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FOREWORD

THIS REPORT, PREPARED BY THE U.S. ARMY QUARTERMASTER CORPS, 1S THE
SIXTH IN A SERIES OF ANNUAL REPORTS, PRESENTING INFORMATION ON THE STATUS
OF APPLIED ENVIRONMENTAL RESEARCH WITHIN THE DEPARTMENT OF THE ARMY.
"ACCOMPL I SHMENTS ACHIEVED DURING THE PERIOD 10 June 1959 To 10 June 1960
ARE SUMMARIZED IN FULFILLMENT OF RESPONSIBILITY FOR PRIMARY COGNIZANCE
FOR RESEARCH AND DEVELOPMENT IN THE FIELD OF APPLI1ED ENVIRONMENTAL RESEARCH,
ASSIGNED TO THE QUARTERMASTER GENERAL BY DEPARTMENT OF THE ARMY MEMORANDUM,
10 June 1949, FiLe CSGLD/F1 28507, SuBJECT: ASSIGNMENT OF RESEARCH AND -
DeveELoPMENT COGNIZANCE IN THE F1ELDS oF CRYOLOGICAL PHENOMENA, METEOROLOGY,
AND ENVIRONMENTAL RESEARCH (APPENDIX 1), AND EXTENDED BY D/F, 30 June 1952,
Fie G4/F2 41949, SusuecT: TRANSFER OF SiX ARMY-WIDE ENVIRONMENTAL RESEARGH
PROJECTS TO THE QUARTERMASTER GENERAL (APPENDIX 2).

THE ASSISTANCE OF THE CHEMICAL CoRPS, CORPS OF ENGINEERS, ORDNANCE
CorPs, ARMY MeDICAL SERVICE, S1GNAL CORPS, AND TRANSPORTATION CORPS 15
GRATEFULLY ACKNOWLEDGED.




SUMMARY

ENVIRONMENTAL RESEARCH CONDUCTED WITHIN THE DEPARTMENT OF THE ARMY
DURING FISCAL YEAR 1960 YIELDED AN INCREASING AMOUNT OF KNOWLEDGE ON THE
NATURE OF THE ENVIRONMENT AND ITS EFFECTS UPON MAN AND MATERIEL. NOT ONLY
WAS NOTABLE PROGRESS MADE IN AREAS OF RESEARCH WHICH ARE OF A CONTINUING
NATURE, BUT EFFORTS WERE ALSO EXTENDED TO NEW FRONTIERS IN ENVIRONMENTAL
SCIENCE. :

SIGNIFICANT ACCOMPLISHMENTS OF THE PAST YEAR INCLUDE:

1. PROGRESS TOWARD DEFENSE-WIDE UNIFORMITY IN THE SELECTION OF ENVI=-
RONMENTAL CRITERIA FOR THE DESIGN, DEVELOPMENT, AND TESTING OF MILITARY
EQUIPMENT AND MATERIEL; DEVELOPMENT OF A DOD ENGINEERING GUIDANCE DOCUMENT;
AND THE INITIATION OF A SERIES OF ENVIRONMENTAL HANDBOOKS. (QUARTERMASTER
AND OTHER TECHNICAL SERVICES) '

2. SUCCESSFUL COMPLETION OF A TRACTOR-SLED RESEARCH EXPEDITION IN
NORTHERN GREENLAND (LEAD Do 59). (TRANSPORTATION, JOINED BY FIVE ARMY
R&D AGENCIES)

3. CONTINUATION OF THE OPERATION OF METEOROLOGICAL NETWORKS TO COLLECT
DATA IN SUPPORT OF THE ENVIRONMENTAL RESEARCH PROGRAMS OF THE VARIOUS TECH-
NICAL SERVICES. (SiGNAL)

4. DEVELOPMENT OF A TECHNIQUE TO MEASURE THE DUST PRODUCING CAPABILITY
oF soiL. (OrDNANCE)

5. DEVELOPMENT OF A TECHNIQUE FOR THE OBJECTIVE AND PRECISE EVALUA-
TION OF THE RELATIVE TOPOGRAPHIC RELIEF REPRESENTATIVE OF THE VICINITY OF
ANY GIVEN POINT, INCLUDING WIDTHS OF ASSOC!IATED VALLEYS. (QUARTERMASTER)

6.~ .IN COOPERATION WITH OTHER MILITARY AND CIVILIAN AGENCIES, INITI-
ATED THE OPERATION OF A METEOROLOGICAL RQCKET NETWORK DESIGNED TO COLLECT
METEOROLOGICAL DATA IN THE LAYER OF THE ATMOSPHERE IN WHICH NORMAL BALLOON
AND SATELLITE SOUNDINGS ARE NOT MADE. (SiGNAL)

7. INVESTIGATION OF THE FREEZE-THAW PHENOMENON AS AN INDEX TO CLI-
MATIC STRESS AS APPLIED TO CLOTHING, FOOD, STORAGE, AND PERSONAL EQUIPMENT.
(QUARTERMASTER). ..

8. DEVELOPMENT OF A MATHEMATICAL MODEL FOR PREDICTING LINE-OF-SIGHT
INFORMATI10N. {QUARTERMASTER)

9. PROGRESS IN THE DEVELOPMENT OF |MPROVED OPERAT{ONAL CONCEPTS AND
DOCTRINE BASED UPON OBSERVATIONAL DATA OF THE EFFECTS OF ENVIRONMENTAL CON~-
DITIONS IN THE MAJOR WORLD ENVIRONMENTS UPON CHEMICAL CORPS ITEMS AND SYS-
TEMs. (CHEMICAL)



10. DEVELOPMENT AND STANDARDIZATION OF INSTRUMENTS FOR CONTACT MEASURE-
MENT OF SOIL TRAFFICABILITY. (ENGINEERS)

11. PROGRESS IN THE ADVANCEMENT OF KNOWLEDGE OF ARCTIC METEOROLOGY,
AND INITIATION OF A PROGRAM FOR TROP!ICAL METEOROLOGICAL RESEARCH. (SianaL)

12. PARTICIPATION IN ANTARCTIC FIELD WORK TO STUDY AERONAUTICAL AND
NAVIGATIONAL OPERATION IN COMPARISON WITH THOSE PRACTICED BY THE NAVY.
(TRANSPORTAT I ON)

13. DEMONSTRATION OF INCREASED PHYSIOLOGICAL RESISTANCE TO COLD 1 NJURY
IN MAN AFTER ACCLIMATIZATION TO LOW TEMPERATURES. (MEDICAL)

14. PROGRESS IN BETTER UNDERSTANDING OF WHITEOUT CONDITIONS IN POLAR
AREAS. (ORDNANCE) '

15. COMPLETION OF ANALOG STUDIES COMPARING THE CLIMATES OF |NDONESIA,
THE PHILIPPINES, AND BORNEO; AUSTRALIA AND NEw GUINEA; THE FAR EAST; AND
THE PACIFIC |SLANDS WITH THAT OF THE Panava CanaL ZonE. (ENGINEER AND
QUARTERMASTER) T

16. CONTINUATION OF THE COLLECTION OF SOLAR AND TERRESTRIAL RADIANT
ENERGY DATA AND PROGRESS IN THE DEVELOPMENT OF A METHOD TO PREDICT HOURLY
SOLAR RADIATION VALUES FROM DAILY RADIATION TOTALS. (QUARTERMASTER AND
Si1aNaL) :

17. PREPARATION AND MAINTENANCE OF ENVIRONMENTAL FACTORS INDEX AND
CHARTS SUMMARIZING RESULTS OF ORDNANCE CORPS ENVIRONMENTAL TESTS IN ADVERSE
ENVIRONMENTS. (ORDNANCE)

18. TABULATIONS AND PUBLICATION OF TEMPERATURE AND WINDSPEED FREQUENCY
DATA BY 5 F° INTERVALS FOR OVER 200 REPRESENTATIVE STATIONS IN NORTHERN
EuroPE AND AsiA. (QUARTERMASTER)

19. COMPLETION OF INSECT DISTRIBUTION STUDIES FOR AFRICA. (QUARTER-
MASTER)

20. CONTINUED PROGRESS IN THE ANALYSIS AND INTERPRETATION OF MICRO-
CLIMATIC DATA FROM SELECTED ARMY TEST SITES. (SIGNAL AND QUARTERMASTER)

21. CONTINUATION OF THE ENVIRONMENTAL TESTING OF CHEMICAL CORPS 1TEMS
TO ESTABLISH THEIR PERFORMANCE AND STORAGE CAPABILITIES IN THE FIVE MAJOR
TYPES OF WORLD ENVIRONMENTS. (CHEMICAL)

22. PROGRESS IN THE DETERMINATION OF ABRASIVE ACTION OF WORLD-WIDE
SOILS UPON THE TRACTION OF VEH|CULAR EQUIPMENT. (ORDNANCE)
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23. DEVELOPMENT OF A NOMOGRAPHIC METHOD, ADAPTABLE TO MACHINE COMPU-
TATION, FOR PREDICTING DAILY MINIMUM TEMPERATURES FROM MEAN DAILY MINIMUM
AND MONTHLY EXTREME DATA. (QUARTERMASTER)

2. CONTINUATION OF ANALOG STUDIES COMPARING TERRAIN IN VARIOUS
PARTS OF THE WORLD WITH THAT OF ARMY TEST SITES. (ENGINEERS)

25. COMPLETION OF STUDY OF PETROGRAPHIC AND PARTICLE SIZE CHARACTER-
ISTICS OF SOIL SAMPLES TAKEN FROM DESERT AND TEMPERATE ENVIRONMENTS.
(OrDNANCE)

26. EXTENSION OF THE PROCESSING AND STORAGE OF ENVIRONMENTAL INFOR-
MATION ON MAPS AND PUNCH CARDS TO PROVIDE GLOBAL COVERAGE BY DEGREE QUAD-
RANGLE FOR ALL LAND AREAS OF THE EARTH. (QUARTERMASTER)

27. CONTINUATION OF THE DEVELOPMENT OF NEW AND IMPROVED |NSTRUMENTA-
TION FOR THE MEASUREMENT OF SUCH METEOROLOGICAL FACTORS AS ATMOSPHERIC
PARTICULATE MATTER, DESERT HUMIDITIES, SOIL MOISTURE AND TEMPERATURE, AND
OoTHERS. (Si1GNAL)

28. COMPLETION OF A STUDY ILLUSTRATING THE RELATIONSHIPS BETWEEN THE
ENVIRONMENTAL AND MILITARY ACTIVITIES IN SOUTHWEST ASIA; INITIATION OF
SIMILAR STUDIES FOR OTHER WORLD AREAS. (QUARTERMASTER)

29. CONTINUATION OF LABORATORY AND FIELD TESTING OF EQUIPMENT IN HOT
AND COLD ENVIRONMENTS. (ENGINEERS)

30. COMPLETION OF A STUDY OF THE EFFECTS OF HUMAN ACTIVITIES, IN-
CLUDING MILITARY CAMPAIGNS, UPON THE VEGETATION OF THE MIDDLE APPALACHIAN
MOUNTAINS. (QUARTERMASTER)



THE APPLIED ENVIRONMENTAL RESEARCH PROGRAM OF THE DEPARTMENT OF THE ARMY

CHAPTER I: INTRCDUCTION

APPL1ED ENVIRONMENTAL RESEARCH 1s DEFINED (in D/A MEmo 10 June 19&9,
FiLe CSGLD/F1 28507, SuBJeCT: ASSIGNMENT OF RESEARCH AND DEVELOPMENT
COGNIZANCE IN THE FieLD oF CRYOLOGICAL PHENOMENA, METEOROLOGY, AND ENVI-
RONMENTAL RESEARCH) AS "THE COLLATiON OF STATISTICAL, METEOROLOGICAL,
CLIMATIC, AND GEOGRAPHICAL DATA AS ACCUMULATED BY THE RESPONSIBLE AGEN-
CIES, THE INTERPRETATION OF THESE DATA, AND THE PRESENTATION OF THE
EVALUATED INFORMATION IN SUITABLE FORM FOR APPLICATION BY APPROPRIATE
AGENCIES TO LOGISTICS PROBLEMS OF EQUIPMENT, PERSONNEL AND OPERATIONAL
FUNCTIONS."

IN IMPLEMENTING ITS ASSIGNMENT, THE QUARTERMASTER CORPS PLAYS A
LEADING ROLE IN THE COORDINAT!ON OF RESEARCH ACTIVITIES WITHIN THE DE-
PARTMENT OF THE ARMY AND IN LIAISON WITH OTHER ELEMENTS OF THE DEPARTMENT
oF DEFENSE. MUCH OF THIS EFFORT 1S ACCOMPLISHED THROUGH REPRESENTATION ON
ESTABLISHED COMMITTEES AND PANELS, INFORMAL EXCHANGE OF INFORMATION AMONG
SCIENTISTS, AND PUBLICATION OF REPORTS.

IMPLEMENTATION OF ONE OF THE TASKS RECOMMENDED IN THE DOD ENGINEERING
GUIDANCE PROGRAM IN THE ENVIRONMENTAL FI1ELD, THAT OF PREPARING A DOD
ENVIRONMENTAL HANDBOOK SERIES, WILL BRING TOGETHER IN ONE COMPLETE SOURCE
ALL ENVIRONMENTAL DATA AND CRITERIA FOR USE IN GUIDING THE DESIGN, DEVEL-
OPMENT, AND TESTING OF MILITARY MATERIEL. THE MASTER DETAILED OUTLINE OF
THIS SERIES HAS BEEN COMPLETED AND PLANS FOR IMPLEMENTATION WITHtN DOD
ARE UNDERWAY.

THE ARMY SCIENTIFIC ADVISORY PANEL, ENVIRONMENTAL RESEARCH SUBPANEL,
MET THREE TIMES DURING THE PAST YEAR, FROM 5-6 OcTOBER 1959 AT HEADQUAR-

TERS, CONTINENTAL ARMY COMMAND, FORT MONROE, VIRGINIA; FROM 8-9 JANUARY
1960 AT THE QUARTERMASTER RESEARCH AND ENGINEERING CENTER, NATICK, Mass-
ACHUSETTS; AND FROM 11-12 ApRIL 1960 AT THE CHEMIcAL CORPS PROVING GROUND,
Dueway, UTAH. THIS ADVISORY SUBPANEL, WHICH REPORTS DIRECTLY TO THE
SECRETARY OF THE ARMY, REVIEWS PLANS AND PROGRAMS WITHIN THE FIELDS OF
GEOPHYS1CAL SCIENCES AND HUMAN BIOLOGICAL SCIENCES AND RECOMMENDS WAYS OF
IMPROVING RESEARCH AND THE APPROACHES TO RESEARCH FOR THE PURPOSE OF




IMPROVING ARMY CAPABILITIES FOR OPERATION UNDER ALL ENVIRONMENTAL CONDY =
TIONS. REPORTS PREPARED AS A RESULT OF THESE MEETINGS ARE RESTRICTED TO
STAFF DISTRIBUTION AND TO AGENCIES OTHER THAN STAFF INVOLVED {N THE

COMMENTS .

THe ArRMY CoMMITTEE ON ENVIRONMENT HELD 1ITS u5TH MEETING IN WASHINGTON,
D.C., on 15 DecemBer 1959. Torics COVERED INCLUDED A REPORT ON THE POLAR
PROGRAM, PLANS FOR SPECIAL F1eLD Exercise, Ice CAP, REPORTS ON GROUND MO-
BILITY AND VEHICLE MOBILITY PROGRAMS, ENVIRONMENTAL ACTIVITIES WITHIN THE
TRANSPORTATION CORPS, ENVIRONMENTAL TESTING ACTIVITIES tN USCONARC, THE
TecuNicaL SERviIcEs ENVANAL PROJECT IN THE ORDNANCE CORPS, PLANS FOR SIMU-
LATED ENV!RONMENTAL TESTING IN THE CHEMicAL CorRPS, TECHNICAL SERVICE PLANS
FOR DESERT AND HOT-WEATHER RESEARCH AND TESTING AT Yuma TEST STATION,
RECENT AND CURRENT ARMY SUPPORT OF SCIENTIFIC EXPEDITIONS, AND A REPORT
ON ACTIVITIES WITHIN EACH OF THE Two ACE PANELS.

