of 1949 with Special Reference to the Use of
Streamline Analysis, August 1951, 92pp. Prepared by the
Typhoon Post-Analysis Board at Anderson Weather
Central, Guam, primarily for indoctrination of
inexperienced tropical forecasters.

AWS TR 105-79 (ATI114514) Non-Frontal and Other
Types of Thunderstorms in the Lee of the Rocky
Mountains, by Capt John B. Young, December 1945,
35pp. Report acquaints forecasters with basic types or
thunderstorms that occur in states east of the Rockies;
namely, Kansas, Nebraska, Colorado, New Mexico, and
the Panhandle regions. Issued by AWS August 1951.



AWS TR 105-80 (ATI133964) On the Propagation and
Growth of Jet Stream Waves, by Dr Sverre Petterssen,
November 1951, 37pp. Amendment No. 1, 24 March
1952. Deals with the theory underlying growth and
movement of circulation patterns at high levels, in
particular the jet stream regime. Rescinded April 1957.

AWS TR 105-81 (ATI154339) The Cirrus-Forecasting
Problem, November 1951, 11pp. A preliminary report on
studies of cirrus occurrence. Rescinded April 1957.

AWS TR 105-82 (ATI122474) An Area Forecasting
Study for the Southeastern United States, by Brig Gen
J.J. George and Capt R.D. Roche, USAFR, November
1951, 53pp. Study concentrates on types of weather that
are generally a problem to aircraft operations in the
southeastern United States, and is confined largely to
synoptic situations causing low ceilings, stratus, and fog.

AWS TR 105-83 (ATI122473) Notes on Forecasting for
Re-supply Operations to Canadian Arctic Stations 1951,
November 1951, 16pp. Includes discussions of several
broad-weather patterns for terminals at: Resolute Bay,
Mould Bay, Isaachsen, Eureka Sound, Alert Bay, Thule.
Also includes general discussions of haze, cloud cover,
twilight, convection, blocking effects, frontal analysis.

AWS TR 105-84 (ATI167313) Wind Estimation from
State of Sea Observations, February 1952, 12pp. A guide
for estimating surface wind speeds by observing the state
of the sea surface from weather reconnaissance aircraft.
Photographs.

AWS TR 105-85 (AD-NONE) Chromov’s Synoptic
Rules, February 1952, 24pp. Amendment No. 1, March
1952, 2pp. Translated from Russian. Consists of 177 rules
intended as practical forecasting aids, published in 1937
by Dr S.P. Chromov, a Russian meteorologist. First issued
by 28th Weather Squadron as a technical note from DA
Sub-Project 80.11. Contents as published were not
evaluated, and publication was not to be construed as
official AWS approval of Dr Chromov’s views.
Rescinded June 1960.

AWS TR 105-86 (ATI162082) Tropopause Analysis
and Forecasting, by Dr George P. Cressman, March
1952, 3lpp. Outlines procedure for constructing
tropopause charts and tropopause prognostic charts.
Includes discussion of the basis for recommendations and
examples. Describes and defines tropopause, discusses
upper air analysis.

AWS TR 105-87 (ATI173319) A Preliminary
Evaluation of the Meteorological Worth of Sferics Data,
March 1952, 18pp. See AWS TR 105-102. A brief
summary of one phase of an AWS study to determine the
meteorological significance of sferics observations.
Includes a concise history and explanation of the “sferics”
(short for “atmospherics™) program.
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AWS TR 105-88 (ATI143061) Report on Task Force
Weather  Central  Activities During  Operation
GREENHOUSE, March 1952, 24pp. A summary of
problems encountered by AF and Navy forecasters on
Eniwetok in providing weather support to Operation
GREENHOUSE. Includes discussion of techniques used,
general remarks, conclusions on forecasting for Eniwetok.

AWS TR 105-89 (ATI143040) Report on the Post
Analysis of Typhoons in the Western North Pacific,
1950, April 1952, 89pp. Describes analysis and
forecasting techniques employed by the Guam Post-
Analysis Board, Guam, Marianas Islands,in reviewing
typhoons of the 1950 typhoon season. Consists of large
extracts From the “1950 Annual Report of the Typhoon
Post Analysis Program of the North Pacific Typhoon
Warning Service of the 2143rd Air Weather Wing.”
Includes narrative storm histories, tracks, characteristics.

AWS TR 105-90 (AD-000119) Forecasting the Long
Waves in the Upper Westerlies, June 1952, 40pp. A
summary of several methods for Forecasting motion and
development of wave patterns in the upper Westerlies,
along with limitations or these methods. Especially
designed for forecasters in weather centrals concerned
with upper-level forecasting.

AWS TR 105-91 (ATI147201) The Occurrence of
Strong Winds at Thule, by Capt A. Ehrlich, May 1952,
8pp. Study initiated as a result of request for assistance in
forecasting the very strong, super-gradient winds that
occur frequently at Thule, Greenland. Although
specifically aimed at Thule winds, techniques may be
applied to other stations, especially along the west coast
of Greenland.

AWS TR 105-92 (ATI157976)) Forecasting Wintertime
Low Ceilings at Barksdale Air Force Base, by Lt Col
Charles L. Bristor et al., July 1952, 45pp. Discussion of
the development organization, application, and evaluation
of a forecasting system for Barksdale AFB. Charts/maps.

AWS TR 105-93 (AD029380) A Description of Some
Methods of Extended-Period Forecasting, March 1954,
90pp. Change A, October 1954, 1pp. A brief description
of the various methods or systems for extended range
forecasting that appear to have any rational
meteorological basis; mean circulation methods used by
the USWB and the AWS discussed in greater detail. Since
most of these methods are controversial, no final opinions
or decisions on their validity can be made.

AWS TR 105-94 (AD059988) Some Important Weather
Factors in B-47 Flight Operations, second revision,
October 1954, 18pp. Discusses weather criteria for B-47
night planning and operations.

AWS TR 105-95 (ADO014211) Forecasting Study for
Turner Air Force Base, by L.D. Roche, et al., April
1953, 55pp. Report intended as a model for local forecast
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studies. Only forecasters at Turner and certain other bases
in the southeast will be able to make direct operational
use of this report, but forecasters at locations troubled
with advection stratus fog, radiation fog, mixing-radiation
stratus, and pre-warm front stratus will find the
discussions useful.

AWS TR 105-96 (AD017729) Analysis and Wind Flow
at the 50- and 25-MB Levels, by Dr A. Kochanski, May
1953, 76pp. Describes investigations of region above 100
mb (50,000 ft), particularly at 50 and 25 mb (82,000 ft),
in attempt to derive techniques for analysis of constant-
pressure charts and a picture of the wind flow.

AWS TR 105-97 (AD-005459) The Use of Weather
Radar in Weather Forecasting with Particular
Reference to Radar Set AN/CPS-9, November 1952.
Gives latest state of the art of using radar in weather
forecasting. Serves as a guide for units still using
AN/APQ-13s or those equipped with the newer AN/CPS-
9. Procedures developed under government sponsored
research contract with MIT’s Department of Meteorology.
Superseded by AWS TR 184.

AWS TR 105-98 (AD074309) Use of Geostrophic
Distance in Analysis and Forecasting, Maj G.
DeGiacomo, September 1954, 13pp. Proposes another
way to consider geostrophic wind on maps and wind
scales.

AWS TR 105-99 (AD003774) Tables for Computing
Constant Absolute Vorticity Trajectories, by H. Wobus,
et al,, 17 December 1952, 12pp. Contains tables for
computing CAV trajectories entered on larger area
weather charts to forecast the long wave in the westerlies,
as explained in AWSM 105-90; useful at weather centrals
and area forecast centers.

AWS TR 105-100/1 (AD095566) Anomalies in the
Northern Hemisphere 700-mb 5-Day-Mean Circulation
Patterns, April 1956, 26pp. Provides background for use
of the so-called “Martin anomaly charts” in AWS TR
105-100/2. Based on studies by Lt Col Donald E. Martin
that led to technique for forecasting large-scale pressure
patterns with anomaly charts. Suggestions for use in 5-
day, 24- to 72-hour forecasting.

AWS TR 105-100/2 (AD095567) Atlas of 700-mb, Five-
day Mean Northern Hemisphere Anomaly Charts, July
1955, 39pp. For use with AWS TR 105 100/1; gives more
explicit instructions for 24- to 72-hour forecasting.

AWS TR 105-101 (AD145387) Memorandum on
Density-Altitude, second revision, September 1957, 7pp.
Purports to “provide such information on density-altitude
as Air Weather Service personnel are likely to need.”

AWS TR 105-102 (AD043882) Final Report on the
AWS Sferics Evaluation Project (1951), by Capt C.E.
Jensen, August 1954, 152pp. Give full results or AWS
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project to evaluate the meteorological worth of Sferics;
history, planning, conclusions, project personnel and cost.
Includes photos, maps, charts, references.

AWS TR 105-103 (AD-005226) An Analysis of Some
Contrail Data, February 1953, 13pp. This report presents
the results of an analysis of contrail observations to see
whether a forecasting technique proposed by AWSM
105-100, April 1952, was valid. Data used in checking
validity from B-36 and B-47 aircraft in U.S., F-84 and F-
86 in Europe.

AWS TR 105-104 (AD-005288) An Estimate of the
Contrail Problem, 1 February 1953, 26pp. Report
intended for use of staff planning units in agencies
concerned with effects of contrail problems on combat
operations.

AWS TR 105-105 (AD005201) Memorandum on
Construction of a Device for Measuring Contour
Curvature, March 1953, Spp. Gives instructions for
making a device to measure contour curvature using thin
Plexiglass, dividers, French curve, India ink.

AWS TR 105-106 (AD-005221) A Preliminary
Forecasting Study for Thule, Greenland, by A.D.
Belmont, March 1953, 5pp. Study prepared in 1949 on the
basis of the author’s lyear experience at Thule as a U.S.
Weather Bureau forecaster. Reproduced by permission
with minor changes. Gives rules for forecasting Thule
winds, clouds, and precipitation. Useful in forecasting in
and for Greenland and Northern Canada’s artic
archipelago.

AWS TR 105-107 (AD013056) Mean Monthly Maps of
300-, 200-, 100-, 50-, and 25-mb Surfaces Over North
America, by Dr Adam Kochanski, April 1953. A new
series of mean contour and isotherm charts for the higher
levels of the atmosphere of operational interest, but for
which no charts (or only inadequate ones) have been
available heretofore. Oversize (10” X 14”).

AWS TR 105-108 (AD020871) Temperatures at the 10-
mb (101,000-foot) Level, by Dr Adam Kochanski, May
1953, 33pp. Extends discussion of levels above 200 mb,
begun in AWS TR 105-96, to 10 mb, which is as high as
present radiosondes reach with any frequency and
accuracy. Preview of problems with analysis and
forecasting at 10 mb.

AWS TR 105-109 (ADO030340) Forecasting Sudden
700-mb Height Changes in Key Areas, by Maj A.
Ehrlich, April 1953, Spp. Extract 1 of a larger report. Key
area covered: At 60°N, from 0° to 10°E, over the western
end of the Scandinavian Peninsula.

AWS TR 105-110 (ADO021743) Memorandum on
Estimating the Height of Cirrostratus Clouds, by H.
Appleman, June 1953, 8pp. Gives instructions for a test
method for estimating heights of cirriform clouds.