WITH THE GROWING NEED FOR GREATER RELIABILITY IN THE PERFORMANCE OF
MILITARY -EQUIPMENT AND MATERIEL, THE TECHN!ICAL SERVICES OF THE ARMY HAVE
BECOME. INCREASINGLY AWARE OF THE NEED FOR CLOGSER L1AISON AND COOPERATION
IN THE EXCHANGE OF IDEAS AND DATA AS THEY APPLY TO THE DESIGN, DEVELOPMENT,
AND TESTING OF MILITARY EQU!PMENT AND MATER!EL. DEFICIENCIES DUE TO LACK
OF KNOWLEDGE OF PRCJECTS UNDERWAY HAVE BEEN LARGELY OVERCOME. CURRENT .
DEFICIENCIES INCLUDE THE NEED FOR: RESEARCH ON ENVIRONMENTAL FACTORS CAUS-
ING IMPAIRMENT IN PERFORMANCE OF MILITARY EQUIPMENT AND MATER!EL, PROVI-
SIONS FOR ATTAINING MORE REALISTIC MEASUREMENTS OF ENVIRONMENTAL STRESSES,
AND A WELL-BALANCED LONG-RANGE RESEARCH PROGRAM DEVELOPED IN CONSONANCE
WITH ADVANCED PLANNING OBJECTIVES. '

WITHIN THE DEPARTMENT OF THE ARMY, ONE MEANS OF IMPROVING LIAISON
ACTIVITIES HAS BEEN THROUGH THE ARMY COMMITTEE ON ENVIRONMENT, PANEL ON
ENVIRONMENTAL RESEARCH. SIX MEETINGS WERE HELD DURING THE YEAR THROUGHOUT
THE UNITED STATES AND CaANADA: OBSERVATIONS WERE MADE OF TESTING ACTIV-
ITIES AT ABERDEEN PROVING GROUND IN JUNE, Yuma TeEsT STATION IN JuLY, ARCTIC
TesT BoarRD AT FORT GREELY, ALASKA, IN JANUARY, AND AT A JOINT MEETING WITH
THE PANEL ON ENVIRONMENTAL PHYSIOLOGY, ARMY COMMITTEE ON ENVIRONMENT, AT
THE WATERWAYS EXPERIMENT STATION !N VICKSBURG IN MAaY. A VERY FRUITFUL
MEETING WAS HELD WITH THE CANADI AN DEFENSE RESzARCH BoARD IN OTTAwA, ONTARIO,
IN OCTOBER FOR THE EXCHANGE OF ENVIRONMENTAL RESEARCH PROGRAM DATA,
AND A BUSINESS MEETING WAS HELD IN WASHINGTON, D.C., IN MARCH. As A
RESULT OF EXPERIENCE GAINED THROUGH THESE MEETINGS, RECOMMENDATIOMS FOR THE
DISSEMINATION OF KNOWLEDGE, FOR EMPHASIZING THE NEED OF BASIC RESEARCH ON
THE ENVIRONMENT, AND FOR LENDING SUPPORT TO £X!STiNG PROJECTS WERE REFERRED
TO THE PARENT ARMY COMMITTEE ON ENVIRONMENT FOR ACTION. .

USCONARC, AS A PRIMARY REPRESENTATIVE OF THE U.S. ARMY IN THE FIELD=-
THE USER~-=1S VITALLY CONCERNED WiTH ALL FACETS OF ENVIRONMENTAL RESEARCH
AND OPERATIONS. FORCES DEPLOYED OVERSEAS aND STRAC anp STRAF FORCES MUST

!




BE ABLE, WITH THE EQUIPMENT AUTHORIZED FOR AND AVAILABLE TO THEM, TO MOVE
PROMPTLY, EFFECTIVELY, AND EFFICIENTLY AS EMERGENCIES ARISE ANYWHERE ON
EARTH UNDER THE MOST SEVERE AND DIFFICULT ENVIRONMENTAL EXTREMES. THUS
USCONARC 1S IN POSITION TO PROVIDE THE LABORATORY SCIENTIST WITH A CLOSER
CONTACT WITH REALITY THAN HE MIGHT ORDINARILY HAVE. -

USCONARC MAY, THROUGH QUANTITATIVE MATER! AL DEVELOPMENT OBJECTIVLS
AND QMR's, SUGGEST PROJECTS OR TASKS TO RESEARCH AGENCIES. THEY wWiLL NOT
ORDINARILY TAKE PART IN TH!S RESEARCH BEYOND PROVIDING SUCH MANPOWER OR
MATERIEL SUPPORT AS MAY BE REQUIRED. USCONARC IS INTERESTED IN EXPLOITING
THE RESULTS  OF TECHNICAL SERIVCES' RESEARCH TO DETERMINE THE LIMITATION
AND CAPABILITIES OF MEN AND MATERIEL IN ENVIRONMENTAL EXTREMES, AND TO
TRY TO REQUCE THESE LIMITATIONS OR EXPAND THESE CAPABILITIES. IN THE
DEVELOPMENT OF MATERI1EL, USCONARC MAINTAINS CLOSE LIAISON WITH DEVELOPING
AGENCIES, PROVIDING GUIDANCE ON THE EQUiPMENT'S EXPECTED USE; AND WHEN
THE EQUIPMENT 1S FINALLY DEVELOPED, ACTIVE PARTICIPATION iN AN OPERATIONAL
SENSE 1S PROVIDED THROUGH SERVICE TESTING IN THE ARCTIiC, DESERT, AND JUNGLE.

* Tue ArRctic TeEsT BoarRD, USCONARC's ONLY FULL-TIME ENVIRONMENTAL TEST
ACTIVITY, HAS 140 SCHEDULED TESTS IN THE CURRENT FISCAL YEAR. MOST OF
THESE TESTS ARE WINTER TESTS, BUT A NUMBER OF TESTS, PARTICULARLY THOSE
HAVING TO DO WITH TRAFFICABILITY, MUST BE CARRIED OUT ON A.YEAR-ROUND
BASIS. : : :

THE DESERT PRESENTS MAJOR PROBLEMS DUE TO HIGH AMBIENT TEMPERATURES,
SHORTAGE OF WATER, AND INCREASED MAINTENANCE AND REPLACEMENT OWING TO THE
ABRASIVENESS OF SOIL PARTICLES. THIRTEEN ITEMS OF EQUIPMENT WERE SUMMER
TESTED BY ARMOR AND AViATION BOARD REPRESENTATIVES. TEST ITEMS INCLUDED:
TRACK-LAYING VEHICLES, TANK AMMUNITION, M-1 CUPOLA SLiP RINGS FOR M-48
TANKS, MAINTENANCE FRAME COVERS FOR TRACK AND WHEEL VEHICLES,; FUEL INJECTION
DEVICES FOR LIGHT AIRCRAFT, A NEW GAS TURBINE HELICOPTER; AND AN ABSOLUTE
ALTIMETER FOR AIRCRAFT. : '

As FAR AS EQUIPMENT 1S CONCERNED, USCONARC FEELS THAT ONE OF ITS MAIN
PROBLEMS 1S ASSOCIATED W!TH HIGH TEMPERATURES AND HIGH HUMIDITY. SINCE
THESE ELEMENTS OF THE ENVIRONMENT CAN BE REPRODUCED !N TEST CHAMBERS, A
VERY SMALL AMOUNT OF FIELD TESTING IS CARRIED ouT BY USCONARC iN THE JUNGLE,
AND THIS 1S USUALLY CARRIED OUT BY THE JUNGLE WARFARE TRAINING CENTER. -



CHAPTER 11: ACCOMPLISHMENTS OF THE TECHNICAL SERVICES

1. QUARTERMASTER CoORPS

AS THE COGNIZANT TECHNICAL SERVICE WITHIN THE DEPARTMENT OF THE ARMY,
THE QUARTERMASTER CORPS COORDINATES THE ARMY'S ENVIRONMENTAL RESEARCH AND
DEVELOPMENT PROGRAM AND CONDUCTS MOST OF THE APPLIED ENVIRONMENTAL RESEARCH,
IN THE STRICT SENSE, WITHIN THE ARMY. SEVERAL OF THE STUDIES REPORTED HERE-
IN ARE MENTIONED ONLY BRIEFLY BECAUSE THEY ARE CONTINUING, LONG-TERM PRO-
JECTS THAT HAVE BEEN REPORTED PREVIOUSLY IN DETAIL; OTHERS ARE DISCUSSED
IN DETAIL TO PROVIDE AN EXPLANATION OF THE RESEARCH UNDERTAKEN.

OVER THE YEARS, THE APPLIED ENVIRONMENTAL RESEARCH PROGRAM OF THE
ARMY HAS COME TO FOLLOW THREE QUITE DISTINCT YET COORDINATED LINES OF
ATTACK. THE FIRST TWO OF THESE ARE TRADITIONAL IN ALL GEOPHYSICAL SCIENCES
AND ARE KNOWN AS "sysTEMATIC" AnD "REGIONAL."

THE SYSTEMATIC APPROACH SEEKS TO DISCOVER RELATIONSHIPS BETWEEN EASY-
TO-OBTAIN ENVIRONMENTAL DATA AND DATA NEEDED BY THE ArRMY. FROM SUCH
KNOWLEDGE, METHODS ARE DEVELOPED FOR PREDICTING WITH GREATER QUANTITATIVE
ACCURACY THE NATURE OF THE ENVIRONMENT TO BE EXPECTED IN ANY GIVEN PLACE
AT ANY TIME OF THE YEAR. THIS LINE OF ATTACK IS USUALLY SUCCESSFUL IN i
PARTS OF THE WORLD FOR WHICH AT LEAST A MODERATE AMOUNT OF DATA ARE AVAIL-

ABLE.

THE REGIONAL APPROACH |S ESPECIALLY APPLICABLE TO PARTS OF THE WORLD
FOR WHICH LITTLE DATA ARE AVAILABLE. AS wOouLD BE EXPECTED, SUCH AREAS ARE
USUALLY IN THE MORE REMOTE PARTS OF POLAR, MOUNTAIN, TROPIC, AND DESERT
AREAS. TO UNDERSTAND SUCH AREAS IT |S OFTEN NECESSARY TO GO INTO THE FIELD
AND STUDY THE ENVIRONMENT FIRSTHAND. THERE 1S, HOWEVER, NO HARD AND FAST
SET OF CRITERIA WHICH SEPERATES AREAS INTO TYPES MOST AMENABLE TO EITHER
THE SYSTEMATIC OR REGIONAL APPROACH, AND KNOWLEDGE OF ANY AREA CAN BE 1M~
PROVED BY THE USE OF BOTH APPROACHES. 4

THE THIRD APPROACH USES ENVIRONMENTAL INFORMATION FROM EVERY SOURCE
POSSIBLE AND I|NTRODUCES THE ENVIRONMENTAL CAPABILITIES OF ARMY EQUIPMENT
NOW AVAILABLE OR REQUIRED IN THE FUTURE. THE MATCHING OF THESE TWO TYPES
OF DATA ALONG WITH CONSIDERATIONS OF CALCULATED RISK AND RELATIVE COST
RESULTS IN DOCUMENTS WHICH EITHER STRONGLY ADVISE OR, WHEN GIVEN OFF1C1AL
APPROVAL, REQUIRE COMPLIANCE. SucH PUBLICATIONS MAY DEAL WITH ENVIRON-
MENTAL DESIGN AND TEST STANDARDS OR CONTAIN REQUIREMENTS FOR THE SEASONAL
ISSUE OF SPECIFIED KINDS OF EQUIPMENT IN VARIOUS PARTS OF THE WORLD. : .
INSTANCES OF ENVIRONMENTALLY INDUCED EQUIPMENT FAILURE IN THE FIELD OR IN
STORAGE PROVIDE A FEED-BACK OF INFORMATION TO THOSE DOING RESEARCH ON THE

ENVIRONMENT .




A. PREDICTIVE METHODS

(1) TEMPERATURE FREQUENCY PREDICTION

THE OMLY AVAILABLE TEMPERATURE DATA FOR MOST WEATHER STATIONS
ARE MONTHLY MEANS AND EXTREMES. EVEN WHEN CONSIDERED TOGETHER, THIS IN-
FORMATION TELLS LITTLE ABOUT THE PERCENT OF TIME GIVEN TEMPERATURE VALUES
LYING BETWEEN THE EXTREMES MAY BE EXPECTED. SUCH INFORMATION IS NEEDED
IN ESTABLISHING DESIGN CRITERIA AND IN THE I1SSUE OF EQUIPMENT.

A RECENTLY DEVELOPED METHOD SHOWS THAT IF THE MEAN MONTHLY TEMPERA-
TURE AND THE EXTREMES FOR A PLACE ARE KNOWN, THEN THE HOURLY FREQUENClﬁS
OF TEMPERATURE MAY BE PREDICTED WITH CONSIDERABLE CONFIDENCE BY MEANS OF
A NOMOGRAPH (FIG- 1). THE METHOD 1S EASILY ADAPTABLE TO MACHINE PROCESSING
AND TABULATION. THE PREDICTIVE CAPABILITIES OF THE METHOD ARE BEING USED
-FOR THE DEGREE-QUADRANGLE COLLATION OF ENVIRONMENTAL DATA. TEMPERATURE
DATA FROM GREENLAND AND THE COUNTRIES OF SOUTHWEST ASiA ALREADY HAVE BEEN
PROCESSED.

A COMPANION STUDY DEALS WITH THE DAILY MINIMUM TEMPERATURES THAT MAY.
BE EXPECTED. IN THIS CASE THE NOMOGRAPH AND MACHINE PROCESSING UTILIZE
THE EXTREME TEMPERATURES FOR THE MONTH AND THE MEAN DAILY MINIMUM.

THE METHODS USED IN THESE STUDIES ARE SQCH'THAT EACH FURNISHES A
TABLE OF CONSTANT VALUES WHICH MAKES PROCESSING BY EAM MACHINES A COMPARA-
TIVELY SIMPLE MATTER.

FREQUENCIES OF TEMPERATURE GENERATED BY THESE METHODS COME CLOSER TO
DUPLICATING THE LONG-TERM TEMPERATURE FREQUENCIES RECCORD OF A STATION THAN
DOES A STATISTICAL D!STRIBUTION OF TEMPERATURES COLLECTED OVER A SINGLE
YEAR'S TIME.

(2) WINDCHILL FREQUENCY PREDICTION

THE WINDCHILL FREQUENCY PRED{CTION METHOD, USING ONLY MEAN
MONTHLY TEMPERATURE AND WIND SPEED {AS REPORTED IN THE JuUNE 1958 AnNUAL
REPORT) HAS BEEN IMPROVED AND ZXTENDED 76 THE 2000 WINDCHILL INDEX, AND
FURTHER TESTING HAS BEEN ACCOMPLISHED. THE METHOD HAS ALSO BEEN ADAPTED
FOR USE WITH EAM MACHINES. THE RESULTS OF AN EXTENSIVE TEST OF THE METHOD
SHOW THAT PREDICTION OF THE EXPECTED WINDCHILL LEVEL FOR A GIVEN PERCENT
OF THE TIME HAS ERRORS WHICH RANGE BETWEEN O AND 24O winDSHILL UNITS WITH
A MEAN OF 52. MOST OF THE LARGE ERRORS OCCUR IN PREDICTIONS OF WINDCHILL
LEVELS GREATER THAN WOULD NORMALLY BE EXPECTED AT THE LOW END OF THE

SCALE.

(3) SOLAR RADIATION STUDIES

OBSERVATIONS OF SOLAR RAD!ANT ENERGY RECEIVED AT THE SURFACE
OF THE EARTH HAVE BEEN MADE IN MOST PARTS OF THE WORLD FOR ONLY A BRIEF
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PERIOD OF YEARS. A STUDY WAS INITIATED TO EVALUATE THESE SHORT RECORDS,
AND THE FEW LONG RECORDS AVAILABLE, FOR APPLICATION TO THE ESTABLISHMENT
OF DESIGN CRITERIA. AS A POINT OF REFERENCE, THE 25-30 YEAR RECORDS (THE
LONGEST AVAILABLE) FOR BLUE HiLL OBSERVATORY, MASSACHUSETTS; LINCOLN,
NESRASKA; AND FRESNO, CALIFORNIA, WERE USED TO DETERMINE THE STABILITY OF
SOLAR RADIATION OVER A PERIOD OF YEARS. RESULTS INDICATE THAT MEASURES
OF CENTRAL TENDENCY ARE SUBJECT TO BOTH YEAR-TO-YEAR VARIATIONS AND CYCLIC
TRENDS EXTENDING OVER SEVERAL YEARS. THE LARGE MAGNITUDE OF THE LATTER
APPEARS TO PRECLUDE THE USE OF SHORT RECORDS FOR ESTABLISHMENT OF PRECISE
DESIGN CRITERIA. |T MAY BE POSSIBLE TO SOLVE THIS SHORT-RECORD PROBLEM
BY USING THE STRONG CORRELATION KNOWN TO EXIST BETWEEN CLOUD COVER AND
RADIATION. STATIONS WITH SHORT RADIATION RECORDS AND LONG CLOUD~COVER
RECORDS COULD BE USED TO CONSTRUCT THE LONG-RANGE RADIATION TREND OF THE
AREA. MEAN DAILY CLOUD COVER DATA FOR 30 YEARS OF RECORD AT LINCOLN AND
FRESNO WERE OBTAINED FROM THE NATIONAL WEATHER RecorRDS CENTER TO PERMIT
THE TESTING OF THIS HYPOTHESIS.