AWS TR 110A(ADI129546) Test of Method for
Estimating the Height of Cirrostratus Clouds, by H.
Appleman, January 1957, 7pp. Appendix A to AWS TR
105-110. Gives further data from Project CLOUD TRAIL
established by Air Defense Command with the 3rd
Weather Group to collect high level weather data from jet
aircraft. Results do not lead to alterations of procedures in
TR 105-110.

AWS TR 105-111 Report on Project Red Fang: A Test
of Operational Utility of the Amchitka Automatic
Weather Station, May 1953, 20pp. The first operational
installation of the Army Signal Corps’ “Automatic
Weather Station, Fixed,” was in August 1951 on
Amchitka Island, about halfway between Shemya and
Adak in the Aleutian chain. The station measured
continuous sunshine, rainfall, wind direction/speed,
pressure, temperature, and relative humidity, transmitting
data every 3 hours in CW. More in AWS Bulletin,
November 1952. This report gives results of evaluation by
a 7th Weather Group project nicknamed RED FANG.

AWS TR 105-112 (AD-NONE) A Further Analysis of
Contrail Data, December 1953, 40pp. Like AWS TR
105-103, which analyzed data collected earlier, this
report tests validity of technique proposed by AWSM
105-100, Forecasting Jet Aircraft Condensation Trails.
Also tests a piston-engine contrail technique.

AWS TR 105-113 (AD-NONE) The AWS Runway Air-
Density Program, October 1953, 21pp. The results of a
survey of requirements for runway temperature
observations. Includes analysis of distribution of
differences found between runway and instrument shelter
temperatures.

AWS TR 105-114 (AD022231) Wind Extrapolation
Device (AWS-WPC-10-4), by Maj G. DeGiacomo,
November 1953, 10pp. Discusses some of the vectorial
operations that can be performed with the newly designed
Wind Extrapolation Device.

AWS TR 105-115 (AD072873) Mean Cross Sections
Along 80°W, by Dr Adam Kochanski, February 1955,
39pp. Number 5 in a series of background reports for
AWS Manual 105-50; others are AWS TRs 105-86, 105—
96, 105-107, 105-108, 105-121, 105-128, and 105-129.
Gives information on the distribution of isotachs of the
westerly component of mean flow, mean isotherms, and
mean tropopauses along the 80°W meridian from the
North Pole to the Equator and from sea level to about 31
km.

AWS TR 105-116 (ADA954915) Tables for Computing
Horizontal Distance of Pilot Balloons (30 Gram) for Use
with the ML-462()/UM-Nozzle, November 1953, 121pp.
A reprint of United States Weather Bureau Tables (WB
Form 1043). Tables designed to replace slide rule in
computing horizontal component of a 30-gram pilot
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balloon’s distance from theodolite at any given whole
minute after release.

AWS TR 105-117 (ADA955095) Tables for Computing
Horizontal Distance of Pilot Balloons (100 Gram) for
Use with the ML-462()/UM-Nozzle, November 1953,
151pp. A reprint of United States Weather Bureau Tables
(WB Form 1043). Tables designed to replace slide rule in
computing horizontal component of a 100-gram pilot
balloon’s distance from the theodolite at any given whole
minute after release.

AWS TR 105-118# (AD-NONE) Weather Factors in
Atomic Warfare, February 1954. Change AWS TR 105-
118A, March 1954. Details unknown.

AWS TR 105-119 (AD-NONE) A Survey of Worldwide
Upper Air Observing Stations, June 1954, 59pp. A
consolidated listing (by WMO region) of all upper air
observing stations reported to the World Meteorological
Organization as of October 1953.

AWS TR 105-120 (ADO055556) An Introduction to
Numerical Weather Prediction, November 1954, 28pp.
Report prepared by Joint GRD-AWS Numerical
Prediction Project under direction of Maj Philip D.
Thompson. Gives brief history of numerical weather
prediction, describes establishment, status, and plans for
Joint (WBAN) Numerical Weather Prediction Unit.
Includes introductory theory and methods.

AWS TR 105-121 (AD060095) Winds Over 100 Knots
in the Northern Hemisphere, by Maj Frank W. Murray,
January 1955, 67pp. Number 6 in a series of background
reports for AWS Manual 105-50. Report discusses
conditions under which very strong winds are likely to be
observed in the free atmosphere (3,000 to 60,000 ft). Only
actual wind reports used in study. Principal characteristics
of winds over 100 knots were directional distribution,
frequency distribution with height, and associated shear.
Special study of winds over 100 knots at lower latitudes
and special study of winds much stronger than 100 knots.

AWS TR 105-122 (AD-050871) The Military Grid
Reference System, 15 October 1954, 12p. An early
reference source for AWS people required to work with
the Military Grid Reference System (MGRS). NOTE:
AWSR 50-55 is the current operational MGRS reference.

AWS TR 105-123# (AD-NONE) Title &
Unknown.

AWS TR 105-124 (AD038469) 1951 Annual Report of
Typhoon Post-Analysis Program, August 1954, 77pp.
Prepared by AWS detachment at Guam; includes only
technical part of original report.

AWS TR 105-125 (AD038468) 1952 Annual Report of
Typhoon Post-Analysis Program, August 1954, 43pp.
Fifth annual report of the Typhoon Post-Analysis Board,
Andersen AFB, Guam.

status
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AWS TR 105-126 (AD074310) Memorandum on Effect
of Engine Power Setting on Contrail Formulation and
Intensity, by Herbert S. Appleman, August, 1954, 6 pp.
Based on a study of 2,000 observations by F-84 aircraft,
part of a program to test validity of the Appleman contrail
curves (AWSM 105-100). Evaluates effects of power
setting on contrail formation.

AWS TR 105-127 (AD104611) Weather Information
from B-47 Flights, by Dr Karl R. Johannessen, October
1955, 37pp. Based on studies made by AWS Project
Black Sheep. Discusses B-47 weather instrumentation,
kinds of observations, procedures for recording and
transmitting. Appendices.

AWS TR 105-128 (AD100947) Mean Contours,
Isotachs, and Isotherms Over the Northern Hemisphere
at the 300-, 200-, and 100-mb levels, January, February,
July, and August 1949, by Dr Adam Kochanski,
November 1954, 45pp. Number 7 in a series of
background reports for AWS Manual 105-50. Gives
picture of mean flow and temperature patterns at high
levels over the entire Northern Hemisphere. Maps give
mean contours, isotachs of mean geostrophic flow, and
isotherms at 300, 200, and 100 mb for January, February,
July, and August of 1949. Conclusions and limitations.

AWS TR 105-129 (AD079472) Thermal Structure and
Vertical Motion in the Lower Stratosphere, by Dr Adam
Kochanski, December 1954, 36pp. Number 8 in a series
of background reports for AWS Manual 105-50. Gives
synoptic characteristics of temperature and wind flow
from the tropopause to 70 mb in latitudes 35-70°N.
UCLA models of thickness for the 300-200 and 200-100
mb layers and of isotherm patterns for 200 and 100 mb
are described.

AWS TR 105-130 (ADI141546) A Compendium on
Cirrus and Cirrus Forecasting, by Robert G. Stone,
March 1957, 156pp. Indicates effects of cirrus on military
operations, notes requirements for cirrus forecasting.
Various methods for forecasting reprinted from original
sources, including Sandia  Corp. Considerable
climatological data included.

AWS TR 105-131 (AD079448) Fjortoft’s Graphical
Method for Preparing 24-Hour 500-mb, Prognostic
Charts, by Dr. Karl R. Johannessen, April 1955 11pp.
Gives results of Hq AWS trials, verifications, and
modifications of the Fjortoft method. Original and
modified procedures described in detail.

AWS TR 105-132 (AD101313) Preliminary Results of
Project CLOUD TRAIL, by Dr Robert D. Fletcher,
February 1956, 23pp. Gives findings based on winter and
spring data collected in Project CLOUD TRAIL. Data
used to improve forecasting of contrails, cirrus, and high-
level turbulence.
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AWS TR 105-133 (ADO075863) Accuracies of
Radiosonde Data, by V.S. Hardin, September 1955,
12pp. Summarizes best available information on errors in
radiosondes in current use in USA. Elementary discussion
of statistical terms and concepts used for expressing
accuracy or error is discussed.

AWS TR 105-134 (AD069809) Evaluation of M.
Grappe’s Extended Period Forecasting Technique, by
Maj R.C. Bundgaard, May 1955, 20pp. In 1950, Roger
Grappe of the French Meteorologie Nationale developed a
method of extended period forecasting for periods up to
30 days, based in large part on the concept of
singularities. After Mr Grappe visited Hq AWS for trials
and verifications, an extended forecasting method using
some of Grappe’s procedures was developed. This report
summarizes the results of various AWS experiments with
the Grappe method, with conclusions.

AWS TR 105-135 (AD156453) Charts of Maximum
and Minimum Thickness Lines 1000/500 mb, Northern
Hemisphere, 1946-50, 30 September 1952, 26pp. Charts
(24) prepared by Dr. R.C. Sutcliffe, Meteorological
Office, Dunstable, England. Accompanying text (2p).
Charts oversize (12 X 157).

AWS TR 105-136 (ADI147760) Some Objective
Methods for Forecasting 300-mb and 200-mb Winds, A
Preliminary Report, by Adam B. Kochanski, November
1957, 14pp. Describes three methods for forecasting
winds at 200 and 300 mb. Results compared with other
methods: i.e., NAWAC progs, climatology, persistence.

AWS TR 105-137 (ADO072807) Atlantic-European
Weather Types, 1899-1945: Classification, Calendar,
Uses and Climatology, by Lt Col Olaf Njus, August 1955,
40pp. Contains description of classification of weather
types for the Atlantic-European area, a type-catalog or
calendar in digital form showing the types for each day of
the years 1899-1945, a suggested color code for making
the calendar into a chart, discussion of the uses of the
types and calendar, and statistical tables showing type
climatology for the period.

AWS TR 105-138/1 (AD072808) Evaluation of the
Eastern Air Lines Prognostic-Chart Method, Part 1,
Cyclogenesis, by Thomas H. Simmonds, August 1955,
28p. In August 1953, AF Cambridge Research Center
published techniques for prognostic chart construction in
the U.S., developed by J.J. George and associates at
Eastern Air Lines. In June 1954, EAL published Scientific
Report No. 2, revising certain procedures. Papers
described empirical methods for handling problems such
as cyclogenesis, movement of certain types of cyclones,
etc.; this report evaluates those techniques for AWS use.

AWS TR 105-138/2 (AD104612) Evaluation of the
Eastern Air Lines Prognostic-Chart Method, Part II,
Movement of Cyclones, Anticyclones and Fronts, by



Thomas H. Simmonds, October 1955, 8pp. A continued
evaluation of those techniques not covered by Part 1.

AWS TR 105-139 (AD095565) The Black Sheep
System of Forecasting Winds for Long-Range Jet
Aircraft, by Lt Col R.C. Bundgaard, et al., March 1956,
48pp. Describes wind forecasting system developed from
AWS Project Black Sheep for B-47 and other long-range
jet aircraft. Verification and recommendations.

AWS TR 105-140/1 (AD122395) Errors in Upper-Level
Wind Forecasts, by Maj Hugh W. Ellsaesser, December
1956, 17pp. Discusses errors in prognostic winds at 700,
500, 300, 200, and 100 mb. Includes recommendations for
reducing error.

AWS TR 105-140/1A (AD146322) Errors in Upper-
Level Wind Forecasts, Change A, by Maj Hugh W.
Ellsaesser, November 1957, 7pp.

AWS TR 105-140/2 (AD145386) An Investigation of
the Errors in Upper-Level Wind Forecasts, by Maj Hugh
W. Ellsaesser, November 1957, 58pp. A detailed analysis
of errors in prognostic winds for 700, 500, 300, 200, and
100 mb.

AWS TR 105-141 (AD097052) Studies of 2-Hour and
4-Hour Upper-Wind Variabilities Over Nevada,
February 1956, 9pp. Special wind sounding data from
Nevada Proving Ground for 1 March to 1 May 1954 at 2-
and 4-hour intervals are analyzed statistically for layers 6-
14, 16-20, 25-35, and 40-50 thousand feet.

AWS TR 105-142 (AD107275) Wind, Temperature and
Their Variabilities to 120,000 feet, by Adam B.
Kochanski, May 1956, 34pp. Number 9 in a series of
background reports For AWSM 105-50. Acquaints
forecasters with variability (or persistence) of wind and
temperature up to 120,000 feet. Data for four sections
close to the 70°W meridian and ranging from 28°N to
61°N, and for months of August 1954 and January 1955.

AWS TR 105-143 (AD084104) On Ultrapolar
Circulation Patterns, by Dr P. Mildner and H. Barrels,
November 1955, 68pp. Prepared on completion of an
experiment in long range forecasting conducted at Rhein-
Main Weather Central 1949-1954. Charts, references.

AWS TR 105-144 (AD115669) An Investigation Into
the Morphology of Time Series of 500-mB Heights, by
Dr Karl Eger, August 1956, 43pp. A report on an
experiment in long-range Forecasting conducted by Dr
Eger at Rhein-Main Weather Central, 1949-1954. Charts,
figures, references.

AWS TR 105-145 (AD125760) Derivation of Jet-
Aircraft Contrail-Formation Curves, by Herbert S.
Appleman, January 1957, 32pp. Presents data and
calculations on which AWSM 105-100 based. New tables
and graphs.
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AWS TR 105-146 (AD218559) Estimating the
Probability of Hurricane-Force Winds Affecting an Air
Base, by Capt S.J. Kimball, June 1958, 15pp. Provides an
objective means for estimating the chances of a base
being affected by hurricane winds of a storm whose
forecast track indicates a possibility that that base will be
struck. Tables and nomograms for Atlantic/Caribbean and
western North Pacific.

AWS TR 105-147 (AD141542) Clear-Air Turbulence
From 25,000 to 45,000 Feet Over the United States, by
LeRoy H. Clem, July 1957, 13pp. Presents findings of a
study of high-level turbulence obtained from Project
Cloud Trail aircraft. Turbulence observations collected
above 25,000 feet by aircraft flying in vicinity of upper-
air sounding stations. Report shows that high-level
turbulence may be associated with recognizable synoptic
features and that it has systematic geographical and
seasonal variations.

AWS TR 105-148 (AD208895) An Error Analysis of
Geostrophic 300-mb Numerical Wind-Speed Forecasts,
by Maj Walter J. Saucier, September 1958, 2pp. A report
on the accuracy of experimental daily 24-hour 300 mb
wind speed forecasts produced by numerical weather
prediction models. Det 2, AWS, computer program
extracted 300-mb grid point geostrophic wind speeds
from INWPU baroclinic prognostic charts. Forecast errors
studied for 8-day period, summer 1958.

AWS TR 105-149 (AD218079) A Digest of Objective
Methods for Forecasting Strong Surface Winds
(Southwestern United States — Early Spring), by
Thomas H. Simmonds, April 1959, 83pp. A guide to
forecasting strong, gusty surface winds in Southwestern
United States. Data from fifteen air bases used in study.

AWS TR 150 (AD254659) Air Density Profiles for the
Atmosphere Between 30 and 80 Kilometers, by Roderick
S. Quiroz, January 1961, 46pp. Presents data for 65
individual air density soundings taken 1947-1958 and at
altitudes from the equator to 75°N. All values reduced to
grams/cubic meter. Data from several rocket firings above
the mesopause included.

AWS TR 151 (AD254761) Seasonal and latitudinal
Variations of Air Density in the Mesosphere (30 to 80
Kilometers), by Roderick S. Quiroz, March 1961, 16pp.
The results of analysis of mesosphere data, along with
four other soundings. Lowest densities found in winter in
arctic latitudes. At 65 km, mean winter density 60% of
mean summer density. Seasonal variation in mid-latitudes
relatively small—less than 5% below 50 km, maximum of
13% at 66 km. Latitudinal gradient greatest in winter at
around 65 km. Gradient directed northward from mid-
latitudes, 2% per degree (at 65 km): smaller gradient
directed equatorward from mid-latitudes. At mid-
latitudes, standard deviation of density varies from 4% (of
mean density) at 30 km to about 20% near 60 km,
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remaining nearly constant to top of the mesosphere. In
Arectic latitudes, standard deviation varies from 11% at 30
km to a maximum of about 40% near 60 km, decreasing
to about 30% at 80 km.

AWS TR 152 (AD261937) Preparing the Regional
Surface Prognosis at the Tokyo Weather Central, by
Major Herbert Edson, April 1961, 58pp. A semi-objective
procedure for preparing 30-hour regional surface
prognoses at the Tokyo Weather Central on an operational
basis. These prog charts normally cover an area of some
55 degrees of latitude by 140 degrees of longitude.

AWS TR 153 (AD259120) Percentiles of Air Density at
Station Level, by Adam Kochanski, May 1961, 42pp.
Method given for estimating certain percentiles of density
at station level for any discrete point over Northern
Hemisphere. Main operational problem requiring
knowledge of density distribution concerns SAC bombers
on 15-minute alert. Runway-density lower than certain
critical value can prevent take-off of heavy aircraft.
Helicopter hover is also affected by low density.
Technique reconstructs that part of cumulative frequency
curve for density that lies between 5th and 95th
percentile. Technique lets one estimate six points of the
curve. Accuracy of estimate varies. Method devised to
give very high accuracy for the 5th, 10th, and 20th
percentiles (low densities). For higher-than-average
densities (80th, 90th, and 95th percentiles), technique
allows only rough estimates.

AWS TR 154 (AD258525) The Meteorological Factors
Affecting Photographic Reconnaissance from Very
High Altitudes, by Karl R. Johannessen, May 1961, 8pp.
A brief survey of obscuring factors (other than clouds)
affecting aerial photography from very high altitudes.
Numerical data on aerosols and optical turbulence
included.

AWS TR 155 (AD325003) Effects of Variable
Atmospheric Density on the Deceleration of Re-Entry
Vehicles, by Karl R. Johannessen and Charles F. Roberts,
August 1961, 37pp. The results of a study requested by
AFBMD and Space Technology Laboratories. The report
deals with the problems of determining the air-burst
height of the inertially-programmed fuzing system in the
Mark 3 Re-Entry Vehicle. A general study is made of the
influence of atmospheric density on re-entering space
vehicles. As an application of the study a special diagram,
the Theta, Omega-Diagram, was designed where Theta
represents the virtual temperature of air in degrees
absolute and omega represents a nondimensionable
pressure variable. The Theta, Omega-Diagram is used to
compute the density influence on the GE Mark 3 Re-
Entry Vehicle by simple graphical means from
conventional radiosonde data. A numerical expression for
calculating the climatological distribution of the density
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influence is also given. The method is general and may be
applied to any re-entry problem where density is a factor.

AWS TR 156 (AD262399) Radiation Effects on
Manned Space Flight, by Herbert S. Appleman, August
1961, 9pp. With the recent flights of man into near space
and with the proposal for lunar flights by 1970, it has
become urgent to examine the hazards of radiation on the
crews or these vehicles. This report is a general survey or
the types of radiation hazards that are of importance,
together with a discussion of their origin, probability of
occurrence, feasibility of shielding, and prospects for
forecasting. Rescinded February 1970.

AWS TR 156 (AD424736) List of Meteorological
Research Papers (M.R.P.’s) of the British Air Ministry
Meteorological Research  Committee  1942-1958,
released to U.S. Defense Activities, 1 November 1963,
34pp. British MRPs began during WWII when most
research was classified and not published in civilian
journals. The series continued until 1958 as a means of
provisional distribution pending formal publication
elsewhere. The AWS received a number of these
unpublished papers. Some were registered with ASTIA
(now DTIC) and are indicated by their AD- or ATI-
numbers. Formerly AWSP 0-1—redesignated AWS TR
156 by AWS/DNTI Itr, 1 Feb 74.

AWS TR 157 (AD263474) Applications of Infrared
Measurements in Meteorology, by Lt F.B. House and
Capt J.R. Blankenship, June 1961. 16pp. An introduction
to the application of infrared technology to USAF systems
and to meteorology.

AWS TR 158 (AD244597) High Level Turbulence, by J.
Clodman, G.M. Morgan, Jr., and J.T. Ball, New York
University, September 1960, 84pp. Reprint of final report
under contract No. AF19(604)-5208. Authors worked
under Project Director, Prof Miller of Department of
Meteorology and Oceanography at New York University
during an evaluation of clear air turbulence forecasting
methods. Hq AWS requested and got permission to
reprint the contract report verbatim.

AWS TR 159 (AD267339) Estimates of Altitudes with
Specified Probabilities of Being Above All Clouds, by
Irving Solomon, October 1961, 18pp. Results of efforts
by USAF Climatic Center to determine graphic method
for estimating probabilities of being above all clouds.
Results provided designed as basic planning tool for long-
range purposes.

AWS TR 160 (AD268018) Wind Variability at 150,000
Feet, by Herbert S. Appleman, October 1961, 7pp. The
advent of the X-15, Dyna-Soar, and other vehicles
operating at very high altitudes requires increased
Familiarity with winds above normal radiosonde levels.
This report uses available rocketsonde data to determine



accuracy of climatological and persistence forecasts at
150,000 feet. Rescinded February 1970.

AWS TR 160 (AD029375) Bibliography on Small-Scale
Time and Space Variations in the Free Atmosphere,
March 1954, 6pp. Designed to be of interest to activities
designing and testing upper-air measuring equipment or
aircraft, missiles and accessories. Also of interest in
solving upper-air diffusion, synoptic analysis problems.
Formerly AWSP 0-14—redesignated AWS TR 160 by
AWS/DNTI Itr, 1 Feb 74.

AWS TR 161 (AD269491) Climatic Aspect of Ballistic
Wind and Density, by William C. Spreen, Rolf M.
Nilsestuen, and Oscar E. Richard, November 1961, 60pp.
Climatological behavior of ballistic wind and density is
examined, using means of equally weighted values of
upper-air wind and density at altitudes 2 km apart. These
mean values are termed integrated wind and density,
respectively. Three integrated values or wind and density
are used—one for the atmosphere below 12 km, another
for the atmosphere below 16 km, and one for the zone
below 24 km. Data from 25 stations in the northern
hemisphere, chosen from widely diverse climatic regimes,
are used. Specific aspects of behavior examined: Effects
of wvariability on short-period means; comparison of
monthly and seasonal statistics; effects of restricted
amounts of data; and relation of integrated density to
integrated wind.