THE AMOUNT OF SOLAR RADIANT ENERGY RECEIVED IN AN HOUR 1S MORE VALU-
ABLE THAN THAT RECEIVED IN A DAY IN THE SOLUTION OF MANY EQUIPMENT DESIGN.
AND PHYSIOLOGICAL PROBLEMS, BUT HOURLY DATA ARE SCARCE RELATIVE TO DAILY
DATA. TO OVERCOME THIS DIFFICULTY, WORK WAS STARTED TO DEVELOP A METHOD
TO PREDICT HOURLY RADIATION VALUES FROM DAILY TOTALS. A SIMPLE TECHNIQUE,
EMPLOYING THE KNOWN HOURLY AND DAILY VALUES RECEIVED AT THE TOP OF THE
ATMOSPHERE, WAS DEVISED AND TESTED AGAINST 3 YEARS OF DATA COLLECTED AT
NATICcK, Mass. CORRELATIONS BETWEEN PREDICTED AND ACTUAL HOURLY RACIATION
ARE HIGH FOR THE DATA TESTED TO DATE {0.962 FOR MARCH-MAY AND O.9h7 FOR
JUNE-AUGUST). THE STANDARD ERROR OF ESTIMATE FOR HOURLY VALUES FOR THE
TWO PERIODS ARE 6.1 AND [.7 LANGLEYS, RESPECTIVELY. A METHOD FOR PRE-
DICTING THE FREQUENCIES OF HOURLY RADIATION BY 10-LANGLEY CLASS INTERVALS,
IN WHICH A CORRECTION FOR LINEAR REGRESSION ERROR FROM THE CONDITION X =Y
IS APPLIED, WAS DEVELOPED AND TESTED AGAINST THE NATICK DATA, AND GIVES
PROMISE OF PROVIDING REASONABLE Accuracy (Fie. 2).

OBSERVATIONS OF SOLAR AND TERRESTRIAL RADIANT ENERGY CONTINUED AT
NATICK, MASS,, FOR THE FOURTH YEAR. THE COMPONENTS MEASURED INCLUDE INCOM-
ING LONG-WAVE AND SHORT~WAVE SOLAR AND SKY RADIATION AND THE BALANCE OF
INCOMING AND OUTGOING RADIAT!ION OF ALL WAVE LENGTHS AT THE SURFACE OF THE
GROUND. SIMILAR MEASURZIMENTS WERE MADE FOR THE QUARTERMASTER CORPS BY THE
S1aNAL CORPS METEOROLOGY DEPARTMENT AT YUMA TEST STATION AND FORT HUACHUCA,
AR1zONA, AND AT FORT CrLavToN, CANAL ZowE. THEZ YUMA DATA HAVE .BEEN PLACED
oN IBM PUNCH CARDS AND THE 8-YEAR RECORD FOR THAT STATION CURRENTLY IS
BEING ANALYZED BY MACHINE METHODS. NEGOTIATIONS WERE CONDUCTED WITH THE
SieNaL CorPs METEOROLOGY DEPARTMENT TO OBTAIN AN INSTRUMENT TO MEASURE
SOLAR RADIATION IN SEVERAL PRECISE BANDS OF THE SOLAR SPECTRUM. THIS EQUIP-
MENT WILL BE USED TO SUPPORT STUCIES OF THE PHOTO-OXIDATIVE DETERIORATION
OF FABRICS AND OTHER MATERIALS.
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(4) QUANTITATIVE TERRAIN ANALYSIS

ONE OF THE GAPS IN KNOWLEDGE OF THE ENVIRONMENT HAS BEEN
THE LACK OF CONTROLLED GENERAL!ZED INFORMATION ABOUT EARTH CONFIGURATION;
THERE ARE LARGE-~-SCALE, DETAILED TOPCGRAPH!IC MAPS AND SMALL-SCALE, HYPSO-
METRIC MAPS, BUT NOTHING IN BETWEEN.

THEREFORE, A LANDFORM CLASSIFICATION SYSTEM (22), BASED ON QUANTITATIVE
TERRAIN DATA, HAS BEEN DEViISED AND TESTED IN A PART ‘OF CENTRAL EUROPE.
MEASUREMENTS FOR SIX TERRAIN FACTORS - GRAIN, RELIEF, AVERAGE ELEVATION,
ELEVATION-RELIEF RAT10, AVERAGE SLCPE, AND SLOPE DIRECTION CHANGES - WERE
TAKEN FOR 413 SAMPLE AREAS WITHIN A LARGER AREA OF OVER 100,000 sqQuaArte
MILES. THE INDIVIDUAL SAMPLES WERE GROUPED INTOG 25 HOMOGENEOUS REGIONS IN
ACCORDANCE WITH THE SIMILARITY OF THE ABOVE MEASUREMENTS.

A map oF CENTRAL EUROPE DELINEATING THESE 25 REGIONS WAS DRAWN AND
WAS FOUND TO COMPARE FAVORABLY WITH PHYSIOGRAPHIC MAPS OF THE SAME AREA
DRAWN SOLELY FROM QUALITATIVE INTERPRETATIONS. THE SIMILARITY OF THE
QUANTITATI VELY~-DESCRIBED LANDFORM REGIONS WITH THOSE DESCRIBED QUALITA-
TIVELY 1S PROOF OF THE VALIDITY OF QUANTITATIVE TERRAIN ANALYSIS AND DEMON-
STRATES THE USEFULNESS OF EARLIER QUALITATIVE GEOGRAPHIC WORK.

INFORMATION OF THIS TYPE THUS FILLS A NEED IN TERRAIN STUDIES SIMILAR
TO THAT WHICH WAS MET LONG AGO IN CLIMATOLOGY BY THE DEVELOPMENT OF SUCH
MEASURES AS MEAN DAILY MINIMUM TEMPERATURE, AVERAGE GRCWING SEASON, AND
MEAN MONTHLY RAINFALL.

ALSO, A TECHNIQUE HAS BEEN DEVELOPED (32) BY WHiCH TOPOGRAPHIC RELIEF
REPRESENTATIVE OF THE VICINITY OF ANY GIVEN POINT CAN SE OBJECTIVELY MEAS-
URED. BY MEANS OF A NOMOGRAPH, LARGE IMAGINARY SPHEROIDS ARE BROUGHT INTO
"CONTACT®™ WITH THE EARTH'S SURFACE FROM ABOVE AND BELOW iN SUCH A WAY AS
TO SERVE AS "INSTRUMENTS" TO MEASURE THE ROUGHNESS OF TOPOGRAPHY. VALLEY
WIDTHS REPRESENTATIVE OF THE SAME VICINITY CAN BE ESTIMATED OBJECTIVELY BY
MEANS OF FURTHER STEPS IN THE PROCEDURE. DATA USEZD IS FROM TOPOGRAPHIC MAPS.

A METHOD FOR PREDICTING LINE=OF=SiGHT !NFORMATION THROUGH THE USE OF
A MATHEMAT]CAL MODEL HAS BEEN DEVELOPED (21). DIMENSIONS OF RELIEF, AVER-
AGE SLOPE, VALLEY SPACING, AND DISTANCE BETWEEN TWO POINTS ON THE EARTH'S
SURFACE AS MEASURED ON A MAP WERE PUT THROUGH A SERIES OF COMPUTATIONS WHICH
RESULTED IN DIMENSIONS OF VALLEY SPACING, RIDGE-VALLEY DISTANCE, VALLEY
DEPTH, ANGLE OF SIGHT, RIDGE~INTERFERENCE DISTANCE, AND ANGLE OF VALLEY
ENTRANCE IN A SIMPLIFIED TERRAIN MODEL. THE ANGLE MADE BY VALLEY INTER-
SECTIONS W!TH LINES OF SIGHT WAS FOUND TO BZ CONVERTIBLE TO A PREDICTED
NUMBER OF VALLEYS VISIBLE FROM A POINT AS FAR DISTANT AS 20 MILES. THE
MODEL HAS BEEN TESTED ON 2 AREAS OF WIDELY CONTRASTING TERRAIN TYPES AND
THE PREDICTED NUMBER OF VISIBLE VALLEYS IN BOTH CASES COMPARED FAVORABLY
WITH THE NUMBER OF VALLEYS THAT ARE ACTUALLY VISIBLE FROM A POINT. A




COMPAR|SON OF THE ACTUAL NUMBER OF VALLEY BOTTOMS INVISIBLE FROM A POINT
WITH THE NUMBER PREDICTED AS INVISIBLE 1S SHOWN IN FIGURE 3. WORK 1S
CONTINUING WITH AN INVESTIGATION OF THE EFFECT OF VEGETATION ON LINES-OF-
S1GHT. LINE=-OF=-SIGHT STUDIES HAVE A CLOSE CONNECTION TO THE PROBLEM OF
VULNERABILITY OF LOW-FLYING AIRCRAFT AND ARE BEING CONDUCTED FOR THAT PUR- .
POSE, BUT THERE ARE STRONG IMPLICATIONS IN THEM FOR OTHER MILITARY PROBLEMS

AS WELLo

B. REGIONAL RESEARCH

(1) MICROCLIMATIC STUDIES

THE OBSERVATION AND ANALYSIS OF MICROCLIMATIC DATA FROM
SELECTED ENVIRONMENTS WAS CONTINUED DURING THE PAST YEAR. ONE PURPOSE OF
THE PROGRAM |S TO OBTAIN A MORE DETAILED UNDERSTANDING OF THE NATURAL
ENVIRONMENT OF THE SOLDIER AND HIS EQUIPMENT THAN 1S AVAILABLE FROM STANDARD
OBSERVATIONS. A SECOND GOAL 1S TO RELATE THESE MICROCLIMATIC DATA T0O
STANDARD WEATHER OBSERVATIONS, WHICH ARE MORE GENERALLY AVAILABLE, IN ORDER
THAT THE RELATIONSHIPS BETWEEN MICROCLIMATE AND STANDARD "MACROCL I MATE"
MAY BE BETTER UNDERSTOOD AND PREDICTED.

THE S1GNAL CORPS HAS COMPLETED OBSERVATION PROGRAMS AT YUMA TEST .
STATION, AR1ZONA; FORT GREELY, ALASKA; THE CaNAL ZoNE; MOUNT WASHINGTON,
New HAMPSHIRE; AND FORT BENNING, GEORGIA. A TECHNICAL REPORT DEALING WITH
SUBARCTIC CONDITIONS HAS BEEN PUBLISHED (5) AND ANALYSIS OF THE YUMA
MICROCL IMATiC DATA HAS BEEN COMPLETED AND PUBLISHED (7). NORMAL AFTERNOON i
AND NIGHTTIME VERTICAL TEMPERATURE PROFILES OVER THREE TYPES OF 'DESERT
SURFACE AT YUMA ARE NOW KNOWN. DEVELOPMENT OF AN EXPRESSION OF THE SUMMER
RELATIONSH| P BETWEEN THE SURFACE AND TWO~METER TEMPERATURE AT MID-DAY HAS
MADE POSSIBLE THE ESTIMATION OF MAXIMUM SURFACE TEMPERATURES ON CLEAR DAYS
FROM STANDARD TEMPERATURE DATA. ANALYSIS OF MICROCLIMATIC OBSERVATIONS
IN THE CANAL ZONE ARE IN PROGRESS; ALTHOUGH TROPICAL AREAS ARE KNOWN FOR-
THEIR CLIMATIC UNIFORMITY, SUBSTANTIAL DIFFERENCES WERE FOUND AMONG VARIOUS
TYPES OF SITES ON BOTH SIDES OF THE CANAL ZONE.

THE EXTENSIVE MICROMETEOROLOGICAL DATA COLLECTED BY A QMC SCIENTIST
AT LITTLE AMERICA AND THE SOUTH POLE AS PART OF THE IGY PROGRAM IN ANT ARC -
TICA ARE BEING REDUCED AND ANALYZED UNDER A TWO-YEAR GRANT FROM. THE NATIONAL
SCIENCE FOUNDATION. HALF THE DATA HAS BEEN PREPARED FOR MACHINE COMPUTA-
TION; PRELIMINARY RESULTS WILL BE PRESENTED AT SCIENTIFIC MEETINGS TO BE
HELD IN STOCKHOLM AND HELSINKI DURING THE SUMMER OF 1960.

A sSTUDY HAS BEEN MADE OF THE TEMPERATURE DIFFERENCES WITHIN THE STA~ : .
T1ON NETWORK ESTABLISHED ON THE GROUND OF THE QMR&E Ce=ENTER. THE PURPOSE
OF THIS STUDY IS TO EVALUATE THE REPRESENTATIVENESS OF DATA FROM A SINGLE
STATION WHEN COMPARED WITH OTHER DATA FROM THE SAME HOMOGENEOUS AREA. )
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(2} WORLD ANALOGS OF ARMY TEST SITES

THE COMPARISON OF WORLD ENVIRONMENTS WITH THOSE OF THE ARMY'S
MAJOR TESTING SITES CONTINUED DURING THE YEAR. THE CORPS OF ENGINEERS,
WITH OVERALL RESPONSIBILITY UNDER ITS PROJECT, "MILITARY EVALUATION OF
GEOGRAPHIC AREAS," 1S PREPARING TERRAIN ANALOGS; THE QUARTERMASTER CORPS,
AT THE REQUEST OF THE CoRPS OF ENGINEERS, IS PREPARING CLIMATIC ANALOGS.

DURING THE YEAR THE QMC PUBLISHED 2 CLIMATIC ANALOG STUDIES COMPARING
TROPICAL CLIMATIC CONDITIONS IN |NDONESIA, THE PHILIPPINES, AND Borneo (17),
AND AUSTRALIA AND NEw GUINEA (2) wiTH THOSE IN THE Panama CaNAL ZoNE. Two
ADDITIONAL STUDIES, THE FAR EAST AND THE PACiIFiC |SLANDS, ARE .IN PRESS,

THUS COMPLETING THE TROPICAL SERIES. THREE DESERT ANALOG STUDIES FOR THE
SOUTHERN HEMI SPHERE ARE NOW | PREPARATION. PuUBLICATION OF THESE DESERT
STUDIES WiLL COMPLETE THE CLIMATIC ANALOG PROGRAM. UPON TERMINATION OF THE
STUDY A TOTAL OF 23 ANALOGS WILL BE AVAILABLE (]O TrRoPIC, 2 ArRCTIC, 11
DESERT) FOR USE BY STAFF PERSONNEL (N DETERMINING LOGISTIC REQUIREMENTS

FOR THE AREAS DESCRIBED.

(3) GREENLAND STUDIES

STUDIES OF ENVIRONMENTAL CONDITIONS THAT WOULD AFFECT MILITARY .
ACTIVITIES IN VARIOUS SECTIONS OF GREENLAND ARE CONTINUING. A REPORT ON
THE ENViRONMENT OF SOUTHEAST GREENLAND WAS COMPLETED AND A SIMILAR STUDY OF
THE ICECAP 1S BEING PREPARED FOR PUBLICATION. THE SOUTHEAST AREA HAS THE .
SMALLEST AMOUNT OF GLACIER-FREE LAND SURFACE AND 1S THE WARMEST, STORMIEST,
AND MOST MOUNTAINOUS OF THE FOUR COASTAL REGIONS. ON THE |CECAP THERE ARE
CONSIDERABLE CLIMATIC CONTRASTS (E.G., TEMPERATURE, WIND, AND VISIBILITY)
BETWEEN THE INTERIOR AND COASTAL AREAS DURING ALL SEASONS. DRASTIC CHANGES
IN WEATHER ALSO OCCUR FREQUENTLY ANYWHERE ON THE |CECAP. A COMPARABLE
REPORT ON SOUTHWEST GREENLAND 1S ALSO IN PROGRESS.

(4) SMALL PARTY OPERATIONS

A SERIES OF FIELD STUDIES WAS CONDUCTED DURING 1959 ON ENVI -
RONMENTAL CONDITIONS THAT AFFECT SMALL-PARTY OPERATIONS IN POLAR REGIONS.
IN CONNECTION WITH THIS PROGRAM, METEOROLOG!CAL SUPPORT WAS PROVIDED TO
QM PoLar PRoJECT 59-1, "STuDY OF SMALL PARTY OPERATIONS ON THE GREENLAND
fcecap.”" OBSERVATIONS WERE MADE TO DETERMINE THE LOCAL CLIMAYIC CONDITIONS
iN THE vicinITY oF CAMP FIsTCLENCH oN THE Icecap (Fia. 4) FroM MID=JuULY
TO CARLY SEPTEMBER; RESULTS OF THE STUDY ARE SUMMARIZED IM A PUBLISHED RE-

PORT (9).

QMC SCIENTISTS CONDUCTED METEOROLOGICAL, MICROMETEOROLOGICAL, AND EN-
VIRONMENTAL STUDIES DURING THE AFCRC-USAF-ARCTIC INST!TUTE OF NORTH AMER-
i cA-USGS SPONSORED EXPEDITIONS TO LAKE PETERS, BROOkS RANGE, ALASKA, AND .
THE ARCTIC |CE SHELF, NEAR WARD HUNT |SLAND NORTH OF ELLESMERE |SLAND.
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THE LAKE PETERS METEOROLOGICAL PROGRAM CONDUCTED DURING THE SUMMER OF 1959
WAS A CONTINUATION OF ONE ORIGINALLY INITIATED BY USGS, USAF, anp QMC
PERSONNEL IN 1958. DATA COLLECTED PROVIDE INFORMATION ON AREAS FOR WHICH
ADEQUATE RECORDS HAVE NOT BEEN AVAILABLE; THESE ARE NEEDED FOR USE IN PRE-
PARATION OF AN ENVIRONMENTAL ATLAS, AND FOR PROPER EVALUATION OF PROBLEMS .
CONCERNED WITH MILITARY OPERATIONS IN THE ARCTIC.

ENVIRONMENTAL AND EQUIPMENT PERFORMANCE DATA WERE COLLECTED DURING
A CROSSING OF THE GREENLAND }CECAP wiTH OPERATION "LEAD D0G" (TRANSPORTATION
Corps), FROM CAMP TuTOo TO WITHIN 20 MILES OF ICEFREE LAND IN PERRYL AND
(NORTHEAST GREENL AND) , WHERE FURTHER TRAVEL WAS BLOCKED BY THE CREVASSE

ZONE -

(5) MOUNTAIN STUDIES

A REPORT ON THE EFFECT OF HUMAN ACTIVITIiES, INCLUDING MILITARY
CAMPAIGNS, ON THE VEGETATION OF THE MiDDLE APPALACHIAN MOUNTAINS WAS COM~
PLETED AND REPRODUCED ON MICROFILM. THIS REPORT 1S AN EXPANSION OF ONE
PART OF AN EARLIER QMC STUDY THAT WAS UNDERTAKEN TO DEVELOP A METHODOLOGY
FOR FUTURE MOUNTAIN STUDIES. COLLATION AND SUMMARIZATION OF CLIMATIC DATA
FROM A SERIES OF STATIONS IN THE FrRONT RANGE OF COLORADO WAS CONTINUED
UNDER A LEASE~AGREEMENT WITH THE UNIVERSITY OF COLORADO. WHEN A SUFFI - .
CIENTLY LONG RECORD HAS BEEN OBTAINED, THE DATA WILL BE USED TO DETERMINE
ALTITUDINAL AND TEMPORAL VARIATIONS IN THE CLIMATE OF THE AREA. SOME OF .
THE DATA HAVE ALSO BEEN USED IN ECOLOGICAL STUDIES OF CERTAIN FORMS OF
PLANT AND ANIMAL LIFE IN THE RocKY MOUNTAINS.

(6) FREEZE-THAW CYCLES IN THE UNITED STATES AND CANADA

THE PHENOMENA OF ALTERNATE FREEZING AND THAWING IS A FINITE
PHYSICAL PRGCESS OCCURRING IN NATURE WHICH HAS A PROFOUND EFFECT ON THE
NATURAL LANDSCAPE AND HENCE ON THE DES!IGN AND OPERATION OF MILITARY EQUIP~
MENT. A TECHNIQUE FOR THE INVESTIGATION OF THE FREEZE-THAW CYCLE HAS BEEN
DEVELOPED AND APPLIED TO THE UNITED STATES AND CANADA. |T WAS RELATIVELY
SIMPLE TO REGIONAL!ZE THE PHENOMENA IN TERMS OF FREQUENCY, DURATION,
SEVERITY, AND TiME OF YEAR.

EFFECTS OF THE FREEZE~THAW CYCLE ON THE NATURAL ENVIRONMENT I NCLUDE
THE RATE AT WHICH BEDROCK BREAKS DOWN, THE KIND OF SOIL WHICH IS FORMED,
THE MASS MOVEMENTS OF THIS SOIL, AND 1TS WATER RETENTION AND DRAINAGE
CHARACTERISTICS. NATURAL VEGETATION MUST ADAPT |ITSELF TO SUCH DIFFERENCES,
AND THIS IS FOLLOWED BY CHANGES IN THE INSECT AND ANIMAL LIFE. THUS,
QUITE DIFFERENT PHYSICAL ENVIRONMENTS MAY DEVELOP IN PLACES WHICH ARE UN- .
LIKE IN THE FREEZE-THAW CYCLE BUT ALIKE IN OTHER IMPORTANT ASPECTS OF
THE PHYSICALL ENVIRONMENT.

IN ADDITION TO THE SOMEWHAT INDIRECT EFFECTS OF THE FREEZE-THAW CYCLE
IN THE FORMATION OF DIFFERENT ENVIRONMENTAL TYPES, THERE ARE SOME DIRECT
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IMPLICATIONS FOR THE OPERATION OF MILITARY EQUIPMENT. THE EFFECT ON
TRACTIONABILITY AND THE UPKEEP COST OF ROAD AND HARDSTAND SURFACES 1S WELL
KNOWN. ALTHOUGH NOT YET STUDIED, THE EFFECT OF FREEZING AND THAWING MUST
ALSO BE INVESTIGATED WITH REGARD TO THE DESIGN AND ISSUE OF FOOTGEAR AND
THE OPERAT!IONAL AND STORAGE LIFE OF MATERIEL AND EQUIPMENT CONTAINING
WATER OR PERVIOUS TO WATER.

(7) Foob GEOGRAPHY

, A CONTRACT WiITH THE AMER!CAN GEOGRAPHICAL SOCIETY TO PREPARE
A STUDY OF THE FOOD RESOURCES OF NORTHERN AFRICA AND SOUTHERN ASIA CONTINUED
DURING THE YEAR. THIS STUDY DEVELOPS INFORMATION ON THE REGIONAL DISTRI~
BUTION OF DIET TYPES; THE KINDS, AMOUNTS, AND SUFFiCIENCY OF FOOD ( ANI MAL
AND VEGETABLE) PRODUCED IN AN AVERAGE YEAR; THE FOOD IMPORTS IN AN AVER-
AGE YEAR; THE VULNERABILITY OF THE DIETARY STRUCTURE TO ENVIRONMENTAL
HAZARDS AND HUMAN CATASTROPHES SUCH AS EPIDEMICS AND WAR; METHODS OF FOOD
‘STORAGE, PROCESSING, AND PACK!NG; AND HEALTH AND/OR PHYSICAL DISABILITIES
THAT MAY RESULT AS A CONSEQUENCE OF DIETARY INADEQUACIES AND PRACTICES.
TO DATE, CHAPTERS HAVE BEEN COMPLETED ON MAINLAND CHINA AND TAIWAN, THAILAND,
THE FEDERATION OF MALAYA, AND THE ARABIAN PENINSULA. THE CHAPTER ON BURMA
IS NEARING COMPLETION; CHAPTERS ON INDIA, PAKISTAN, AND CEYLON ARE IN
VARIOUS STAGES OF DEVELOPMENT.

(8) CLiIMATIC FREQUENCY STUDIES

A CONTRACT WAS AWARDED McGrLL UUN!VERSITY, MONTREAL, CANADA,

FOR THE COLLATION, ANALYSIS, AND PRESENTATION CF AVAILABLE CLIMATIC FRE-
.QUENCY DATA (TEMPERATURE, WIND SPEED, COLD-WET CONDITIONS) FOR NORTHERN
"EURASIA AND NORTHERN NORTH AMERICA. THE DATA WILL BE PUBLISHED IN ATLASES
CONTAINING TABLES AND MAPS OF CIMATIC FREQUENCIES FOR 326 STATIONS THROUGH=-
OUT THE NORTHERN PART OF THE NORTHERN HEMISPHERE. THESE WILL OUTLINE THE
LOCATION AND FREQUENCIES OF CLIMATIC CONDITIONS WHICH MAY AFFECT OR LIMIT
OPERATIONS OF PERSONNEL OR EQUIPMENT. THIS I'NFORMATION WILL BE USEFUL TO
RESEARCH, DEVELOPMENT, AND ENGINEZR PERSONNEL IN THE DESIGN AND DEVELOP=-
MENT OF EQUIPMENT AND TO TEST PLANNERS IN THE SELECTION OF OPTi{MUM PERIODS
FOR TESTS OR OTHER MILITARY ACTIVITIES. TO DATE 4 VOLUMES CONTAINING
TABLES OF TEMPERATURE AND WiND FREQUENCY DATA FOR EURASIA HAVE BEEN PUB=-
LISHED; WORK 1S CONTINUING ON THE PREPARATION OF MAPS SHOWING FREQUENCIES
OF TEMPERATURE BELOW SELECTED LEVELS. FREQUENCY TABLES FOR NORTH AMERICA
ARE BEING PREPARED AND WILL BE PUBLISHED IN 2 VOLUMES. THE AIR WEATHER
SERVICE, USAF, HAS FURNISHED TABULATIONS OF CLIMATIC FREQUENCY DATA FOR

27 STATIONS IN AFRICA DURING THE YEAR; DATA FOR AN ADDITIONAL |5 STATIONS
ARE EXPECTED BEFORE THE END OF THE CURRENT FISCAL YEAR.

(9) MACHINE STORAGE OF CLIMATIC AND GEOGRAPHIC DATA

RESEARCH WAS INITIATED IN 1956 TO DEVISE A SYSTEM FOR MACHINE
STORAGE (BY. DEGREE QUADRANGLE OF WORLD LAND AREA) OF MILITARILY SIGNIFJCANT
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CLIMAT1C AND GEOGRAPHIC DATA WHICH WOULD PERMIT ITS RAPID UTILIZATION AS
REQUIRED. CODING OF AVAILABLE DATA FOR SOUTHWEST ASIA IS COMPLETE AND EAM
CARDS ARE BEING PREPARED FOR GREENLAND, CENTRAL EUROPE, AND THE UNITED
STATES. FREQUENCY DATA FROM THE MATER!AL PREPARED BY MCGILL UNIVERSITY
FOR NORTH AMERICA AND EURASIA WILL BE INCLUDED IN THE STORAGE SYSTEM WHERE -
APPROPRIATE. A REPORT DESCRIBING THE MACHINE STORAGE SYSTEM AND PROVID~

ING INSTRUCTIONS FOR THE PRGCESSING AND STORAGE OF ENVIRONMENTAL DATA ON

MAP OVERLAYS AND PUNCHED CARDS BY DEGREE QUADRANGLE OF WORLD LAND AREAS

WAS PUBLISHED (1).

IN AN ATTEMPT TO EXPEDITE THE MAPPING PHASE OF THIS PROGRAM, ASSIST-
ANCE 1S BEING GIVEN BY U.S. ARMY ReEserve R&D UniTs. Unper SR 140.190-2
AND AR 1&0-305 MAPPING ASSIGNMENTS MAY BE ACCOMPLISHED BY RESERVISTS FOR
RETIREMENT -POINT CREDIT. THIRTY-FIVE RESERVISTS WERE TRAINED tN THE METHODS
OF PLGTTING AND ANALYZING MAPS AND CODING THE DATA.

A CONTRACT WiTH CLARK UNIVERSITY TO PREPARE LAM CARDS AND INDIVIDUAL
MAP OVERLAYS FOR ENVIRONMFNTAL CRITERIA (E.G., TEMPERATURE, PRECIPITATION,
RADIATION, ETC.) FOR APPROXIMATELY 300 WEATHER STATIONS IN.CENTRAL | AFRICA..

CONTINUED DURING THE YEAR.

(10) HUMAN ENVIRONMENTS OF CENTRAL AFRICA .

THE THREE-YEAR CONTRACT INITIATED IN SEPTEMBER 1958 wiTH THE
NATI1ONAL ACADEMY OF Scrences-NATioNAL ReseaRCH COunNCIL, TO STUDY THE NATURAL
AND CULTURAL ENVIRONMENTAL CONDITIONS THAT MIGHT AFFECT U.S. NATIONALS ’
OPERATING IN CENTRAL AFRICA, HAS MADE RAPID PROGRESS DURING THE PAST YEAR.
MOST OF THE SPECIAL TECHNICAL REPORTS PREPARED BY NOTED SCIENTISTS IN VARI-
OUS FIELDS UNDER SUB~CONTRACTS, ARE WELL ALONG TOWARDS COMPLETION. THE
FIRST OF THESE REPORTS (18) wWAS PUBLISHED, DEALING WITH THE EFFECTS OF THE
NATURAL ENVIRONMENT UPON TRANSPORTATION IN FRENCH WEST AFRICA. AN ANALYSIS
OF THE PHYSICAL GEOGRAPHY OF THE REGIONS OCCUPIED BY 10 REPRESENTATIVE
TRIBES IS IN AN ADVANCED STAGE, AND A LARGE SUBCONTRACT WITH THE INTER-
UNIVERSITY HumAN RELATIONS AREA FILES, TO COLLATE DETAILED INFORMATION ON
THE PHYSICAL AND CULTURAL ASPECTS OF THESE 10 TRIBAL AREAS, 15 NOW READY
FOR USE IN PREPARING THE FINAL REPORT OF THE CONTRACT. EIGHT ADDITIONAL
TRIBES ARE BEING ANALYZED AT NO ADDITIONAL COST TO THE ARMY, IN CONNECTION
WITH A RECENT GRANT FROM THE NATIONAL INSTITUTE OF HEALTH. A MANUSCRIPT,
WiTH 16 ORIGINAL MAPS, HAS BEEN COMPLETED ON FOOD DISTRIBUTIONS IN AFRICA,
AND SEVERAL MANUSCRIPTS ARE READY FOR THE BOOK ON AFRICAN MARKETS. FIVE
OF THE SENIOR SCIENTISTS HAVE SPENT TIME IN AFRICA DURING THE PAST YEAR
TO OBTAIN INFORMATION FOR THEIR SUBCONTRACTS.

(11) SuPPORT TO SCIENTIFIC EXPEDITIONS

EACH YEAR REQUESTS FOR DEPARTMENT OF ARMY SUPPORT OF SCIEN=- )
TIFIC EXPEDITIONS ( SPONSORED BY ORGANIZATIONS OUTSIDE THE D/A) ARE EVALU=~
ATED AND FINANCIAL AND/OR LOGISTIC SUPPORT 1S FURNISHED TO THOSE FROM
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WHiICH INFORMATION OR SERVICE OF VALUE TO THE ARMY CAN BE DERIVED. Dur-
ING FY=60, TWO EXPEDITIONS RECEIVING SUPPORT WERE APOLLONIO EXPEDITION TO
ELLesMERE | SLAND AND THE DEVON |SLAND EXPEDITION.

THE APOLLONIO EXPEDITON, SPONSORED BY THE ARCTIC I[INSTITUTE OF NORTH
AMER I CA, CONDUCTED HYDROBIOLOGICAL RESEARCH NEAR ALERT, ELLESMERE |SLAND,
TO PROVIDE QUANTITATIVE INFORMATION ON SUMMER PRIMARY ORGANIC PRODUCTIVITY
OF FRESH AND SALT WATERS OF THE HIGH ARCTiIC. REPORTS EMANATING FROM THIS
EXPEDITION WILL PROVIDE A REASONABLY COMPLETE PICTURE OF ENERGY FLOW FROM
SOLAR RADIATION THROUGH PRIMARY PRODUCERS TO HERBIVORES AND THE RELATED
ENVIRONMENTAL FACTORS.