AWS TR 162 (AD272183) Climatological Probability of
Fallout from Multiple Nuclear Detonations, by Capt
Thomas D. Potter, January 1962, 8pp. Gives a method for
determining climatological probability of fallout from
multiple nuclear detonations. A general procedure for a
simple case of two detonations, based on probability of
two events occurring together, was developed by applying
a vector regression equation to effective wind variables at
the two points of detonation. This was followed by an
extension of the development to include three or more
detonations.

AWS TR 163 (AD436538) Wind-Shear Effects on
Airspeed, by J.A. Brown (Trans World Airlines), March
1962, 18pp. A change in airspeed will occur whenever an
aircraft traverses from one wind condition to another in
less time than aircraft ground speed can adjust to the new
wind component. Recommended flight procedures
include allowances for these variations; there is no danger
of getting into difficulty as long as proper airspeed is
maintained. Extreme conditions of wind shear
encountered during approach can be hazardous if
corrective action not taken immediately on thrust and/or
flight control settings. Knowing how various types of
wind shear can affect airspeed should help pilots
anticipate the effects of windshear and allow them to take
prompt and appropriate action.
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AWS TR 164 (AD286695) Estimating the Probability of
Operationally-Critical Wind Speeds Affecting an Air
Base During the Passage of a Tropical Cyclone, by H.S.
Appleman, August 1962, 22pp. Balancing the cost of
protection against the damage incurred by tropical storms
requires certain decisions, such as whether to tie down or
evacuate aircraft, delay construction projects, remove
missiles from firing pads, etc. Decisions to take such
actions is based primarily on expectancy of occurrence of
wind speeds above a critical value considered hazardous
to the installation. To balance cost of protection against
damage incurred at an unprotected base, commanders
must know the probability of an installation being struck
by above-critical wind speeds. In June 1958, AWS
published a report (AWS TR 105-146, AD 218 559) that
outlined a method for computing total probability of
above-critical wind speeds affecting an airbase at some
time during passage of a hurricane or typhoon. A
technique was developed for obtaining the instantaneous
probability of strong winds affecting a base at each hour
during the storm’s passage, and a somewhat different
approach was used to obtain the hour-by-hour
instantaneous probability. This report describes both
techniques, as well as several new ones.

AWS TR 164/1 (AD298945) Amendment to TR 164,
January 1963, 8pp.

AWS TR 165 (AD293168) Forecasting Density Altitude,
by Capt Norman N. Richardson, November 1962, 31pp.
Prepared primarily as a result of problems associated with
helicopter operations at remote sites. Provides nomogram
and simple, step-by-step instructions for forecasting
density altitude. Includes extensive table of machine
computed density altitude values.

AWS TR 166 (AD299776) The Climatological Wind
and Wind Variability Between 150,000 and 200,000
Feet, by Herbert S, Appleman, March 1963, 6pp. An
extension of AWS TR 160, based on availability of more
rocketsonde data. Data used came from first eight
volumes of the Meteorological Rocket Network Data
Reports, with soundings made intermittently from
October 1959 to August 1961. Although considerably
more data used than for AWS TR 160, size of sample still
so small, and accuracy of observations still so
questionable, that numerical results obtained, especially
of the standard deviation, must be considered tentative.
Rescinded.

AWS TR 166 (AD256922) Bibliography of Documents
Prepared by Weather Staff Sections of Headquarters
Army Air Corps and Headquarters Army Air Forces,
1937—June 1945, April 1961, 60pp. Formerly AWSP 0-
18/2—redesignated AWS TR 166 by AWS/DNTI ltr, 1
Feb 74. Several thousand technical documents were
prepared by the organization for weather of the Army Air
Forces during WWIIL. A selected number of those
documents are listed here. Appendix lists U.S. War
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Department publications on weather or applicable to AAF
weather operations.

AWS TR 167 (AD436603) Estimated Frequencies of
Specified Cloud Amounts Within Specified Ranges of
Altitude, by Irving Solomon, April 1963, 53pp. Study
designed to provide military planners, design engineers,
and AWS personnel with estimates of frequencies in
which specified cloud amounts will be encountered within
specified altitude ranges. Information shown by isopleths
on Northern Hemisphere base maps for midseason
months. These data will furnish inputs For strategic
planning of environmental support to a system or
operation; for example, selecting design criteria for
equipment, determining feasibility of an operation, and
establishing long-range operational plans. Tactical, or
short-range, planning should be based on synoptic
weather forecasts that give go/no-go advice.

AWS TR 168 (AD337244) Programs For Determining
the Minimum Re-entry Dispersion Due to Atmospheric
Variability, by Karl R. Johannessen, May 1963, 48pp.
The results of a study requested by the Ballistic Systems
Division, AFSC, to examine meteorological factors
during re-entry of Project Sleigh Ride vehicles. An
optimum fuzing program, which helps eliminate burst-
height errors caused by meteorological fluctuations,
emerges as a result of this study.

AWS TR 169 (AD422637) Computation of Atmospheric
Refractivity on the USAF Skew T, Log P Diagram, by
Karl R. Johannessen, September 1963, 7pp. Elements
needed to compute refractive index are pressure,
temperature, and dew point. Vertical distribution of these
quantities is recorded and displayed on Skew T, Log P
diagram (AWS WPC 9-16), from which refractivity can
be read directly from traces of temperature and dew point.
Refractive index can be evaluated directly from the
plotted sounding without an external nomogram, and
necessary height values can be entered. Accuracy and
range of computations should cover AWS detachment
applications.

AWS TR 170 (AD420922) Estimating Wind Forecast
Errors for Specific Locations, Altitudes and Seasons, by
Karl R. Johannessen, September 1963, 11pp. Originally a
report from the Physical Scientist’s Office, Hq AWS.
Reissued as TR 170.

AWS TR 171 (AD420921) Relative Humidity Errors
Resulting from Ambiguous Dew-Point Hygrometer
Readings, by H.S. Appleman, September 1963, 7pp.
Instruments currently used in weather stations for
measuring humidity work very well at high temperature,
but become increasingly inaccurate at temperatures below
freezing because of the small amount of water vapor in
the air. Consideration is being given to using a dewpoint
hygrometer, an instrument able to detect small quantities
of moisture with great accuracy. Over a considerable
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temperature range below 32°F, unfortunately, the
instrument may record either dew point or frost point.
This study was to determine whether this ambiguity
would lead to significant error in computed relative
humidity. It was found that the effect was large enough to
affect accuracy of current techniques for forecasting
moisture-dependent phenomena and suggests instrument
designs that eliminate the problem.

AWS TR 172 (AD344505) Effects of Atmospheric
Variability on the Mark 15 Re-entry Vehicle, by Karl R.
Johannessen, 1 September 1963, 53pp. Report considers
the effects of the variable atmosphere on the inertial
component of the Mark 15 Re-Entry Vehicle. Contains
closed form expression for altitude deviation of output
signal and gives a survey of the statistical distribution of
the deviation as a function of geographical location and
season for several programmed burst altitudes.

AWS TR 173 (AD422862) A Preliminary Analysis Of
Mean Winds To 220,000 Feet, by H. S. Appleman,
October 1963, 5 pp. In a recent study based on
meteorological rocket wind measurements, the author
reported a number of findings on the winds between
150,000 and 200,000 feet (see Introduction below). Using
the additional data now available, the present paper
carries the analysis up to 220,000 feet. It is shown that
both the winter westerlies and summer easterlies reach
their maximum intensity near the 200,000-foot level,
above which they decrease. It was also found that the
spring reversal from winter westerlies to summer
easterlies begins above 220,000 feet and then proceeds
downward; the autumn reversal from easterlies to
westerlies, however, appears first near the 210,000-foot
level, followed with a short lag by reversals at both higher
and lower altitudes. The north-south component again
proved relatively insignificant in comparison to the east-
west component. Rescinded.

AWS TR 173 (AD259710) Technical Publications and
Documents of Air Weather Service Field Activities, Part
One: 1945-61, with a Chronology of AWS
Organizations, 1945-61, 30 June 1962. Formerly AWSP
0-17/1 — redesignated AWS TR 173 by AWS/DNTI ltr,
1 Feb 74. Lists technical publications and miscellancous
informal documents issued by AWS field activities since
the end of WWIL.

AWS TR 174 (AD244550) Technical Publications and
Documents of Air Corps and AAF Field Weather
Activities, Part Two: 1937-1945, with a Chronology of
AC and AAF Regional Organizations 1937-1945,
September 1960, 60pp. Change A, 19 February 1960,
1pp. Formerly AWSP 0-17/2 — redesignated AWS TR
174 by AWS/DNTI ltr, 1 Feb 74. Lists documents
prepared by various field weather service activities or the
Air Corps from 1937 to 1941 and the Army Air Forces



from 1941 to 1945. Chronology of AC-AAF weather
organizations included.

AWS TR 175 (AD431703) Upper-Stratosphere Density
and Temperature Variability Determined from
Meteorological Rocket Network Results, 1960-1962, by
R.S. Quiroz, Capt J.K. Lambert, and 1st Lt J.A. Dullon,
December 1963, 48pp. Gives results of Climatic Center
project involving derivation of density profiles from 256
rocket temperature observations made 1960-62. AWS TR
175/1A, March 1964, 1p.

AWS TR 176 (AD440508) Diffusion Forecasting for
TITAN Il Operations, by Lt Col R.L. Miller and Capt
FH. Miller, 10 February 1964, 32pp. Provides
meteorologists with information and procedures to use as
a basis for answering questions and giving advice on
atmospheric diffusion of TITAN II propellants. Includes
tables and graphs based on new and improved prediction
equation developed at AFCRL and using combined Dry
Gulch, Ocean Breeze, and Prairie Grass data.

AWS TR 177 (AD443779) Weather Modification, by
Herbert S. Appleman, July 1964, 20 pp. Superseded by
1969 revision.

AWS TR 177 (Revised) (AD696619) An Introduction
to Weather Modification, by Herbert S. Appleman,
September 1969, 38pp. Weather modification techniques
explained; AWS activities in cloud-seeding and fog-
dissipation experiments discussed. Revision of 1964
report.

AWS TR 178 (AD353247) Least Dispersion of the Mark
12 Re-entry Vehicle, by Karl R. Johannessen, September
1964, 54pp. Analyzes the re-entry induced dispersion of
the Mark 12 Re-Entry Vehicle and defines a fuzing
program that results in the least dispersion in a given
impact region. The result of a request from Ballistic
Systems Division/AFSC, Norton AFB.

AWS TR 179 (AD602765) Danger to Jet Aircraft from
Lightning, by Herbert S. Appleman, 1 July 1964, 6pp.
This report presents the latest available information on
lightning hazards to jet aircraft. Included are the
temperature and altitude range where most strokes are
encountered, a brief discussion of the type of damage
likely to be incurred, and a somewhat more detailed look
into the possibility of fuel-tank explosions due to
lightning and electrostatic discharges. It appears that,
while the possibility of such explosions is small, aircraft
using JP-4 fuel are generally more vulnerable to this
hazard than those using gasoline or kerosene. It is
concluded from this and other hazards associated with JP-
4 that jet passenger aircraft, at least, should use kerosene
fuels where possible. Superseded by April 1971 revision.