THE DEVON ISLAND EXPEDITION, ALSO SPONSORED BY THE ARCTIC INSTITUTE
OF NORTH AMERICA, WILL CONDUCT AN EXTENSIVE SCIENTIFIC PROGRAM ON THE
GLACI ATED, NON-GLACIATED, AND MARINE ENVIRONMENTS DURING THE PER!IOD 1960 -
1963. THE MAIN OBJECTIVES OF THIS EXPEDITION ARE:

1. A STUDY OF THE RELATIONSHIPS BETWEEN THE MARINE ENVIRONMENT,
THE DEVON lsLAND |CECAP, AND THE ADJACENT ATMOSPHERE, WITH SPEC!IAL REGARD
TO HEAT BUDGET, ENERGY FLOW, AND MO!STURE TRANSFER.

2. A DETAILED INVESTIGATION OF THE ARCHAEOLOGY, BJOLOGY, AND
GEOLOGY OF DeEVON [sSLAND.

3. A DETAILED INVESTIGATION OF THE OCEANOGRAPHIC AND MARINE
B10LOGY OF JONES SOuUND.

C. STUDIES OF ENVIRONMENT-EQUIPMENT INTERACTIONS

(1) Issue GuiIdES

THE WORLD GUIDE 70 FIELD CLOTHING REQUIREMENTS (COMPLETED IN
1957), WHICH SPECIFIED 9 WORLD REGIONS AND 4 UNIFORM COMBINATIONS, HAS
BEEN INCORPORATED INTO A DRAFT TA 21 (MosiL1zATION) BY THE ARMY CLOTHING
AND TEXTILE MATERIEL CENTER, PHILADELPHIA, AND IS BEING CIRCULATED AMONG
APPROPRIATE ARMY AGENCIES FOR COMMENT. ACCEPTANCE OF THIS WOULD PROVIDE
A NEW AND SIMPLIFIED PLAN FOR CLOTHING I|SSUE.

A PRELIMINARY WORLD TENTAGE GUIDE, COMPOSED OF A WORLD MAP AND SEASONAL
1 SSUE TABLES, WAS PREPARED TO INDICATE THE MOST APPROPRIATE UTILIZATION,
FROM AN ENVIRONMENTAL STANDPOINT, OF ARMY STANDARD COLD- AND HOT-WEATHER
TENTS FOR ALL WORLD AREAS.

(2) [INSECT DISTRIBUTION STUDIES

A KNOWLEDGE OF THE GEOGRAPHICAL DISTRIBUTION, SEASONAL ACTIVITY,
AND HABITATS DURING THE BREEDING AND BITING STAGES OF INSECTS AND RELATED

17




PESTS 1S REQUIRED FOR THE PLANNING OF ANTI-INSECT MEASURES. THE CONTIN-
UING REPORTS OF RESISTANCE TO [NSECTICIDES AND THE INCREASING NUMBER OF
FIELD INVESTIGATIONS EMPHASIZE THE IMPORTANCE OF PROCESSING THE RESULTANT

DATA INTO EASILY USABLE FORM.

DURING THE PAST YEAR DISTRIBUTION, SEASONAL, AND HABITAT |NFORMATION
ON INSECTS IN AFRICA WAS CONSOLIDATED INTO REPORTS FOR EACH COUNTRY. ADDI-
TIONAL DATA ON BREEDING, POPULATION DENSITY, AND DISEASE RELATIONSHIPS
WERE PUNCHED ON CARDS TO PROVIDE A RAPID MEANS OF OBTAINING |NFORMATION
CONCERNING THE INSECT CHARACTERISTICS OF ANY AFRICAN COUNTRY. THIS WORK
SUPPLEMENTS THAT FOR NORTH AND SOUTH AMERICA, AUSTRALIA, AND ASIA, WHICH
WAS PREVIOUSLY REPORTED. |NFORMATION FURNISHED BY THESE STUDIES HAS BEEN
APPLIED TO RESISTANCE AND CONTROL STUDIES IN BOTH MILITARY AND CIVILIAN
AGENCIES DURING THIS PERIOD. '

(3) TEMPERATURE FACTORS IN FOOD STORAGE

TEMPERATURES IN FOUR DIFFERENTLY PROTECTED STORAGE~DUMP STACKS
WERE STUDIED UNDER EXTREME HOT-DRY CONDITIONS ON DESERT TERRAIN AT YUMA,
AR1ZONA, DURING A M3-DAY perioDp (11).

CARTON, AIR, AND FOOD TEMPERATURES WERE RECORDED BY THERMOCOUPLES AT -
CRITICAL LOCATIONS IN CARTONS IN STACKS EXPOSED IN THE FOLLOWING FOUR WAYS:

(A) OPEN AND UNPROTECTED.
(8) PROTECTED BY A RAISED PAULIN FLY.
(c) PROTECTED BY A TIGHTLY-LASHED PAULIN.

(D) PROTECTED BY A RAISED PAULIN FLY WITH ADDITION OF REFLECTIVE
FOIL LAID ON THE STACK SURFACE.

EACH STACK WAS COMPOSED OF 96 CARTONS OF ARMY C-RATIONS AND APPROXI =~
MATED A 5-FOOT CUBE. AMBIENT TEMPERATURE AND RELATIVE HUMIDITY, WINDSPEED
AND WIND DIRECTION, AND RADIATION WERE RECORDED 1/2 MILE FROM THE SITE.

EFFECTIVE STORAGE TEMPERATURE IN THE TIGHT PAULIN STACK FOR THE
HOTTEST MONTH (JuLy) was 102°F coMPARED TO ABOUT QO°F FOR THE OTHER STACKS.
COMPARABLE TEMPERATURE IN A BOXCAR 1S 103°F. EFFECTIVE STORAGE VALUES
MAY BE USED FOR CONSTANT TEMPERATURE LABORATORY SIMULATION OF FIELD STORAGE

STRESS.

(4) MAN-EQUIPMENT -ENVIRONMENT RELATIONSHIPS

STUDIES OF THE RELATIONSHIPS BETWEEN ENVIRONMENT AND MILITARY
ACTIVITIES IN CERTAIN MAJOR REGIONS OF THE WORLD, AND METHODS OF GRAPH-
ICALLY PORTRAYING THESE RELATIONSHIPS CONTINUED. A REPORT (8) wAS PUBLISHED
ON SOUTHWEST ASIA DEALING WITH RELATIONSHIPS BETWEEN THE ENVIRONMENT AND




THE SOLDIER, AND RELATIONSHIPS BETWEEN THE ENVIRONMENT AND MATERIEL "ARE
SHOWN ON MAPS AND GRAPHS. MOST OF THE MILITARY PROBLEMS OF THE REGION ARE
CAUSED BY EXCESSIVE HEAT AND ARIDITY, ALTHOUGH THE COMBINATION OF HEAT

AND HIGH HUMIDITY NEAR THE PERSIAN GULF AND THE Rcp SEA CAUSE EXTREME

DI SCOMFORT AT TIMES IN THESE PARTICULAR AREAS. IN MUCH OF THE REGION,
SUMMER HEAT CAUSES IMPAIRMENT OF MAN'S ABILITY TO WORK AND I NCREASES HIS
WATER REQUIREMENTS. THE ENVIRONMENT ALSO CAUSES STORAGE AND OPERATING
DIFFICULTIES.

A SIMILAR REPORT IS BEING PREPARED FOR AFRICA AND ANOTHER BEGUN FOR
THE NORTH POLAR REGIONS. THE POLAR STUDY WILL BE PRIMARILY DIRECTED
TOWARD REPRESENTING FACTORS WHICH WOULD AFFECT LANDING OF AIRCRAFT AT
UNPREPARED SITES.

(5) LIAISON AND COORDINATION ACTIVITIES

IN THE EXERCISE OF ITS COGNIZANCE, THE QUARTERMASTER CorPs
HAS PARTICIPATED ACTIVELY IN LIAISON AND COORDINATION ACTIVITIES DEALING
WITH ENVIRONMENTAL CRITERIA FOR DESIGN AND TESTING WHiCH ARE MORE FULLY
DESCRIBED IN CHAPTER | OF THIS REPORT. SPECIFIC CONTRIBUTIONS INCLUDE:

(A) THE DISTRIBUTION OF A REPORT ENTITLED "DEPARTMENT OF
DeFENSE ENGINEERING GUIDANCE PROGRAM IN THE ENVIRONMENTAL F1ELD."

(B) CONTRIBUTIONS OF MASTER OUTLINES FOR CHAPTER 1la, "DE-
SCRIPTION OF LAND ENVIRONMENTS," AND CHAPTER !I1, "ENVIRONMENTAL CRITERIA,"
oF A PROPOSED DOD ENVIRONMENTAL HANDBOOK. ALSO, COMMENTS WERE GATHERED
FROM OTHER TECHNICAL SERVICES AND INCORPORATED IN CHAPTER |, "GLOSSARY OF
ENVIRONMENTAL TERMINOLOGY FOR USE IN DeEsianN-DEVELOPMENT TESTING."

2. CorRpPs oF ENGINEERS

&« ARMY MoBILITY RESEARCH CENTER

THE U.S. ARMY ENGINEER WATERWAYS EXPERIMENT STATION, OPERATING
UNDER PROJECT 8-70-00-000, GROUND MOBILITY RESEARCH, IS CONDUCTING STUDIES
OF OFF=ROAD MOVEMENT OF MILITARY VEHICLES UNDER THE TWO GENERAL AREAS,
TRAFFICABILITY AND VEHICLE MOBILITY RESEARCH. TRAFFICABILITY STUDIES ARE
DIRECTED TOWARD DEVELOPMENT OF [NSTRUMENTS AND TECHNIQUES FOR CONTACT
MEASUREMENT OR REMOTE ESTIMATE OF THE ASILITY OF SOIL AND SNOW TO PERMIT
THE PASSAGE OF EXISTING MILITARY VEHICLES. |INSTRUMENTS FOR THE CONTACT
MEASUREMENT OF THE TRAFFICABILITY OF SOILS ARE PRESENTLY BEING STANDARDIZED,
AND A REPORT (20) WAS PUBLISHED WITH INSTRUCTIONS FOR PROPER USE OF THE
I NSTRUMENTS BY TROOPS IN THE FIELD.

VEHICLE MOBILITY RESEARCH IS BEING CONDUCTED USING A RECENTLY COMPLETED
TEST FACILITY. INVESTIGATIONS ARE IN PROGRESS ON THE PHYSICAL RELATIONSHIPS
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BETWEEN THE WHEELS OR TRACKS OF MOVING VEHICLES AND THE SOILS ON WHICH THEY .
MOVE. DATA DERIVED FROM THESE INVESTIGATIONS WiLL SERVE AS A BASIS FOR THE
DEVELOPMENT OF RATIONAL METHODS FOR DESIGNING VEHICLES WITH IMPROVED MOBILITY

CHARACTERISTICS.

B. MILITARY EVALUATION OF GEOGRAPHIC AREAS

THE MAJOR OBJECTIVE OF THE CORPS OF ENGINEERS PROJECT, "MILITARY
EVALUATION OF GEOGRAPHIC AREAS," IS TO DEVELOP METHODS OF CLASSIFYING AND
COMPARING GEOGRAPHIC AREAS. IN TERMS OF THE EFFECTS OF THE NATURAL AND MAN-
MODI!FIED .ENVIRONMENT UPON MILITARY ACTIVITIES. [N ACCOMPL!SHING THIS
OBJECTIVE, TWO INTERMEDIATE STEPS ARE NECESSARY: FIRST, TO DEFINE CRITICAL
ENVIRONMENTAL FACTORS AND EFFECTS THROUGH STUDY OF HISTORICAL RECORDS AND
OTHER SOURCES; SECOND, TO ESTABLISH CONSISTENT, OBJECTIVE, AND AS FAR AS
POSSIBLE, QUANTITATIVE CLASSIFICATIONS OF TERRAIN AND CLIMATIC CHARACTER-
ISTICS, SO THAT AREAS CAN BE DESCRIBED IN COMMON TERMS.

"THE DETERMINATION OF CRITICAL FACTORS HAS INCLUDED AN EXTENSIVE STUDY
oF WorLD WaAR || AND KOREAN WAR OPERATIONAL RECORDS CONSISTING PRIMARILY OF
DIVISIONAL RECORDS AND AFTER~ACTION REPORTS. THIS WORK !S BEING EXTENDED
TO STUDY OF MANEUVER REPORTS, USER TEST -REPORTS, AND OTHER MILITARY RECORDS.

THE DEVELOPMENT OF UNIVERSAL CLASSIFICATION SYSTEMS FOR PURPOSES OF
COMPARING AREAS {5 BEING ACCOMPLISHED THROUGH STUDIES OF ARMY TEST SITES
AT YuMmA, AR1ZONA; FORT CHURcHiLL, CANADA; FORT GREELY, ALASKA; AND THE N
Panama CANAL ZONE. REPORTS HAVE BEEN PREPARED ON FIELD STUDIES MADE IN
THESE AREAS. THE QUARTERMASTER CORPS 1S COOPERATING WiITH THE CORPS OF
ENGINEERS IN CONDUCTING ANALOG STUDIES COMPARING THE CLIMATES OF THESE
TEST SITES WITH OTHER WORLD AREAS, AND A NUMBER OF REPORTS HAVE BEEN PRE~
PARED. TERRAIN ANALOG STUDIES ARE BEING MADE BY VARIOuS CORPS OF ENGIN=-
EERS ORGANIZATIONS AND BY UNIVERSITIES UNDER CONTRACTUAL ARRANGEMENTS.

C. RELATED PROGRAMS

THE TASK, INITIATED AS PART OF THE CoLp ReG!oNS RESEARCH PROJECT
TO DEVELOP AND ESTABLISH CRITERIA AND TECHNICAL GUIDANCE FOR SiTE SELECTION,
DESIGN, LAYOUT, CONSTRUCTION, AND MAINTEMNANCE OF CAMPS AND BASES TO MINIMIZE
THE EFFECTS OF ENVIRONMENT IN COLD REGIONS, AND TO DEVELGP IMPROVED CRITERIA
FOR DESIGN OF MATERIEL AND EQUIPMENT FOR USE IN COLD REGIONS, IS BEING CON=-

TINUED.

TeEsTiNGg oF CORPS OF ENGINEERS EQUIPMENT AND MATERIALS 1S CONTINUING
IN LABORATORY FACILITIES AT FORT BELVOIR, AND IN THE FIELD AT YuMmA TEST .
STATION, FORT CHURCHILL, AND OTHER FIELD ESTABLISHMENTS IN MICHIGAN, ALASKA,
AND THE CANAL ZONE. EQUIPMENT FIELD-TESTED DURING THE CURRENT FISCAL YEAR
INCLUDES SUCH DIVERSE ITEMS AS SMALL MILITARY STANDARD GASOLINE ENGINE, .




AERI AL MINE LAYING AND CLEARING EQUIPMENT, HOSELINE PUMPING UNIT, A RUBBER~
TIRED DITCHING MACHINE, AND TiTANIMUM PONTONS. FIELD EXPOSURES AT THE ARC-
TIC, DESERT, AND TROPIC TEST SITES WERE STARTED OR CONTINUED ON SUCH ITEMS
AS PROTECTIVE COATINGS, INCLUDING FIRE-RETARDANT PAINT, CORROSION~INHIBITING
PRESERVATIVES, SANDBAG FABRICS; AND FUNGICIDAL POINTS.

3. OrRDNANCE CORPS

ENVIRONMENTAL RESEARCH IN THE ORDNANCE CORPS CONCENTRATES HEAVILY
ON THE FIELD TESTING OF EQUIPMENT IN SEVERE ENVIRONMENTS. RESULTS OF TESTS
ARE SYSTEMATICALLY RECORDED AND PERFORMANCE CAPABILITIES OF EQUIPMENT ARE
FREQUENTLY UP~DATED. FIELD TESTS CALL ATTENTION TO GAPS IN ENVIRONMENTAL
KNOWLEDGE AND LEAD TO THE UNDZIRTAKING OF RESEARCH IN THESE AREAS.