AWS TR 179 (rev) (AD724092) Lightning Hazard to
Aircraft, by Herbert S. Appleman, April 1971, 13pp.
Gives latest available information on lightning hazards to
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jet aircraft. Included are temperature and altitude ranges
where most strikes are encountered, a brief discussion of
likely damage, and a more detailed look into possibility of
fuel-tank explosion due to lightning and electrostatic
discharge. Although the possibility of explosion is small,
aircraft with JP-4 fuel are generally more vulnerable than
those using gasoline or kerosene. It is concluded from this
and other hazards associated with JP-4 that jet passenger
aircraft, at least, should use kerosene if possible.

AWS TR 180 (AD609305) Preliminary Operational
Application Techniques for AN/TPQ-11, by United
Aircraft Corporate Systems Center with technical
assistance from ARACON Geophysics Co., September
1964, 106pp. Report based on recent studies and Analyses
using a modified prototype AN/TPQ-11 Radar Cloud
Detecting Set. Data resulted in modifications incorporated
in production set now being placed in USAF inventory.
Simultaneous with modifications was a plan to interpret
improved data for forecasting. This document reflects
preliminary conclusions and provides firm reference for
the recognition and interpretation of most cloud types. By
periodic updating and extrapolation of permanent
facsimile record, it’s possible to forecast arrival and
cessation of precipitation, sunshine, and fog breakup at
AN/TPQ-11 sites. In addition, probable icing and
turbulence can be forecast for areas adjacent to AN/TPQ—
11 installations.

AWS TR 181 (AD446389) On the Origin and
Climatology of Noctilucent Clouds, by R.S. Quiroz,
August 1964, 29pp. A review of existing concepts of
constitution or origin of noctilucent clouds. A mechanism
is suggested that might explain their apparent dependence
on latitude. Their frequency of occurrence with respect to
latitude, longitude, time of year, and other factors, is
analyzed in detail. Year-by-year changes in number of
occurrences are considered in relation to the “11-year”
sunspot cycle. A comprehensive sample of data on cloud
movement is summarized, although in view of the highly
complicated field of motion in noctilucent clouds, this
subject is difficult to treat satisfactorily. Comparison
made of rocket samples of particle size and concentration,
with values deduced from polarization measurements.

AWS TR 182 (AD-NONE) Estimated Frequencies of
Potential Icing Conditions at Specified Altitudes, by Maj
David M. Ingram and TSgt Jimmie L. Gullion, September
1964, 17pp. Charts percentage frequencies of potential
icing conditions at specified altitudes. Frequencies shown
by isopleths on Northern Hemisphere base maps for
midseason months. Rescinded August 1966; superseded
by AWS TR 194.

AWS TR 183 Estimating Meteorological Effects on

Radar Propagation, by W.B. Moreland, 1965, 2 vols.

e Volume 1 (ADA041877) Text, January 1965, 198pp.
A comprehensive reference in  radio-radar
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meteorology. Volume 1 explains principles and
procedures. With 1-page pen & ink change, 3 June
1965.

e Volume 2 (ADA041878) Appendices, March 1965,
162pp. Contains appendices to volume 1 of same
title. Included are tables of the CRPL exponential
reference atmosphere, ray tracing diagrams (of
Wong), and nomograms and maps with instructions
for determining and forecasting D-values. Origin of
these materials and general procedures for use
explained in volume 1.

AWS TR 184 (AD466187) General Application of
Meteorological Radar Sets, by R.J. Boucher, R. Wexler,
and United Aircraft Corporation Systems Center with
technical assistance from ARACON Geophysics Co.,
March 1965, 126p. This report provides a general
introduction to the principles and uses of weather radar.

AWS TR 185 (AD609493) Practical Interpretation of
Meteorological Satellite Data, by William W. Widger,
Jr., Paul E. Sherr, and C.W.C. Rogers of ARACON
Geophysics Co., September 1964, 427pp. Consolidates
information pertinent to operational interpretation of
meteorological satellite data, specifically for AWS
forecasters. Extracts, integrates, and summarizes material
available in literature and technical reports through early
1964. Topics include coverage, scale, and resolution of
satellite data, operationally available data formats,
coordination with other meteorological data, cloud type
interpretation, key features observed in pictures,
extratropical vortex interpretations, other synoptic and
mesoscale features, interpretations of tropical data, and
contributions of satellite data to weather forecasting.
Procedures for integration of satellite and conventional
data, and for use of satellite data to provide improved
synoptic analyses, are included. Guidance for operational
interpretation, application, and value of infrared data for
atmospheric windows is provided, looking toward time
such data are made available to field Forecasters.

AWS TR 186 (AD630289) Estimating Mean Cloud and
Climatological Probability of Cloud-Free Line-of-Sight,
by Lt Col John T. McCabe, November 1965, 31pp.
Describes a method that provides an estimate of
probability of cloud-free line-of-sight between any two
levels at any angle to the horizon for locations having
standard surface-observed cloud data. Method uses mean
cloud amount between surface and each higher kilometer
level to estimate mean cloud amount at any level, the
mean cloud amount above any level, and the mean cloud
amount between any two levels. Analyses of sunshine and
total cloud cover by time of day provide a basis for
estimating probability of cloud-free line-of-sight through
the whole atmosphere as a function of mean total cloud
cover and viewing angle. This relationship used to
estimate probability of cloud-free line-of-sight at any
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angle between any two levels for which mean cloudiness
between levels is known or estimated. Height vs distance
profiles of estimated probability of cloud-free line-of-
sight can be prepared manually or by computer for any
kilometer height reference levels.

AWS TR 187 (AD639566) Regression Equations for
Specifying Atmospheric Density Above 30 KM from
Observational Data at Radiosonde Altitudes, by
Roderick S. Quiroz and 1st Lt Gary J. Thompson, August
1966, 34pp. Analysis of a small rocket data sample from
the Soviet observing site at Heiss Island (81 degrees N)
indicated a high correlation between density of the upper
stratosphere and the temperature and pressure at certain
altitudes in the lower stratosphere. Strong density-
temperature and density-pressure relationships may be
anticipated under certain conditions from consideration of
the hydrostatic equation and the equation of state, the
latter differentiated with respect to height. Large samples
of rocket observational data for a northerly and a
southerly station were specially processed to yield
correlation coefficients for all possible pairs of altitudes
between 20 and 60 km. Knowledge of maxima in the
vertical profiles of the correlation coefficients then made
it possible to construct regression evaluations with
minimum standard error of estimate. It is shown that such
equations may be used to predict density satisfactorily at
altitudes up to about 50 km from radiosonde observational
data on the thermodynamic state of the lower
stratosphere. Incidental to development of the prediction
equations is a discussion of the observed patterns of the
intra-level correlation of density with temperature and
pressure and the inter-level correlation of density with
temperature, pressure, and density, to 80 km.

AWS TR 188 (AD645118) Technique Development
Reports—1966, edited by Col D.E. Marlin, November
1966, 156pp. A collection of papers on topics selected
from projects under development in the AWS Technique
Development Program. At the May 1966 Technique
Development Conference in Washington, DC, Dr Jule
Charney, serving as AWS consultant, led discussion on
many of topics in this report. Contents:

e “Some Objective Analysis Techniques Suitable for
Nephanalysis.” by Capt Paul Janota. pp 1-16.

e  “A Computer Technique for Constructing Isentropic
Trajectories.” by Capt D. R. Oreen. pp 17-25.

e “Computer Tropical-Wind Analysis,” by Maj A.L.
Shumbera, pp 27-35.

e “The Air Weather Service Six-Level Model,” by Maj
H.M. O’Neill. pp 37-41.

e  “The Derivation of Stratospheric Density Estimates
from Rocket Observations Near the Poles,” by R.S.
Quiroz, pp 43-56.

e “Weather Support to Computer Flight Plans,” by Maj
A. Smith, Jr., and Capt J.R. Irwin, pp 57-63.



e  “Project COLD FOG I.” by Capt R.L. Lininger, and
H.S. Appleman, pp 65-70.

o “Fine-Mesh Limited-Area Forecasting Model.” by
Maj J.G. Howcroft, pp 71-75.

e “Analysis of Density Data Deduced from Low-
Altitude High-Resolution Satellite Tracking Data,”
by Col L.L. DeVries, Capt E.W. Friday, and L.C.
Jones, pp 77-90.

e “Extended-Range Cloud Forecasts.” by Lt Col J.H.
Jones, and Lt Col W.P. Moore, pp 91-97.

e “A Two-Dimensional Tropospheric Ray-Tracing
Technique,” by Capt E.S. Harsh, pp 99-112.

e  “Weather Reconnaissance Data-Reduction Program,”
by Lt Col S.L. Williams, pp 113-133.

e “Numerical Cloud Prediction,” by Lt Col H. Edson et
al., pp 135-143.

e “Automated Weather Network,” by Maj J.D. Sharp,
and L.A. Westphal, pp 145-156.

AWS TR 189 (AD649345) Wind Shear and Turbulence
over Selected Stations of the Air Force Western Test
Range, by Lloyd V. Mitchell, December 1966, 31pp.
Gives wind-shear data for three areas of Air Force
Western Test Range (AFWTR), and turbulence data
applicable to AFWTR for portions of the Northern
Hemisphere. Method described and used for estimating
means and standard deviations or wind shears for smaller
layers using wind-shear data measured through thicker
layers. Estimates of turbulence frequency and intensity
based on relationship between wind shear and turbulence.
Mean wind shear and wind shear variability maxima
occur at approximately 40,000, 55,000, 130,000, and
220,000 Feet with minima at 100,000 and 150,000 feet.
Turbulence frequency and intensity maxima occur near
30,000, 130,000, and 220,000 feet with minima near
45,000, 120,000, and 150,000 feet.

AWS TR 190 (AD651389) An Investigation of
Atmospheric Density Between Altitudes of 180 km and
300 km, by Lt Col Leonard L. DeVries, November 1966,
130pp. Knowledge of atmospheric density and variation
at satellite altitudes needed for operational support of
several military activities. Atmospheric density data
computed From decay rates of more than 40 satellites
orbited during a S5-year period analyzed. Multiple
regression equations derived to specify density at 10-km
intervals at altitudes from 180 to 300 km as a function of
solar activity, time of day, time of year, and
combinations. Density values depicted by these regression
equations then compared with density data not used
during derivation of equations. Results indicate that
multiple regression analysis and associated screening
procedure can produce equations from which computed
density values are in close agreement with observed
density data. Results lead to conclusion that no single
density model can meet all needs. Results also indicate
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that characteristics of a density model should be selected
to fit purpose for which model intended. Four possible
density models designed for different purposes suggested.