A. ENVIRONMENTAL RESFEARCH

(1) Dust

, A TECHNIQUE WAS DEVELOPED FOR MEASURING THE DUST PRODUCING
CAPABILITY OF A SOIL, BASED ON DATA OBTAINED FROM ANALYSES OF SOIL SUBJECTED
TO VEHICLE TIRE ACTION AND FROM UNDISTRUBED SOIL ANALYZED IN THE LABORATORY.
QUARTZ SAND WAS THE FIRST SOIL CHOSEN FOR SCRUTINY AND TECHNIQUE DEVELOP-
MENT BECAUSE 1T EXHIBITS PROPERTIES OF HARDNESS, SLOW WATER ATTACK, AND
WORLD=WIDE AVAILABILITY. FOR THE OPPOSITE INHERENT SOiIL CHARACTERISTICS,

A SOFT LIMESTONE SOilL HAVING HIGH FRAGMENTATION PROPERTIES WAS SELECTED.
SOIL BINS WERE FABRICATED FOR SAMPLING EVALUATIONS AND A SITE ON THE
INSTITUTE GROUNDS (SAN ANTONIO, TEXAS) WAS CHOSEN FOR CONDUCTING THE SOIL
BREAKDOWN STUDIES. :

(2) WxiTeoOUuT

THE OCCURRENCE OF WHITEOUT CONDITIONS IN GREENLAND AND
OTHER ARCTIC AREAS SEVERELY HAMPERS BOTH AIR AND LAND OPERATIONS. IN FACT,
WHITEOUT 1S PROBABLY RESPONSIBLE FOR GREATER CURTAILMENT OF OPERATIONS THAN
ANY OTHER CAUSE, INCLUDING MECHANICAL FAILURES.

FEASIBILITY INVESTIGATION OF WHITEOUT MODIFICATION WAS SUBCONTRACTED
TO0 THE CORNELL AERONAUTICRL LABORATORY, INC. FIVE ICECAP WHITEOUTS WERE
SAMPLED, FOUR OF WHICH APPEARED SUITABLE FOR ALTERATION BY CURRENT CLOUD
DISSIPATION TECHNIQUES. A PILOT STUDY OF FISTCLENCH WEATHER DATA REVEALED
THE WHITEOUT PROBLEM TO BE OF EXVENSIVE PROPORTIONS, WITH WHITEOUTS OCCUR~-
RING ON APPROXIMATELY 50% OF THE CBSERVATION DAYS. OF THESE, HALF WERE OF
THE LESS CRITICAL OVERCAST-CLOUD VARIETY. RECORDED TEMPERATURE DATA iNDI~
CATED THAT A MAJORITY OF THE FISTCLENCH WHITECUTS WOULD RESPOND TO SEEDING
WITH DRY ICE; SILVER IODIDE SHOULD BEZ APPLICABLE IN A QUARTER OF THE CASES.
PRELIMINARY SERIES OF SEEDING EXPERIMENTS WERE RECOMMENDED TO BE CONDUCTED
IN GREENLAND TO EVALUATE ACTUAL WHITEOUT MODIFICATION CAPASBILITY; RESULTS




OF THE INITIAL TESTS WOULD DETERMINE THE FEASIBILITY OF THE U,S. ARMY ES-
TABLISHING AN OPERATIONAL SEEDING PROGRAM. THESE FINDINGS HAVE BEEN COOR~
DINATED WITH SIPRE TO THE END OF MUTUALLY SUPPORTING AN APPLIED RESEARCH

PROGRAM ON A BROADER SCALE IN 1960.

(3) OTHER STUDIES OF THE ENVIRONMENT

RESEARCH 1S PROCEEDING IN SEVERAL OTHER AREAS OF SPEC!AL
INTEREST TO THE ORDNANCE CORPS. AMONG THE MOST IMPORTANT OF THESE ARE
ABRASIVENESS OF SOILS AND THE DYNAMIC LOADING OF SOILS BY WEAPON MOUNTS.

B. ENVIRONMENTAL FACTORS INDEX AND CHARTS

(1) ENGINEERING AND USER TESTING

FIELD ENVIRONMENTAL ENGINEERING TESTS ARE CONDUCTED BY THE
ORDNANCE CORPS UNDER PLANNED TEST PROGRAMS, BOTH IN SUMMER AND WINTER
(IN WINTER IN THE NORTH TEMPERATE ARCTIC ZONES AND IN SUMMER IN THE DESERT
AREAS) TO PROVIDE OPPORTUNITY FOR OBSERVATION AND TESTING OF COMPONENT
MATERIEL, MAJOR ITEM COMPONENTS, AND PROTOTYPES OF MAJOR END |TEMS UNDER
CONSIDERATION OR IN PRODUCTION. A LIMITED AMOUNT OF DATA IS OBTAINED
THROUGH OBSERVATION OF USER TESTS MADE BY USCONARC AND FROM REPORTS RE=
CEIVED FROM COMBAT AREAS. IN THE NORTH TEMPERATE ZONE ARCTIC TESTS,
PARTICULAR ATTENTION IS PAID TO MOBILITY IN SOFT, DEEP SNOW, AND COLD
STARTING (28) AND WARM-UP OF VEHICLES. |IN TROPICAL DESERT TESTS, ITEMS
ARE TESTED FOR RESISTANCE TO DUST AND SAND, FOR ABILITY OF ENGINES TO
OPERATE FREE OF VAPOR LOCK AND TO COOL PROPERLY, AND FOR MOBILITY IN THE
SAND DUNES. CAREFULLY PLANNED PROGRAMS ARE DEVISED TO PUT EACH COMPONENT
TO THE MOST RIGOROUS TEST POSSIBLE, CONSISTENT WITH SERVICE REQUIREMENTS.
TEST AGENCIES USED DURING THIS REPORTING PERIOD WERE AS FOLLOWS:

(A) U.S. ArRMY ORDNANCE CLIMATIC TesST DETACHMENT, FORT CHURCHILL,
ManiTOBA, CANADA.

(B) U.S. ARMY ORDNANCE TEST ACTIVITY, YUMA TEST STATION, YUMA
AR 1 ZONA.

(c) U.S. ArMmy ArcTIC TEST BOARD, FORT GREELY, ALASKA.

NOTE: LISTING OF ALL FORMAL REPORTS FOR INDIVIDUAL MATERIEL IS TO BE
NOTED 1N ANNUAL R&D PROGRESS REPORT UNDER PROJECT 5898-09-004.

(2) LiSTING AND ABSTRACTING

L1STING AND ABSTRACTING OF REPORTS AND PUBLICATIONS FROM
ALL SOURCES, DESCRIBING THE EFFECTS OF VARIOUS ENVIRONMENTAL FACTORS ON
THE OPERATION AND MAINTENANCE OF ORDNANCE MATERIEL, CONTINUED AT ABERDEEN
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ProviNG GROUND {ORDBG-DP-DF) FOR THE BIBL1OGRAPHICAL INDEX KNOWN AS THE
ORDNANCE TECHNICAL INDEX OF ENVIRONMENTAL FACTORS, UNDER CONTRACT No.
DA-23-072-509-0RD-h WITH THE SoUTHWEST ResearcH !NSTITUTE (ENVIRONMENTAL
RESEARCH SECTION). REVISED AND REBOUND ISSUES OF THE INDEX WERE PREPARED
AS OF JuLy 1959 FOR THE SECTION DESCRIBED As "CoLd" (ParT I, VoLs. | AND
1), anxp "Hot" (ParT 11), "TropicaL" (Part 111), anp "Hien ALTiTUuDE"
(PART IV), ALL IN ONE VOLUME. SUPPLEMENTS ARE PREPARED AND DISTRIBUTED
ANNUALLY TO COMPRISE, CURRENTLY, SEVERAL THOUSAND ABSTRACTS

(3) EnvanaL

THE REFERENCED CONTRACT ALSO ENCOMPASSES TECHNICAL AND
SCIENTIFIC RESEARCH IN CONNECTION WiTH THE CCMPILATION OF SUMMARY CHARTS
TO PRESENT THE STATUS OF ORDNANCE CORPS ENVIRONMENTAL TESTS AND FEATURE
THE ORDNANCE CORPS ENVANAL PROGRAM. THE RELATED PUBLICATION, "U.S. ArRMY
ORDNANCE CORPS ENVANAL CHARTS, SELF-PROPELLED AuToMoTiVE EquipPMEnT, DESERT,'
WAS COMPLETED AT THE CLOSE OF 1959 AS THE FIRST OF CURRENT REANALYSIS
SERIES IN THE MAJOR CATEGORIES OF AUTOMOTIVE, AMMUNITION, AND WEAPONS.
THE NEXT TO FoLLOw WiLL BE "U.S. ARMY ORDNANCE CORPS EnvANAL CHARTS,
SELF~-PROPELLED AUTOMOT!VE EquiPMENT, ARCTIC, 1960.7 ‘

4.  CuemicaL Corps

THE CHEMICAL CORPS CONTINUED ENVIRONMENTAL RESEARCH AND TESTING AT ITS
FIVE SITES LOCATED IN EACH OF THE MAJOR CLIMATES OF THE WORLD. THESE SITES
ARE ADMINISTERED FROM THE U.S. ArMy CuzmicaL CorpPs ProvinG GRounD, Dueway
ProvinGg GroOuND, Dueway, UTAH. THEIR LOCATIONS ARE: FOGRT GREELY, ALASKA,
ArcTic; Yuma TesT StaTion, ARizons, DEserT; Camp Tuto, GREENLAND, POLAR;
FORT CLAYTON, CANAL ZONE, TROPIC; AND ARMY CHEMicAL CENTER, MARYLAND, TEM-
PERATE. AN ACCELERETED EFFORT WAS LAUNCHED DUR!NG THE YEAR DESIGNED TO
FILL KNOWLEDGE GAPS IN CBR COLD-WEATHER OFFENSIVE AND DEFENSIVE DOCTRINE.

A. MICRCMETEOROLOG! CAL RESZARCH

AS PART OF ITS CONTINUING EFFORT TO PROVIDE FIRM GUIDANCE IN
DOCTRINAL AND TECHNiCAL AREAS, THE CHEMIcAL CORPS CONTINUED RESEARCH ON -
THE EFFECTS OF DI FFERENT ATMOSPHIR!IC CONDITIONS ON CBR warRFARE. DATA oN
WINDSPEED AND DIRECTION, TEMPERATURE (6 LEVELS), DEW POINT, AND ATMOSPHERIC
PRESSURE ARE CHANNELED TO THE Y.5. ARMY CHezmicat Corps Proving GROUND FOR
COMPILATION AND ANALYS!IS. |IN ADDITION, ACTUAL FI1ZLD TRIALS ARE CONDUCTED
TO DETERMINE THE EFFECT OF ATMOSPHER!C CONDITIONS IN THE VAR!OUS ENVIRON=
MENTS (SUCH AS FOREST CANOPY, MOUNTAIN-VALLEY TERRAIN, SNOW PLAINS, ETC.)
ON THE USE AND EFFECT!VENESS OF VARIOUS DISSEMINATING SYSTEMS.

B. ENVIRONMENTAL TESTING

THE ENVIRONMENTAL TESTING PROGRAM WHICH 1S DESIGNED TO ASSURE THAT
THE CHEMICAL CORPS ITEMS HAVE AN ALL -WEATHER CAPABILITY, CONTINUED. AN
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THIS WORK THE CAPABILITY OF CHEMICAL CORPS ITEMS TO WITHSTAND STORAGE AND
TO FUNCTION IN ALL ENVIRONMENTS REPRESENTED AT EACH OF THE TEST SITES 1S
ESTABLISHED. ONE HUNDRED AND THIRTEEN ITEMS HAVE BEEN TESTED IN THIS PRO-
GRAM AND 35 ITEMS ARE CURRENTLY IN TEST.

IN CONJUNCTION WITH THE TESTING OF CHEMICAL CORPS ITEMS TO DETERMINE
THEIR ALL-WEATHER CAPABILITIES, TESTS ARE ALSO DESIGNED TO OBTAIN BASIC
DATA ON OPERATIONAL CONCEPTS FOR USE OF THE ITEM AND ON ITS EFFECTIVENESS
IN THE VARIOUS ENVIRONMENTS (E.G., IN TESTS OF THE M3A3 SMokE GENERATOR
ON THE GREENLAND ICECAP, DATA OBTAINED IN THE BEHAVIOR OF THERMALLY GEN=-
ERATED SMOKE CLOUDS GAVE NEW INSIGHT INTO THE CAPABILITIES AND LIMITATIONS
OF THE USE OF VISUAL COMBAT SURVEILLANCE COUNTERMEASURES IN THIS TYPE OF
ENVIRONMENT). FIGURE 5 DEPICTS HOW THE METEOROLOG!ICAL CONDITIONS CHARAC-
TERISTIC OF THE POLAR REGION AND THE SNOW AND ICE PLAIN APPEAR TO MINIMIZE
DISPERSION OF SMOKE CLOUDS AND CAUSE THE SMOKE PLUMES TO FOLLOW CURIOUS
PATTERNS.

AT THE CLOSE OF THE PERIOD, CHEMICAL CORPS REPRESENTATIVES WERE PAR-
TICIPATING IN THE TRANSPORTATION CoRPs' OPERATION LEAD DOG IV, WHICH 1S
A RESEARCH EXPEDITION ACROSS THE GREENLAND ICECAP BY OVER-SNOW TRAIN. THE
EFFECTIVENESS OF EXISTING CBR DEFENSIVE EQUIPMENT, EFFECT OF LONG~CONTINUED
WEARING OF PROTECTIVE MASKS UPON PERSONNEL, AND EFFECTIVENESS OF SIGNALLING
SMOKES (ESPECIALLY DURING PERIODS OF "OVERCAST WHITEOUTS") ARE BEING IN-
VESTIGATED IN THE POLAR ENVIRONMENT. .

Ficure 5. CHeEMiCcAL SMoxke CLOUD ON THE GREENLAND ICECAP.
THE SMOKE BECOMES CHANNELED INTO LOW SPOTS AND FAILS TO
RISE.
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5.  ARMY MEDICAL SERVICE

A. THE EFFECT OF COMBINATIONS OF WIND VELOCITY AND TEMPERATURE ON
COOL ING RATES

RESEARCH WAS INITIATED IN 1957 TO STUDY MORE CLOSELY THE COOLING
RATE OF COMBINATIONS OF WIND AND TEMPERATURE. AT FIRST THE RESEARGH CON-
SISTED OF INVESTIGATIONS USING PHYSICAL SYSTEMS IN ORDER TO ARRIVE AT
MATHEMATICAL PRINCIPLES INVOLVED IN THIS PROBLEM. VARIOUS FORMULAE WERE
EVOLVED CONCERNING CERTAIN PATTERNS OF COOLING. THE SYSTEMS FORMULATED
WERE THEORETFICALLY APPLIED TO CCOLING RATES OF PHYSICAL SYSTEMS WHOSE
THERMAL CHARACTERISTICS CLOSELY APPROACHED THOSE OF LIVING TISSUE. DurRiNG
THE FISCAL YEAR, THE COOLING PATTERNS OF THE LITTLE FINGER OF HUMANS WERE
ALSO STUDIED UNDER VARIOUS COMBINATIONS OF WIND AND TEMPERATURE. CURRENTLY,
FURTHER STUDIES ARE BEING CARRIED OUT TO INVESTiGATE DISCREPANCIES BETWEEN
EXPERIMENTAL AND THEORET!CAL RESULTS.

B. COLD INJURY STUDIES

INVESTIGATIONS CONCERNED WITH METHODS OF INCREASING RESISTANCE TO
COLD INJURY WERE INITIATED IN 1957 BASED UPON THE RESULTS OBTAINED IN
ANIMALS. THESE DEMONSTRATED THAT ACCLIMATIZATION TO COLD PRODUCED A
DRAMATIC INCREASE IN RESISTANCE TO COLD INJURY. THE PHYSIOLOGICAL CHANGES
ASSOCIATED WITH THIS INCREASE IN RESISTANCE WERE MORE CLOSELY DEFINED.
STUDIES WERE AND ARE BEING CARRIED OUT 7O DETERMINE WHETHER SIMILAR RELATION-
SHIPS BETWEEN INCREASED RESISTANCE TO COLD INJURY AND ACCLIMATIZATION EXIST
IN MAN. |T HAS BEEN SHOWN THAT PHYSIOLOGICAL CHANGES DO TAKE PLACE IN MAN
AS A RESULT OF ACCLIMATIZATION TO COLD, BOTH IN THE LABORATORY AND IN THE
FIELD. THE FIELD STUDIES DURING THE FISCAL YEAR WERE CARRIED OUT IN ALASKA
WHILE THE LABORATORY STUDIES WERE CARRIED OUT BY THE Division OF ENViIRON-
TaL Mepicine, USAMRL, ForRT KNOX, KENTUCKY. |INCREASED RES!ISTANCE TO COLD
INJURY HAS BEEN DEMONSTRATED BY THE FACT THAT EXTREMITIES EXPOSED TO FROST-
BITE TEMPERATURES. SHOW A DECREASED RATE CF COOLING IN ACCLIMATIZED INDIVID~
UALS AS COMPARED WITH NON=-ACCLIMAT!ZED PERSONS. VARIOUS STUDIES HAVE BEEN
CARRIED OUT TO DETERMINE THE RETAINAEILITY CF COLD ACCLIMATIZATION AND THE
FACTORS WHICH INFLUENCE THIS RETENTION. |T HAS BEEN SHOWN THAT THOSE (NDI-
VIDUALS WHO HAVE BEEN DEL!BZRATELY ACCLIMATIZED BY NUDE EXPOSURE RETAIN
THEIR COLD ACCLIMATIZATION FOR PERIODS OF UP TG 18 MONTHS; THAT THE COLD
ACCLIMATIZATION SO DEVELOPED 1S UNAFFECTED BY HEAT ACCLIMATIZATION OR BY
THE NATURAL HEAT OF THE SUMMER MONTHS.

6. SienaL CorPs

A. METEOROLOG!CAL SUPPORT TO ARMY RESEARCH AND DEVELOPMENT ACTIVITIES

SigNaL CORPS METEOROLOGICAL PERSONNEL GPERATE OBSERVING NETWORKS
AND COLLECT METEOROLOGICAL DATA [N SUPPORT OF THE ENVIRONMENTAL RESEARCH

25



PROGRAMS OF THE VARIOUS TECHNICAL SERVICES. THESE METEOROLOGICAL DATA
COLLECTION NETWORKS WERE OPERATED DURING FISCAL YEAR 1960 FOR THE QUARTER=-
MASTER CORPS AT NATICK AND MAYNARD, MASSACHUSETTS, PUERTO Rico, AND FoORT
BENNING, GEORGIA. THEY WERE OPERATED FOR THE CHEMICAL CORPS AT FORT GREELY,
ALASkA, Dueway PROVING GROUND, UTAH, YUMA TEST STATION, ARIZONA, ARMY .
CHEMIcAL CENTER, MARYLAND, AND FORT CrLayToN, CANAL ZONE. [N ADDITION, THE

S1GNAL CORPS METEOROLOGI CAL TEAMS ARE OPERATING DATA COLLECTION NETWORKS

IN GREENLAND, AT FORT MoNMOUTH, NEw JERSEY, AND AT FORT HUACHUCA, ARIZONA.

B. METEOROLOGICAL RESEARCH

UNDER ITS ASSIGNMENT OF PRIMARY COGNIZANCE FOR RESEARCH AND DEVEL~
OPMENT IN THE FIELD OF METEOROLOGY {APPENDIX 1), THE SiaNAL CORPS IS CON=-
DUCTING SEVERAL PROGRAMS, THE RESULTS OF WHICH W ILL CONTRIBUTE SIGNIFICANTLY
TO A BETTER UNDERSTANDING OF THE ENVIRONMENT AND TO THE ARMY'S FUTURE CAP~-
ABILITY FOR CONDUCTING ENVIRONMENTAL RESEARCH. THESE PROGRAMS ARE BRIEFLY

DESCRIBED BELOW:

(1) ARCTIC METEOROLOGICAL RESEARCH

AN ACTIVE RESEARCH PROGRAM 1S BEING CONDUCTED tN ARCTIC
METEOROLOGY WITH THE AIM OF IDENTIFYING AND UNDERSTANDING METEOROLOGICAL )
CONDITIONS THAT PERTAIN TO THESE LITTLE~KNOWN AREAS. DUE TO LIMITATIONS
ON FUNDS AND PERSONNEL DURING FISCAL YEAR 1960, THIS PROGRAM WAS CONFINED
LARGELY TO THE GREENLAND AREA. SPECIAL ATTENTION IS BEING GIVEN TO LOW
LEVEL WIND STRUCTURE OVER THE GREENLAND ICECAP AND TO TECHNIQUES FOR LOCA=~
TING AND IDENTIFYING CAMP SITES BY ANALYSIS OF ATMOSPHERIC CONTAMINATION.
UPPER ATMOSPHERIC CONDITIONS ARE ALSO BEING STUDIED FOR THIS AREA.

(2) TROPICAL METEOROLOGICAL RESEARCH

THE FIRST PHASE OF A TROPICAL METEOROLOG!ICAL RESEARCH PROGRAM
WAS INITIATED WHICH, LIKE THAT OF THE ARCTIC RESEARCH PROGRAM, i IS " AIMED
AT IDENTIFYING AND UNDERSTANDING THE METEOROLOGICAL CONDITIONS THAT EXIST
IN RELATIVELY UNKNOWN AREAS OF THE WORLD. THIS PROJECT WILL EMPHASIZE
LOCAL METEOROLOGICAL EFFECTS IN TROPiCAL AREAS, THUS ASSISTING IN THE
ESTABL | SHMENT AND IDENTIFICATION OF DETAILS OF THE ENVIRONMENT FOR DIFFERENT
TYPES OF TROPICAL REGIONS; 1.E., RAINY TROPICS, WET-DRY TROPICS, MONSOON
TROPICS, TROPICAL DéSERTS, AND TROPICAL HIGHLANDS.

(3) UPPER ATMOSPHERE STUDIES

THE StGNAL CORPS, IN COOPERATION WITH THE U.S. Navy, NASA, .
aND THE U.S. AirR FORCE, IMPLEMENTED THE FIRST PHASES OF A METEOROLOGICAL
ROCKET NETWORK DESIGNED TO COLLECT METEOROLOGICAL DATA IN THAT LAYER OF
THE ATMOSPHERE ABOVE NORMAL BALLOON SOUNDINGS (100,000 FEET) AND BELOW
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NORMAL SATELLITE SOUNDINGS. PERIODIC FIRINGS OF METEOROLOGICAL ROCKETS
WERE BEGUN AT THE PaCIFiC MissiLe RanceE, PT. MuGu, CALiFORNIA, FORT GREELY,
ALASKA, FORT CHURCHiLL, CANADA, AND WALLOPS |SLAND, VIRGINIA. ADDITIONAL
FIRINGS WERE INITIATED DURING THE LATTER PART OF THE FISCAL YEAR AT WHITE
SanDS MiIssiLE RANGE, NEw MEXico, AND TonoPAH, NeEvaDA. EVENTUALLY, AS
THIS METEOROLOGICAL ROCKET NETWORK OPERATION iS IMPROVED, I1TS RESULTS WILL
BE USED IN PREPARING A CLIMATOLOGY OF THE HIGH LEVEL ATMOSPHERE BETWEEN
100,000 anp 300,000 FEET. ATMOSPHERIC CONDITIONS AT THESE LEVELS ARE NOT
ONLY AN [MPORTANT ENVIRONMENTAL AREA, PER SE, AS WE ADVANCE INTO THE

SPACE AGE, BUT THEY HAVE AN IMPORTANT BEARING ON THE CONTROLS OF ENVIRON-
MENT AT LOWER LEVELS EXTENDING EVEN TC THE SURFACE OF THE EARTH.

(4) SMALL-SCALE METEOROLOG!ICAL RESEARCH

ACTIVE BASIC RESEARCH PROGRAMS IN SMALL-SCALE (MICRO- AND
MESO-) METEOROLOGY ARE ALSO BEING CONDUCTED. WHILE THESE PROGRAMS ARE
L IMITED LARGELY TO BASIC RESEARCH INTO THE PHYSICAL PROCESSES OF SMALL~
SCALE METEOROLOGY, THE ULTIMATE UNDERSTANDING OF THESE PROCESSEE WILL OPEN
THE WAY TO A MUCH BETTER UNDERSTAND!NG OF THE LOCAL VARIATIONS IN ENVIRON-
MENT WHICH ARE EXPER!IENCED AND TO A MUCH BETVER SYSTEM OF IDENTIFYING AND
CHARACTERIZING THE MORE MINUTE BUT SIGNIFICANT DETAILS OF ENVIRONMENT. THus
THE ENVIRONMENTAL RESEARCH PROGRAM OF THE U.S. ARMY W!LL BE GREATLY FACIL-
ITATED BY RESULTS FROM THE SieNAL CORPS RESEARCH PROGRAMS IN SMALL-SCALE
METEOROLOGY.

Ce | NSTRUMENTAT I ON DEVELOPMENT

MANY ENVIRONMENTAL FACTORS, CREATED OR INFLUENCED BY METEOROLOGICAL
CONDITIONS, CANNOT BE SUCCESSFULLY STUSIED AT THE PRESENT TIME BECAUSE OF
A LACK OF ADEQUATE INSTRUMENTATION TO MEASURE VHE METEOROLOGICAL FACTORS.

IN THE CASE OF SOME METEOROLOGICAL PARAMETERS SUCH AS SOIL TEMPERATURE,

SOIL MOTSTURE, DESERT HUMIDITIES, PARVICULATE MATTER IN THE ATMOSPHERE, ETC.,
PRESENT=DAY METEOROLOGICAL INSTRUMENTATION IS FAR FROM SATISFACTORY FROM

THE STANDPOINT OF ACCURACY AND RELIABILITY. ALSO, AUTOMATION OF EXISTING
METEOROLOGICAL MEASUREMENTS 1S AN URGENT REIQUIREMENT IN ORDER TO FACILITATE
THE COLLECT!ON AND ANALYSIS OF METEOROLOG!CAL DATA FOR ENV!RONMENTAL STUDIES.
ACTIVITIES WERE CONTINUED IN THE DEVELOPMENT OF NEW EQUIPMENT AND IN IMPROVE~
MENT AND AUTOMATION OF EXISTING EQU!PMENT FOR MEASURING OF THOSE METEOROLOG=~
1CAL PARAMETERS USED TO DESCRIBE OR 3TUDY THE ENVIRONMENT.

D. THE ELECTRONIC ENVIRONMENTAL TEST FACILITY

DURING FIScaL YEAR 1960, THt SieNAL CORPS BEGAN | MPLEMENTATION OF
THE INITIAL PHASES OF AN ELECTRONIC ENYVIRONMENTAL TEST FACILITY TO BE
LOCATED IN SOUTHERN ARIZONA. WHILE THIS FACILITY WiLL BE USED PRIMARILY
TO MEASURE AND STUDY THE ELECTRO=~MAGNETIC ENVIRONMENT IN WHICH THE ARMY
OPERATES, THE TERRAIN AND METEOROLOGICAL STUDIES NECESSARY TO SUPPORT THE
STUDIES OF THE ELECTRO~MAGNETIC ENVIRONMENT WILL, AS A BY-PRODUCT, CON=-
TRIBUTE TO THE ARMY'S ENVIRONMENTAL RESEARCH PROGRAM.




7-  TRANSPORTATION CORPS

THAT PART OF THE TRANSPORTATION CORPS PROGRAM CLOSELY RELATED TO
ENVIRONMENTAL RESEARCH 1S CONDUCTED BY THE U.S. ARMY TRANSPORTATION ENVI=
RONMENTAL OPERATIONS GRoup (TREOG) WHOSE MISSION IS TO "PROVIDE TRANS=- .
PORTATION SUPPORT FOR MILITARY ACTIVITIES IN DIFFICULT ENVIRONMENTS, AND
TO CONDUCT OPERATIONS LEADING TO IMPROVEMENT OF DIFFICULT ENVIRONMENT
CAPABILITIES." ACCOMPLISHMENTS IN THE NATURAL DIFFICULT ENVIRONMENTS ARE

AS FOLLOWS:

A 5-YEAR ENVIRONMENTAL PROGRAM HAS BEEN DIRECTED To TREOG BY THE
CHIEF OF TRANSPORTATION GIVING TREOG A WORLD-WIDE SCOPE OF INVESTIGATION
AND DEVELOPMENT OF TRANSPORTAT/ON METHODS AND SYSTEMS IN DIFFICULT ENVI~
RONMENTS. THIS 1S A CONTINUATION OF PAST PROJECTS.

A. ARCTIC OPERAT! ONS

ProJECT LEAD DOG 59 (Fies. 6 ano 7), 4 1940 NAUTICAL MILE, T2-DAY
SUSTAINED TRACTOR~SLED TRAIN EXPLORATION OF NORTHERN GREENLAND, WAS
ACCOMPL | SHED WITHOUT MISHAP. THE MISSION OF THIS EXPLORATION WAS TO MARK
A TRAIL OVER THE 1cE FrRoM CAMP TuTo TO NYEBOE LAND AND PEARY LAND, AND TO
LOCATE DESCENT ROUTES FROM THE ICECAP TO THE ICE-FREE LAND AREAS AT THE )
EXTREME POINTS. A DESCENT WAS LOCATED INTO NYEBOE LAND, BUT PEARY LAND
WAS A DIFFERENT STORY. THE LACK OF SNOW ON THE I1CECAP ADJACENT TO PEARY
LAND PREVENTED THE FILLING OF LOCAL CREVASSE SYSTEMS AND THE SWING WAS
FORCED TO TURN BACK. HAD IT BEEN POSSIBLE TO ANTICIPATE THIS SITUATION, A
LARGER QUANTITY OF EXPLOSIVES WOULD HAVE BEEN CARRIED ON THE EXPEDITION TO
LOOSEN FILL MATERIAL. Five ArRMY R&D AcencieEs AccompanNiED THE LEAD DOG
SWING TO COLLECT SCIENTIFIC DATA: QMR&E, SienaL MeT, TRECOM, SIPRE, anD

HUMRO.

ProJeEcT FLYING FROG waAS AN AVIATION EXERCISE WITH THE MISSION OF
STUDYING SEA ICE IN THE VICINITY OoF NYEBOE LAND. THE AIRCRAFT, ONE LZ20,
oNE UTA AND oNE H1Q, FURNISHED RECONNA!ISSANCE SUPPORT FOR LEAD DOG (Fig. 8)
AS WELL AS FLYING AN AIR EVACUATION MISSION TO WARD HunT Istanp, N. W. T.,

IN ADDITION TO THE ASSIGNED MISS]ION.

THE OvzRLAND TRAIN (Fi1G. 7) WAS OPERATED ON A SUSTAINED BASIS FOR
THE FIRST TIME. THE TRAIN OPERATED BETWEEN CAMP TuTo, CAmMP CENTURY, AND
SiTeE |1, TRAVELING A TOTAL DIJSTANCE OF 2460 MILES AND HAULING 355 TONS OF

CARGO.

THe 10-TON OFF~ROAD TRAILER WAS ALSO TESTED AND PROVED TO HAVE A R
GREAT ADVANTAGE OVER THE STANDARD 10-TON SLED BEING USED IN GREENLAND. )
THE BIG ADVANTAGE OF THE TRAILER WAS THAT |IT REQUIRES ONLY ONE~FIFTH THE
DRAWBAR EFFORT REQUIRED BY A SLED CARRYING A COMPARABLE LOAD.
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FiGurRe 6. THE OLb AND THE New. 10 ton OTACO sLEDS AND 10 TON OFF~ROAD LARGE=-
WHEELED TRAILERS UTILIZED IN THE SAME TRACTOR SWING DURING LEAD DOG 59 opPera-
TIONS ON THE GREENLAND |CECAP.

FiGure 7. THE OVERLAND TRAIN ON THE GREENLAND ICECAP. THE OVERLAND TRAIN
POINTS ITS NOSE TOWARD CAMP CENTURY DURING ITS 2460 MILE TEST OPERATION IN
GREENLAND 1N 1959.
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Ficure 8. PREFLIGHT PREPARATIONS. THE GREENLAND lceEcaP TREOG AviATORS
AND CREWMEN PREHEAT AN H1Q HELICOPTER PRIOR TO A RECONNAISSANCE FLIGHT FOR

oPeERATION LEAD DOG 1959.

TREOG Task ELEMENT, ANTARCTICA, CONSISTING OF AVIATION AND NAVIGATION
PERSONNEL, SPENT UP TO 3 MONTHS IN ANTARCTICA COMPARING OPERATING OIFFER-
ENCES BETWEEN THOSE PRACTICED BY TREOG AaND THE NAvY. A REPORT ON THIS
ACTIVITY 'S FORTHCOMING.

1960 1s ANTICIPATED TO BE TREOG'S LAST BIG YEAR IN GREENLAND. EMPHASIS
WILL BE PLACED ON TROPICAL, DESERT, ARCTIC, AND SUBARCTIC ENVIRONMENTS IN

THE FUTURE.