AWS TR 191 (AD642429) Atmospheric Humidity Atlas
— Northern Hemisphere, by ILI. Gringorten, H.A.
Salmela, I. Solomon, and Maj J. Sharp, August 1966,
151pp. Includes 120 plates showing water vapor
distribution in the atmosphere of the Northern
Hemisphere. There are 20 plates in terms of mixing ratio
at surface and 100 plates in terms of surface dew point
and dew point at the 850-, 700-, 500-, and 400-mb levels.
Distributions of other measures of moisture, including
vapor pressure, frost point, water-vapor density, and
mixing ratio aloft, are obtainable from distribution of the
dew points. Plates are useful to designers estimating
effects of atmospheric water vapor on aerospace hardware
and for those concerned with operation and storage of
equipment. Frequency distribution plates, from 5 to 95
percent, are especially useful in estimating duration or
persistence of moist conditions, as illustrated by several
examples.

AWS TR 192 (AD658014) The Natural Environment of
a Satellite in a Synchronous Circular Orbit, by Capt
Henry W. Brandli, June 1967, 65pp. Current literature
reviewed; natural environment at about 6.6 earth radii
(from earth center) defined in terms of thermodynamic
variables,  geophysical variables, electromagnetic
radiation environment, particle radiation environment,
and meteoroid environment.

AWS TR 193# (AD-NONE) Progress Report on Air
Weather Service Drag/Geophysical Correlation Study.
Details unknown.

AWS TR 194 (AD649619) Climatological Probability of
Aircraft Icing, by Lawrence G. Katz, January 1967, 29pp.
Presents seasonal Northern Hemisphere isopleth charts
depicting climatological probability of aircraft icing at
5,000, 10,000, 15,000, and 20,000 Feet. Also describes
method used in determining these probabilities and
discusses data used. Supersedes AWS Technical Report
182.

AWS TR 195 (AD709727) Variability of the Monthly
Mean Zonal Wind, 30-60 km, by Lloyd V. Mitchell,
April 1970, 84pp. An analysis of the monthly mean zonal
wind and the standard deviation of the zonal wind about
the monthly mean. Data are presented in tables, analyses
in time (months)-altitude (30 to 60 kilometers) cross-
section as well as profiles for selected levels. Station-by-
station variability of the monthly mean zonal wind, 30 to
60 kilometers, is discussed. There is a discussion of the
altitudinal, latitudinal, monthly, and seasonal variations
with a designation of four seasons: Winter: (dominated by
westerlies but with occasional easterlies), November
through March; Spring: (transition of westerlies to
easterlies), April and May; Summer: (persistent
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easterlies), June through August; and Fall: (transition of
casterlies to westerlies), September and October.

AWS TR 196 (AD819188) Proceedings of the Technical
Exchange Conference 4-7 April 1967, July 1967, 296pp.
A summary collection of 47 presentations made at the
AWS Technical Exchange Conference, Monterey, CA, 4-
7 April 1967. Authors represented Air Force, Army, Navy
activities and their contractors, Environmental Science
Services Administration (ESSA), and several universities.
Contents:

“Some Solutions to Weather Analysis Problems
through the Use of Satellite Data,” by Edward
Ferguson, ESSA, pp 1-10.

“Application of Satellite-Picture Interpretation
Principles to Analysis in Sparse Data Regions,” by
Maj Golden K. Farr, 6(WW, pp 11-32.

“A Satellite Cloud Photo-Interpretation Key.” by Roy
Lec and Charles I. Taggart, Canadian Met Service, pp
33-37.

“Quantitative Cloud Motion and Growth Information
from Earth-Synchronous Satellite-Picture Pairs,” by
Charles L. Bristor, ESSA, p 38.

“APT Use at Fuchu AF Weather Central,” Capt Lee
G. Dickinson, IWW, pp 39-41.

“Recent Research on the Application of
Meteorological Satellite Cloud Data to Numerical
Weather Analysis,” by E. Paul McClain and Harold J.
Brodrick, ESSA, pp 42-50.

“Utilization of Meteorological Satellite Cloud Data in
a Numerical Analysis and Prediction System,” by
Roland Nagle, Meteorology International, Inc., p 51.
“Applications of Satellite  Observations  of
Extratropical Cloud Vortices,” by William K.
Widger, C.W.C. Rogers, and Paul E. Sherr, Aracon
Geophysics Co., pp 52-82.

“The Need for Observing and Reporting of Solar
Flares,” by Capt Hans Fischer, 6WW, pp 83-91.

“A Solar-Flare Videometer,” by Paul Tallant,
AFCRL, pp 92-109.

“Use of Ground-Level Neutron Monitors in a Real-
Time Solar-Proton Monitoring Network,” by M.A.
Shea, AFCRL, pp 110-118.

“The Effect of Physical Foreshortening on Sunspot
Area Measurements,” by Capt Ronald T. Podsiadlo,
6WW, pp 119-120.

“Numerical Modeling of Convection,” by Francis W.
Murray, Rand Corp, pp 121-125.

“Fields by Correlation Assembly,” Maurice Denard,
Manfred Holl, and James R. Clark, Meteorology
International, Inc., p 126.

“On the Application of Scaling Theory and
Energetics to the AWS Six-Level Model,” Maj
Harold Hart, 3WW, pp 127-132.
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“A Diabatic Multi-Level Primitive-Equation Model
and an Illustration of a Wave Cyclone Development,”
by T.N. Krishamurti, Navy Post-Graduate School, pp
133-135.

“Monitoring Solar Cosmic-Ray Events”, by G.W.
Adams, ESSA, pp 136-137.

“Computer Ray-Tracing Techniques to Determine the
Effects of Ionospheric Tilts to MUFs,” by Alfred F.
Barghausen and James W. Finney, ESSA, pp 138-
143.

“Morphology of Tapside Polar Ionosphere,” by Cspt
C.F. Power, AWS, and Charles M. Rush, University
of California, pp 146-155.

“The Computation of Atmospheric Densities Using
SPADATS Data,” by Capt R.E. de Michaels, 4WW,
pp 156-159.

“An Investigation of Atmospheric Density Between
180 km and 300,” by Lt Col L.L. DeVries, AWS, pp
160-161.

“Results from the Two-Level Version of the NCAR
General Circulation Model,” by Warren M.
Washington and Akira Kasahara, NCAR, pp 162-
171.

“Grid  Telescoping in  Numerical Weather
Prediction,” by Geoffrey D. Hill, AFCRAL, pp 172-
177.

“Objective Improvements in Numerical Prognoses,”
by H.B. Wobus and P.R. Lowe, NWRF, p 178.

“The Application of Numerical Analysis of
Baroclinicity to the Object Location of Frontal
Zones,” by Robert J. Renard, Navy Postgraduate
School, pp 179-199.

“Numerical Modeling Efforts of 3 Weather Wing,”
by Lt Col Herbert Edson, 3WW, pp 200-201.
“Techniques for Prediction of Solar Flares and
Energetic-Particle Events,” by Maj Donald T. Sherry,
4WW, pp 202-206.

“The Application of Millimeter-Wave Radio
Mapping to Flare,” Prediction, by Maj William O.
Banks, 4WW, pp 207-208.

“Short-Term Prediction of F2-Layer Maximum
Usable Frequencies for Local Magnetic Activity,” by
Robert M. Savis, Jr., ESSA, pp 209-211.
“Short-Term Forecasting of Ionospheric Propagation
for DCA Trunks in SE Asia,” by R.J. Slutz, T.N.
Gautier, and M. Leftin, ESSA, p 212.

“Real-Time  Specification of the Planetary
Geomagnetic Index ap,” by Capt William F. Johnson,
AWS, pp 213-214.

“Prediction of Hurricane Movement,” by Banner L.
Miller and R. Cecil Gentry, ESSA, pp 215-223.
“Onset of Widespread Rain During Southeast Asia
Summer Monsoon,” by Marvin Lowenthal,
USAECOM, pp 224-225.



e “Annual Versus Daily Rainfall: Southeast Asia,” by
Ruth L. Wexler, Natick Labs, pp 226-242.

e “The Tropical-Analysis and Forecasting Model
Running Operationally at FWC Pearl Harbor,” by
Capt John G. Joern, IWW, pp 243-244.

e “Diurnal Variation in Cloud Cover Over a Tropical
Island Region as Shown by TIROS-VII Infrared
Data,” by Earl S. Merritt, Aracon Geophysics, pp
245-253.

e  “Short-Range Subsynoptic Surface-Weather
Prediction,” by Harry R. Glahn and Dale A. Lowry,
ESSA, pp 254-259.

e  “A Mathematical Model for Air Flow in a Vegetative
Canopy,” by Ronald M. Cionco, USAECOM, pp
260-261.

e “An Empirical Study of Low-Level Sounding
Prediction,” by Carl W. Kreitxberg, AFCRL, pp 262-
275.

e “A Low-Level Circulation Model for Diagnostic and
Prognostic Applications,” by Maj R.A. Derrickson
and Capt Paul Janota, 3WW, pp 276.

e “An Objective Precipitation and Moisture-Forecast
Model,” by Leo C. Clarke, FNWF, pp 277.

e  “Systematic Approach to Weather Presentation,” by
Clement J. Todd and Steven H. Cohen, NWRF, pp
278-279.

o  “Teleplot,” by J.W. Nickerson, NWRF, pp 280-284.

e “Surface Observations of Snow and Ice for
Correlation with Remotely Collected Data,” by
Michael A. Bilello, CRREL, pp 285-293.

e “Application of Radio and Optical Path-Length
Measurements to Studies of Low-Level Turbulence,”
by B.R. Bean and C.B Emmanuel, ESSA, p 294.

AWS TR 197 (AD661979) Summaries of Pressure,
Temperature, and Density Over Cape Kennedy AFS,
Including Periodic Density Variations, by Maj Edward
V. Von Gohren, August 1967, 35pp. Summaries of
Arcasonde 1A Meteorological Rocket thermodynamic
data for Cape Kennedy AFS based on 1964-1966 data.
Extremes, means, and standard deviations as functions of
month and season shown for altitudes 80,000 through
200,000 feet. Data statistically treated to provide
estimates of seasonal, diurnal, and interdiurnal
periodicities at 160,000 feet over Cape Kennedy.
Nomogram of atmospheric density as function of local
time and month included.

AWS TR 198 (AD659760) Radiosonde Dew-Point
Accuracies 40°C to -40°C, by Lloyd V. Mitchell, August
1967, 27pp. In most literature, accuracies for radiosonde-
measured atmospheric moisture expressed in terms of
relative humidity; i.e., percent of saturation. This report
presents radiosonde-measured atmospheric moisture
accuracies in terms of dew point; i.e., saturation
temperature. Dew-point root-mean-square (RMS) errors
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presented in tables and in nomograms. Table and
nomogram included for temperatures between 0 and 40°C
and for temperatures between -40 and 0°C. Dew-point
accuracies are least for high temperatures and low dew
points, and greatest for low temperatures and high dew
points, in each temperature group. AWS TR 198A,
January 1968.

AWS TR 199 (AD668125) An Evaluation of the
Operational Utility of Direct Readout Infrared Satellite
Data, by Capt Serhij Pilipowskyj, March 1968 21pp.
Study evaluates the utility of direct-readout infrared data
on the basis of data obtained from Nimbus I and II
spacecraft. Both spacecraft provided infrared data to a
NASA central readout station. High-resolution infrared
data (HRIR) recorded on 70mm film is of photographic
quality. Data sample limited to September 1964 and May
thru November 1966, the operating lifetimes of the
infrared systems. A large number of HRIR pictures were
available for this evaluation, along with several DRIR
data samples. DRIR pictures obtained from Joint Typhoon
Warning Center (JTWC), Guam, where a Navy APT set
had been modified to receive DRIR data. Additional study
input came from a Navy DRIR evaluation, from a number
of technical publications on this subject, and from
personal contact with those who had worked with DRIR
data.

AWS TR 200 (AD744042) Notes on Analysis and
Severe-Storm Forecasting Procedures of the Air Force
Global Weather Central, by Robert C. Miller, May 1972,
183pp. This collection of notes discusses various types of
severe-weather air masses, how severe weather systems
form, which variables best define the existence and
intensity of severe weather, and how to use local
information to better forecast the occurrence or
phenomena at individual stations. Specifically, wind gust
and hail size forecasting techniques and the usefulness of
various stability indexes are presented. A chapter on
severe weather in tropical air masses is included. A
number of detailed case studies included to help the
reader visualize how forecasting concepts are applied and
to emphasize the importance of forecasting experience.
The revised material concentrates on the application of
computer-derived aids to severe weather forecasting
produced by the Air Force Global Weather Central.
Foremost among these aids are analyses and prognoses of
the severe weather threat (SWEAT) index. With Change
1, 31 January 1973.

AWS TR 200-1 (AD-NONE) See AWS TR 45-1.

AWS TR 201 (AD-NONE) Operational Requirements
and a Research and Development Plan for the Weather
Radar of the 1980s (WR/1980), by Morton L. Barad, et
al., 9 January 1973, 22pp. Also published as AFCRL TR
73-0009, 9 January 1973, Special Report No. 151. Report
written by AWS/AFCRL working group created to state
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operational requirements for weather radar data in 1980s
and write plan for developing weather radar of the 1980s
(WR/1980). Includes discussion of needs for weather
radar data, employment concepts, preliminary operational
requirements, technical approach for development, related
R & D activities, phasing of work, and recommendations.

AWS TR 202 (AD672221) Climatological Estimates of
Clock-Hour Rainfall Rates, by Lt Col Donald C. Winner,
June 1968, 30pp. Report expounds on an empirical
method for estimating clock-hour rainfall rates for a
station when the mean annual rainfall amount and mean
annual number of days with measurable rainfall are
known. A climatic weighting factor is introduced in the
calculations, using Thornthwaite’s “moisture index.”
Nomograms for estimating clock-hour rainfall rates for
temperate and tropic regions included. Change: AWS TR
202/1 A, October 1968.

AWS TR 203 (AD671995) Air Weather Service
Weather-Modification Program, by Herbert S.
Appleman, May 1968, 17pp. Describes several AWS fog
dissipation projects and gives results of field tests. (1)
Project COLD FOG: Dissipation of supercooled fog with
dry ice cakes suspended from tethered balloons. (2)
Project COLD COWL: An operational project to dissipate
supercooled fog with crushed dry ice dropped From an
aircraft. (3) Projects COLD WAND and COLD HORN:
Dissipation of supercooled fog by direct injection of
liquid propane and carbon dioxide. (4) Project COLD
FAN: Repeat of COLD HORN, but with the addition of a
powerful vertical fan to blow resulting ice crystals aloft.
(5) Project WARM FOG: Dissipation of warm fog with
engine exhaust heat from parked and running C-141
aircraft.

AWS TR 204 (AD672028) Interrelation of lonospheric
Sporadic E with Thunderstorms and Jet Streams, by
Maj Thomas D. Damon, May 1968, 27pp. Reports on the
occurrence of ionospheric sporadic E clouds from radio
amateurs operating on a frequency near 50 megahertz are
analyzed on a synoptic scale and compared with the
occurrences of thunderstorms and jet streams. A
mechanism is suggested for the observed relationship
between ES and thunderstorms. No definite conclusion
drawn on a possible relationship between ES and jet
streams.

AWS TR 205 (AD668439) The Operational Dissipation
of Supercooled Fog: Project COLD COWL 1967-1968,
by Herbert S. Appleton, April 1968, 16pp. In the winter of
1967-1968, AWS carried out its first operational weather-
modification program at Elmendorf AFB. An AWS
weather reconnaissance aircraft (WC-130E) was used to
seed supercooled fog with dry ice. A prescribed night path
was flown a specified distance upwind from the target
area; crushed dry ice was disseminated at rates of 12.5 or
25 pounds per mile. It was found that a clearing generally
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occurred in 30 to 45 minutes. The only real failure
occurred in a case that may have been an ice fog; in
addition, proper positioning of the cleared hole proved a
major problem throughout the program. Despite these
difficulties, an estimated 200 successful take-offs and
landings were made using artificially produced clearings.
Supplemental tests carried out using airborne liquid CO2
dispensers and silver iodide pyrotechnics.

AWS TR 206 (AD671935) Finite-Difference Methods
Used in Models of the Atmospheric Boundary Layer, by
Maj Lynn L. LeBlanc, June 1968, 18pp. Describes and
comments on several finite-difference methods for
solving equations considered in modeling the planetary
boundary layer. Three implicit finite-difference schemes
and one explicit scheme discussed, each is considered in
view of required computer running time.

AWS TR 207 (AD836556) Proceedings of the Technical
Exchange Conference, Fort Monmouth, N.J., 19 April-1
May 1968, July 1968, 178pp. The collected summaries of
21 technical presentations and four speeches made at the
AWS Technical Exchange Conference, 29 April—1 May
1968, held at Ft. Monmouth, New Jersey. Authors
represented Army, Navy, and Air Force meteorological
activities and their contractors, as well as ESSA, NASA,
and NCAR. Contents:

e “Atmospheric Influences Upon Military Operations,”
by K.M. Ramett, pp 4-t3.

e “Impact of the Aerospace Natural Environment on
Air Force Operations,” by Col A.R. Hull, pp 14-18.

e “The Impact of the Environment Upon Naval
Operations,” by Capt W.L. Sommerville, Jr., pp 19-
26.

e  “Atmospheric Observations and Related Techniques
Development in the Air Force,” by Capl S.
Pilipowskyj, pp 27-BO.

e “Navy Applications of METSAT Data,” by R.M.
Nilsestuen, pp 31-33.

e “The Automated Meteorological System,” by D.A.
Deisinger, pp 34-40.

e “Present and Future Status of ESSA Satellite
Program,” by Dr C.A. Spohn, pp 41-44.

e  “Wind Measurements at Upper Levels by Means of
LORAN-C Aids to Navigation.” by C. Harmantas. p
45.

e “Meteorological Research Satellites.”
Houghten. pp 45.65.

e Visibility Measurements for Aviation Use,” by E.
Rromley, Jr., pp 66-72.

e  “Professionals in Military Meteorology,” by Brig
Gen R .K. Pierce. Jr., pp 73-74.

e “Air Force Activities in Atmospheric Analysis and
Prognosis,” by Maj J.S. Perry, pp 75-79.

e  “Thirty-Day Forecasts for Southeast Asia,” by LCDR
R.C. Corkrum snd LCDR R.F. Alden, pp 80-87.

by R.L.



e “Meteorological  Research  Through  Analog
Simulation at Texas A & M University,” by Dr W.H.
Clayton, pp 88-97.

e “The Forecasting Research Program of the Weather
Bureau,” by W.H. Klein, pp 98-117.

e “Real-Data Forecasting with the NCAR General
Circulation Model,” by D.P. Baumhefner, pp 118-
131.

e “Select Products of the ESSA Weather Modification
Program,” by H.K. Weickmann, pp 132-151.

e  “Hail-Suppression Research at NCAR,” by G.C.
Goyer and M.N. Plooster, pp 152-155.

e  “The USAF Weather Modification Program,” by Maj
T. Studer, pp 156-159.

e “U.S. Navy Program in Weather Modification,” read
by CDR F.F. Duggan, Jr., pp 160-164.

e “U.S. Army’s Program in Weather Modification,” by
E.M. Frisby, pp 165-166.

AWS TR 208 (AD671506) Estimating Conditional
Probability and Persistence, by Col John T. McCabe,
June 1968, 23pp. Describes statistical model and
automated techniques that provide estimates of
condidonal and persistence probability of meteorological
events for periods to 48 and 24 hours, respectively. For
use when conditional/persistence frequencies not
obtainable by directly processing observational data.
Model considers diurnal variability of event by assuming
joint probability according to elliptical distributions
defined by known (or estimated) hourly unconditional
probabilities and lag correlation coefficients obtained
from previously summarized data. A computer program
performs integrations by transforming elliptical
distributions to circular normal with rotated axes, then
counts number of mil-frequency units in each of the joint
probability zones. Comparison of conditional and
persistence probability estimates of categorized cloud
cover and ceiling/visibility events with observed
frequencies of occurrence show root-mean-square
differences of 5 to 15%.

AWS TR 209 (AD680424) Final Report on the Air
Weather Service FY 1968 Weather Modification
Program: Projects WARM FOG, COLD FOG IlI,
COLD WAND, COLD HORN, AND COLD FAN,
November 1968, 54pp. Includes final reports on five
separate fog-dispersion tests conducted by AWS during
the winter of 1967-1968. One project (WARM FOG)
involved fog temperatures above 32°F; four projects
(COLD FOG III, COLD WAND, COLD HORN, and
COLD FAN) dealt with supercooled fogs. Each project
reported separately with conclusions and results
summarized for all except Project COLD FOG III.

AWS TR 210 (AD676295) The Use of Trajectories in
Terminal Forecasting, August 1968, 57pp. The winter
trajectory test program was conducted at part of the AWS
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forecaster assistance program. Objective was to determine
if three-dimensional trajectories derived from the output
of the AFGWC six-level forecast model are useful in
preparation of terminal Forecast. HqQ AWS personnel used
trajectory data to evaluate forecasts prepared at
detachments in central and eastern United States and to
modify some of these forecasts. Trajectory data improved
the 4-month verification of terminal forecasts by 3.1
percent. Tests conducted in 1 Wea Wg and 2 Wea Wg,
results from these overseas tests discussed. Forecast
procedures and application or objective rules developed
during winter evaluation described in several case studies.

AWS TR 211 (AD680425) Objective Forecasting, by
Philip Williams, Jr., 1968, and Objective Forecast
Studies and Their Evaluation and Verification, by
CMSgt Donald N. Seay, December 1968, 53pp. A reprint
of two articles on “objective forecasting studies.” The
first reprinted from an August 1968 USWB Western
Region report, the second from 7WW Technical Note No.
6, February 1967. Current ways to prepare and verify
objective forecast studies by station forecasters are
presented; a discussion on proper selection of predictors
and uses in the studies is included. Samples of objective
studies for use with various forecast elements are
outlined. AWS TR 211/1A, June 1971.

AWS TR 212 (AD786137) Application of
Meteorological Satellite Data in Analysis and
Forecasting, June 1969, 223pp. Also issued as ESSA
Technical Report NESC 51, November 1971. Includes
Supplement 1, November 1971, 70pp. Supplement 2,
March 1973, 65pp. Report is a joint effort of the
Applications Group, National Environmental Satellite
Center (NESC), now the National Environmental Satellite
Service (NESS); the Naval Air Systems Command
Project FAMOS; and the Satellite Section, USAF
Environmental Technical Applications Center (ETAC).
Topics include: Satellite cloud atlas and glossary;
synoptic cloud patterns; application of satellite data to
synoptic analysis in the tropics; local phenomena;

infrared.
AWS TR 213 (AD691811) Second Annual Survey
Report on the Air Weather Service Weather-

Modification Program (FY 1969), by Herbert S.
Appleman, June 1969, 18pp. In the second year of its full-
scale weather-modification program, AWS carried out
four supercooled-fog dissipation projects: two airborne
and two ground-based. Airborne techniques using crushed
dry ice and silver iodide fuses can now be considered
fully operational, but testing will continue to optimize
equipment and technique. The ground-based liquid-
propane technique has justified an operational test
program using a network of fixed propane dispensers.
Results of the ground-based warm-fog dissipation test
indicate that using sized sodium nitrate offers a solution.



TECHNICAL REPORTS

AWS TR 214 (AD726984) Guide to Local Diffusion of
Air Pollutants, by Maj Gordon A. Beals, May 1971,
86pp. A guide on local air pollution for forecasters with
no prior experience in diffusion. Discusses fundamentals
of micrometeorology and diffusion in the lower layers;
their relation to determining air pollutant dispersion and
concentration amounts is explained. Calculations of
pollutant concentrations using accepted techniques are
discussed; solution of actual air pollution problems shown
in the appendix. Includes graphs and nomograms used in
solving air pollution problems.

AWS TR 215, Vol. | (AD711655) Mean Cloudiness and
Gradient-Level Wind Charts over the Tropics, Volume I,
Text, by Maj Gary D. Atkinson and Prof James C. Sadler,
August 1970, 25pp. Part A, Monthly resultant gradient-
level wind. Part B, Average monthly cloudiness. Report
describes method of construction and use of a set of 48
climatological charts published separately as AWS TR
215, Vol II. Charts are for monthly resultant gradient-
level wind and for monthly mean cloudiness, scale 1:20
million Mercator. Volume 1 gives data source and
description of the main chart features, usefulness for
training and briefing. Gradient-level chart used for
synoptic analysis and forecasting in the tropics, but
sparseness of data makes climatological charts of special
value in analysis. Available climatological charts being
inadequate, a new series was prepared. The mean
cloudiness charts serve a similar purpose. This report is an
adjunct to a manual on tropical forecasting under
preparation in Hq AWS.

AWS TR 215, Vol. Il (AD-NONE) Mean Cloudiness
and Gradient-Level Wind Charts over the Tropics,
Volume 11, Charts, by Maj Gary D. Atkinson and Prof
James C. Sadler, August 1970. Climatological charts to
accompany Volume I. Oversized (approx. 187 X 217).
Note: Not available from DTIC.

AWS TR 215, Vol. 11l (ADA123032) Mean Surface
Flow for Tropical Pacific, by James C. Sadler, October
1982, 26pp. A set of twelve monthly meteorological
charts of mean global tropical wind fields for the Pacific.
This revised data includes extensive ship data obtained
from ship logs. Wind steadiness and velocity are given for
each two-and-a-half degree grid points.

AWS TR 216 (AD-NONE) List of Translations on

Meteorology and Atmospheric Physics, compiled by

Rosa E. Hay. In three volumes:

e Volume I, April 1959, 140p. Formerly AWS
Bibliography 15, later redesignated AWSP 0-15, Vol
I. In two parts. Lists all unclassified translations in
the field of meteorology and related geophysical
topics known to Hq AWS. List of classified
translations issued separately as AWS Bibliography
16. AD-156857.
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e Volume II, 30 September 1961, 105p. Formerly
AWSP 0-15, Vol II; a continuation of AWS
Bibliography 15.

e Volume III, 30 July 1962, 50p. Formerly AWSP 0-
15, Vol III. A continuation of AWS Bibliography 15
and AWSP 0-15, Vol 1I.

AWS TR 217 (AD862101) Meteorological Resources

and Capabilities in the ‘70’s: Proceedings of the 5th

AWS Technical Exchange Conference, Air Force

Academy, 14-17 July 1969, October 1969, 258pp. A

collection of reports or summaries of 29 technical papers

presented at the 5th AWS Technical Exchange

Conference held at the USAF Academy 14-17 July 1969.

General theme: “Meteorological Resources and

Capabilities of the 1970’s”. Authors represented Air

Force, Army, Navy, NASA, ESSA, USDA, NCAR,

several universities, and an airline. Contents:

e  “Data Gathering Systems of the 70’s—A Survey,” by
J. Giraytys, pp 5-31.

e “Ground-Based Meteorological Observing Systems
in the 1970’s,” by A.S. Carten, Jr., pp 32-48.

e “Meteorological Reconnaissance Systems of the
1970’s,” by R.a. Chappell, pp 49-52.

e  “The Development of Meteorological Satellites in the
United States and the Outlook for Future Sensing
Systems,” by W. Nordberg, pp 53-61.

e “National Data Buoy Development Project, A Status
Report,” by Capt J.A. Hodgman, pp 62-68.

e “USAF Aerospace Environmental Data
Communications in the 70’s,” by Maj R.W. Fanning,
pp 69-73.

e  “AFGWC Meteorological Display Techniques,” by
Lt Col C.W. Cook, pp 74-83.

e “The Navy Weather Research Facility Program for
the Development of a Functional Display and
Presentation System,” by E.C. Kindle, pp 84-97.

e  “On Limits in Computing Power,” by W.H. Ware, pp
98-101.

e “The Army’s Automatic Meteorological System,” by
O.M. Swingle, pp 102-110.

e “Luncheon Address,” pp 111-114. “Problems and
Promises of  Deterministic =~ Extended-Range
Forecasting,” by J. Smagorinsky, p 115.

e  “Numerical Weather Prediction Capabilities in the
70’s—A Personal View,” by F.G. Shuman, pp 116-
122.

e “The Real-Data Forecast Project at NCAR—A
Progress Report,” by D.P. Baumhefner, pp 123-137.

e  “Progress Report on Atmospheric Predictability,” by
E.N. Lorenz, pp 138-143.

e “The Computer’s Role in Weather Forecasting,” by
W.H. Klein, pp 144-153.

e “The Role of the Man in Weather Forecasting,” by
J.J. George, pp 154-156.



e “The Man-Machine Mix in Applied Weather
Forecasting in the 1970’s,” by L.W. Snellman, pp
157-165.

e “Survey of Progress and Plans in Tropical
Meteorology Experiments,” by Dr E.J. Zipser, pp
178-188.

e  “Synoptic Analysis Models for the Tropics,” by R.H.
Simpson, pp 189-200.

e “The Use of Satellite Data in the Tropics,” by R.K.
Anderson and V.J. Oliver, pp 201-208.

e “Results and Plans of the AFCRL, University of
Hawaii, 1WW Tropical Meteorological Research
Program,” by T.J. Keegan, pp 209-224.

e “Air Weather Service and Weather Modification,” by
T.A. Studer, pp 225-227.

e “Lightning Suppression,” by D.M. Fuquay, pp 228-
234,

e  “Hail Suppression in the Seventies,” by G.G. Goyer,
pp 235-243.

e  “Precipitation Augmentation,” by P. Squires, pp 244-
246.

AWS TR 218 (AD698333) Preparation of Terminal
Forecast Worksheets, October 1969, 10pp. Discusses
importance or systematic procedures in preparation of
terminal forecast. Use of a TAF worksheet is
recommended and characteristics of a good worksheet are
described. Sample worksheet included.

AWS TR 219 (AD706392) Forecasting Gusty Surface
Winds in the Continental United States, by Andrew
Waters, January 1970, 76pp. Contains case studies of
strong surface wind gust occurrences that occur under
specific conditions in certain designated areas called
“wind boxes.” There are ten such wind boxes within the
contiguous United States. Actual cases included, with
several of the main weather charts used in forecasting
gust occurrences. Procedures given are a relevant part of
method used by the Military Weather Warning Center in
forecasting gusty surface winds.

AWS TR 220 (AD745098) Aircraft Icing Climatology
for the Northern Hemisphere, by Maj Edward D. Heath
and SMSgt Luther M. Cantrell, June 1972, 77pp. Update
of AWS methodology used to determine climatological
probability of aircraft icing throughout the Northern
Hemisphere. Gives isopleth charts of the 1,000, 850, 700,
and 500 mb surfaces for each month. Station listing and
locator chart give area coverage of data used in computer
calculations. Prepared for AF Systems Command in
response to request for information on aircraft icing
probability from near surface to 40,000 feet.

AWS TR 221 (AD729764) A Study of Stratospheric
Emitters Based on Infrared Radiometersonde
Measurements, by Maj Serhij Pilipowskyj and Prof
James A. Weinman, August 1971, 58pp. Analysis of
downward-directed infrared irradiances measured in the
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lower stratosphere indicated that reasonable limits on the
gaseous components of the atmosphere were not able to
account for the irradiances observed between 14 and 24
km. Additional emitters were therefore assumed to exist
at these altitudes. Information on the spatial and temporal
distributions of the stratospheric emitter from an analysis
of some 400 measurements taken during the 1962-1967
period. Results indicate that while this phenomenon is
global in scope, it is most evident in the tropics at
altitudes between 15 and 18 km. Time series of daily
radiometersonde ascents carried out during the Line
Islands experiment indicated that the emitter has high
persistence in the tropics. A series of synoptic-scale
ascents made over the central United States one night
indicated that the emitter has great variability in the mid-
latitudes. No long-term trends in the concentration of the
emitter in the tropics or in the mid-latitudes could be
determined.

AWS TR 222 (AD733338) Comparative Meteorological
Testing of the AMT-13 Dropsonde and JOOX-Series
Rawinsonde in an Environmental Wind Tunnel, by 1st
Lt B.P. Severin, August 1971, 90pp. This report describes
a test program conducted at the Arnold Engineering and
Development Center (AEDC), Tullahoma, Tennessee.
The purpose of the test was to determine accuracy and
response characteristics of temperature and relative
humidity measurements made by AMT-13 Dropsonde and
JOOX-Series Rawinsondes. Temperature measurements
of both systems found to be accurate to within +1.0°C and
both would respond to temperature change rates
equivalent to 5°C per 1,000 feet of vertical atmosphere
without significant loss of accuracy. Humidity
measurements of both systems were within the specified
plus or minus 5% to 7% relative humidity accuracy, but
the AMT-13 dropsonde humidity accuracy degraded
rapidly upon encountering liquid moisture. A shield to
protect the dropsonde humidity sensor from direct
moisture contact was fabricated and tested; it virtually
eliminated the water-induced inaccuracies.

AWS TR 223 (AD709364) Operational Utilization of
the AN/TPQ-11 Cloud Detection Radar, June 1970,
57pp. A reprint of AFCRL Report—70-0335, by Wilbur
H. Paulsen, Pio J. Petrocci, and George McLean. Fifty-
three AN/TPQ-11 Cloud Detection Radars were procured
for USAF use, most by AWS. Since these sets are capable
of furnishing a great deal of meteorological data not
otherwise available, AWS asked AFCRL to determine the
effect of geographical and seasonal variations on
AN/TPQ-11 observations. AN/TPQ-11 Cloud height
records at eight widely separated AF bases are analyzed
for possible variations in interpretation that might be
required as a function of lo