B. SUBARCTIC OPERATIONS .

A PRELIMINARY INVESTIGATION INTO THE MUSKEG ENVIRONMENT WAS MADE
IN CENTRAL ALBERTA, CANADA, THROUGH THE COOPERATION OF THE CANADIAN Oit
| NDUSTRY. MOVEMENT OF HEAVY CARGO THROUGH MUSKEG REGIONS PRESENTS ONE
OF THE MORE DIFFICULT MOBILITY PROBLEMS AND 1S BEING PROGRAMMED AS A MAJOR

AREA OF TREOG sTubDY.
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TREOG SUPPORTED ARMY MANEUVERS IN ALASKA WITH OFF-ROAD TRAILERS AND
TRAILER TECHNICAL REPRESENTATIVES. ALSO, AN OBSERVER VIEWED TRANSPORT
PROBLEMS THAT OCCURRED DURING ONE PHASE OF THE MANEUVER.

Cc. DESERT OPERATIONS

TREOG Task ELeMENT, DESERT (FiG. 9), OPERATING AT CAMP [RWIN,
CALIFORNIA, WAS INDOCTRINATED IN DESERT TRANSPORT PROCEDURES, MAINTENANCE,
AND SURVIVAL. FOLLOWING THIS PHASE OF ORIENTATION, THE ELEMENT COMPARED
DESERT AND CONVENTIONAL TIRES IN CROSS-COUNTRY MOBILITY, AND DAY=-NIGHT
OFF ~-ROAD MOTOR MOVEMENTS UTILIZING THE INFRA-RED BINOCULARS AND THE POS!~-
TION AND DIRECTION COMPUTER SupPLiED BY ERDL.

Ficure 9. TrRuck Convoy oON SofFT SanD. As A PART OF THE USA TREOG OPERATION
DeserRT TraINING || THE TREOG Task ELEMENT CONDUCTED TRAINING IN DESERT DRIVING.
THE TREOG CoNVOY SHOWN ABOVE IS TRAVELING THROUGH A SOF T SAND AREA IN THE
MoJAVE DESERT AT CAMP {RwiN, CALIFORNIA. THE LEAD TRUCK COMPACTS THE SURFACE
WITH ITS TIRES AND THE REMAINING TRUCKS FOLLOW IN ITS TRACKS.
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29. Rock, C.G., JR., SPRING AND EARLY SUMMER CLIMATE, LAKE. PETERS,
ALASKA, 2ND ANNuAL PLANNING CONFERENCE, CAMBRIDGE, MASS., Oct 1959

30. Rosison, W.C., THE SAVANNAS OF VIRGINI A, ASSOCIATION OF AMERICAN
GEOGRAPHERS, DALLAS, TEXAS, APR 1960

31. SNELL, J.B., PRELIMINARY INVESTIGATIONS OF A MeTHOD TO PREDICT
LINE-OF=SIGHT CAPABILITIES, AM. ASsN. ADV. OF SCIENCE, CHicAGO, ILL.,

Bec 1959

32. THomPsOoN, W.F., DETERMINATION OF THE SPATI AL RELATIONSHIPS OF
LoCALLY DOMINANT TOPOGRAPHIC FEATURES, AM. ASSN. ADv. OF SCIENCE, CHICAGO,

fre., DeEc 1959

33. Woop, W.F., PREDICTION IN TERRAIN ANALYSIS, AM. Assn. Abv. OF
Science, CHicaco, lti., Dec 1959

Su- “eme=y QUALITATIVE CONSIDERATION IN QUANTITATIVE PuysicaL GEoG=-
RAPHY. SYMPOSIUM GEOGRAPHY DIVISION OF EARTH SCIENCE, NATIONAL RESEARCH
CounciL, CHicAGo, lLL., May 1959




ApPPENDI X 1

DEPARTMENT OF THE ARMY
GENERAL STAFF, UNITED STATES ARMY
WasHinGgTon 25, D.C.

CSGLD/F1 28507 10 June 1949

MEMORANDUM FOR: CHIEF OF ORDNANCE
CHIEF OF ENGINEERS
CHIEF OF TRANSPORTATION
CHIEF, CHEMICAL CORPS
CHIEF SIGNAL OFFICER
THE QUARTERMASTER GENERAL
THE SURGEON. GENERAL
CHIEF, ARMY SECURITY AGENCY
CHIEF, ARMY FIELD FORCES

SUBJECT: AssiGNMENT OF RESEARCH AND DeEvELOPMENT COGNIZANCE IN THE FIELDS
oF CRYOLOGICAL PHENOMENA, METEOROLOGY, AND ENVIRONMENTAL RESEARCH

1. REFERENCES:

A. MEMORANDUM, THIS OFFICE, SUBJECT: "DEFINITION OF PRIMARY
COGNIZANCE AS APPLIED TO RESEARCH AND DEVELOPMENT ACTIVITIES," DATED 24
NovEMBER 1948.

B. RDB 165/2.1 (wiTH ATTACHMENTS) WHEREIN THE RDB ASS1GNED
PRIMARY RESPONSIBILITY FOR RESEARCH AND DEVELOPMENT §N THE FIELD OF SNOW,
ICE AND PERMAFROST ON AND BENEATH THE LAND SURFACE (EXCEPT THE 'LITTORAL)
To THE DEPARTMENT OF THE ARMY.

c. RDB 133/2, "STATEMENT OF PoLiICY AND ALLOCATION OF RESPON-
SIBILITY FOR RESEARCH AND DEVELOPMENT PROGRAMS," AS SUPPLEMENTED BY

RDB 133/3 AnD RDB’ 133/&

2. A. PRIMARY COGN!ZANCE FOR RESEARCH AND DEVELOPMENT IN THE FIELD
OF CRYOLOGICAL PHENOMENA PERTAINING TO SNOW, ICE AND PERMAFROST ON AND BE=-
NEATH THE EARTH'S SURFACE 1S ASSIGNED TO THE CHIEF OF ENGINEERS. THIS
ASS1GNMENT INCLUDES RESPONSIBLITY WiTHIN THE NATIONAL MILITARY ESTABLISH=
MENT FOR RESEARCH AND DEVELOPMENT PERTAINING TO CRYOLOGICAL PHENOMENA
ON AND BENEATH THE LAND SURFACE (EXCEPTTHE LITTORAL) AS ASSIGNED TO THE
DEPARTMENT OF 'THE 'ARMY BY THE REscarRCH AND DEVELOPMENT BOARD IN REFERENCE
1 B ABOVE.
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CSGLD/F1 28507
SUBJECT: AssiGNMENT OF ReseArRCH AND DEVELOFPMENT COGNIZANCE IN THE FiELDS

oF CRYOLOGICAL PHENOMENA, METEOROLOGY, AND ENVIRONMENTAL RESEARCH

B. IN ADDITION TO THE RESPONSIBILITIES OUTLINED IN REFERENCE .

1 A ABOVE, THE ADDITIONAL RESPONSIBILITIES OF THE DEPARTMENT OF THE ARMY AS

SET FORTH IN PARAGRAPH 5 OF REFERENCE 1 C ABOVE ARE DELEGATED TO THE CHIEF

oF ENGINEERS. THE CHIEF OF ENG!NEERS WILL INSURE THAT ALL QUESTIONS OF IN=-

DIVIDUAL DEPARTMENTAL RESPONSIBLITY ARE EITHER SETTLED BY MUTUAL AGREEMENT,

OR IN THE EVENT OF DISAGREEMENT, ARE SUBMITTED TO THE DEPUTY DIRECTOR FOR

ResearcH AND DEVELOPMENT FOR DECISION. DISAGREEMENTS TO SUCH DECISIONS

WILL BE REFERRED BY THE PROPOSING DEPARTMENT TO THE RESEARCH AND DEVELOP-

MENT BOARD FOR RESOLUT!ON.

C. THE CHIEF OF ENGINEERS 1S CHARGED W!TH KEEPING THE DEPART-
MENTS OF NAVY AND AIR FORCE FULLY ADVISED OF THE CURRENT STATUS AND PRO-
GRESS IN THIS FIELD AND WILL MAINTAIN DIRECT LIAISON FOR THAT PURPOSE.

3. A PRIMARY COGNIZANCE FOR RESEARCH AND DEVELOPMENT WITHIN THE
RESPONSIBILITIES OF THE DEPARTMENT OF THE ARMY IN THE FIELD OF METEOROLOGY
1S ASSIGNED TOo THE CHIEF SIGNAL OFFICER. METEOROLOGY 1S DEFINED AS THE
SCIENCE OR THAT BRANCH OF PHYSICS WHICH TREATS OF THE PHYSICAL, CHEMICAL, M
AND ELECTRICAL PARAMETERS OF THE ENTIRE GASEOUS ENVELOPE OF THE EARTH,
SUCH AS COMPOSITION, WIND, PRESSURE, TEMPERATURE, HUMIDITY, AND THE VARIOUS
PHENOMENA ASSOCIATED THEREWITH, INCLUDING ALL THEORETICAL, SYNOPTIC AND N
INSTRUMENTAL ASPECTS OF THE SAME. THIS ASSIGNMENT DOES NOT INCLUDE THE
APPL!CATION OF METEOROLOGI!ICAL DATA TO NON-METEOROLOGICAL TECHNIQUES, SUCH
AS SOUND=~RANGING, ELECTRO~MAGNET!C WAVE PROPAGATION, AND SPECIALIZED EN=~-
VIRONMENTAL STUDIES EXCEPT WHEN SUCH TECHNIQUES ARE USED AS METEOROLOGI CAL

TOOLS.

B- NO ASSIGNMENT OF RESEARCH AND DEVELOPMENT RESPONSIBILITY
FOR THE SUBJECT FIELD HAS BEEN MADE BY THE RESEARCH AND DEVELOPMENT BOARD.

b, A. PRIMARY COGNIZANGCE FOR RESEARCH AND DEVELOPMENT WITHIN THE
RESPONSIBILITIES OF THE DEPARTMENT OF THE ARMY IN THE FIELD OF APPLIED
ENVIRONMENTAL RESEARCH 1S ASSIGNED TO THE QUARTERMASTER GENERAL. APPLIED
ENVIRONMENTAL RESEARCH 1S DEFINED AS THE COLLAT!ION OF STATISTICAL, METEOR~
OLOGICAL, CLIMATIC, AND GEOGRAPH!CAL DATA AS ACCUMULATED BY THE RESPONSIBLE
AGENCIES, THE INTERPRETATION OF THESE DATA, AND THE PRESENTATION OF THE
EVALUATED INFORMATION IN SUITABLE FORM FOR AFPLICATIGON BY APPROPRIATE
AGENCIES TO LOGISTICS PROBLEMS OF EQUIPMENT, PERSONNEL AND OPERATIONAL
FUNCTIONS. THIS ASSIGNMENT EXCLUDES THE FIELD OF SNOW, |CE AND PERMAFROST .
AS COVERED BY PARAGRAPH 2 A ABOVE.

B. NO ASSIGNMENT OF RESEARCH AND DEVELOPMENT RESPONSIBILITY FOR R
THE SUBJECT .FIELD HAS BEEN MADE BY THE ReSEARCH AND DEVELOPMENT BOARD.
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CSGLD/F1 28507
SUBJECT: AssIGNMENT OF RESEARCH AND DEVELOPMENT COGNIZANCE IN THE FieELDS
of CRYOLCGICAL PHENOMENA, METEOROLOGY, AND ENVIRONMENTAL RESEARCH

5. THE WaR DEPARTMENT ReESEARCH AND DEVELOPMENT PROGRAM FOR F1SCAL
YEAR 1959, THE DEPARTMENT OF THE ARMY RESEARCH AND DEVELOPMENT PROGRAM
FOrR FiscaL YEAR 1950, AND THE DEPARTMENT OF THE ARMY RESEARCH AND
DeEvVELOPMENT PLAN FOR FiscAL YEAR 1951 ARE AMENDED ACCORDINGLY.

BY ORDER OF THE UNDER SECRETARY OF THE ARMY:

C. G. HELMICK

MAJOR GENERAL, GSC

Deputy DIRECTOR FOR
ResSeARCH anND DEVELOPMENT

LogisTics Division
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APPENDIX 2

FILE NO. SUBJECT: TRANSFER OF SIX ARMY~WIDE
G4 /F2 41949 ENVIRONMENTAL RESEARCH PROJECTS .
To THE QUARTERMASTER GENERAL
TO THE QUARTERMASTER GENERAL FROM G4  DATE 30 JUN 1952 COMMENT NO. 1
ATTN: MiLITARY PLANNING Division Dr. PauL A. SipPLE/53665/kJiw

RESEARCH AND DEVELOPMENT BRANCH

1. AN EVALUATION OF THE ENVIRONMENTAL RESEARCH PROGRAMS OF THE ARMY
REVEALS THAT SEVERAL REQUIREMENTS EXIST WITHIN FIELDS OF COGNIZANCE ASS|GNED
TO YOU WHICH ARE NOT CURRENTLY INCLUDED IN ANY PROGRAM. THEY ARE:

A. RESEARCH ON TECHNIQUES OF APPLICATION OF ENVIRONMENTAL KNOWLEDGE
TO ARMY-WIDE MILITARY PROBLEMS.

B. SUPPORT OF ENVIRONMENTAL AND GEOGRAPHIC RESEARCH ON GEOGRAPHIC
EXPEDITIONS AND OTHER FIELD PROJECTS NOT SPECIFICALLY ORGANIZED BY AGENCIES
ofF D/A. THE INTERESTS OF ALL D/A AGENCIES ARE INCLUDED IN THIS PROJECT.
THIS FINANCIAL SUPPORT DOES NOT CONFLICT WITH EXISTING POLICIES FOR EXPEDI -
TION SUPPORT BUT 1S SUPPLEMENTARY TO THEM.

c. ESTABLISHMENT OF RAPID SYSTEM FOR THE ANALYSIS OF PERFORMANCE
OF ARMY EQUIPMENT UNDER ALL ENVIRONMENTAL CONDITIONS FOLLOWING THE PRINCIPLES
OF RECOMMENDED IN ORO-R-4, paTED 12 JuLy 1950, (ProJecT ENVANAL) .

pD. DEVELOPMENT OF A SYSTEM WHEREBY MILITARY AREAS CAN BE ANALYZED
IN TERMS OF ENVIRONMENTAL STRESSES, AND RESULTS ORGANIZED IN A FORM ADAPTABLE
TO MACHINE TABULATION. THIS WiLL BE THE BASIC INFORMATION AGAINST WHICH THE
PERFORMANCE OF ARMY EQU!IPMENT WILL BE EVALUATED BY THE RAPID SYSTEM IN C
ABOVE, PERMITTING A REGIONAL EVALUATION OF THE CAPABILITIES OF'MILITARY‘
EQUI PMENT IN THE FORM OF LOGISTICS AND OPERATIONS ALMANACS.

E. PREPARE RECOMMENDED D/A POLICIES ESTABLISHING DESIGN CRITERIA
FOR PERFORMANCE OF ARMY EQUIPMENT AND MATERIAL UNDER ADVERSE CONDITIONS OF
ENVIRONMENT SIMILAR TO SR 705-70-5.

. RESEARCH ON RADICAL METHODS OF IMPROVEMENT IN PROTECTION OF
PERSONNEL FROM ENVIRONMENTAL STRESSES. THIS PROJECT 1S INTENDED TO SUPPORT
NEW SCIENTIFIC CONCEPTS WHICH |F SUCCESSFUL, MAY BE IMPORTANT, BUT PRACTI~
CABILITY OF APPLICATION CANNOT BE ASSURED FROM PRESENT KNOWLEDGE OF THE N

SUBJECT.

2. THE RESPONSIBELITY FOR CONDUCTING RESEARCH ON THESE PROBLEMS 1S
HEREBY ASSIGNED TO THE QUARTERMASTER GENERAL.

3. Funbs IN THE AMOUNT OF $M79,000 HAVE BEEN INCLUDED IN THE FY 1953
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Gi/F2
SUBJECT: TRANSFER OF SiX ARMY-WIDE ENVIRONMENTAL RESEARCH PROJECTS
TO THE QUARTERMASTER GENERAL

ARMY-WIDE RESEARCH BUDGET TO COVER THESE PROJECTS. A SIMILAR AMOUNT 1S
INCLUDED IN THE FY 195M ARMY-WiDE RESEARCH BUDGET FOR CONTINUANCE OF
THESE PROJECTS. SUBSEQUENT FUNDING ACTIONS ON BUDGETS BEYOND FY 195&,
ARE THE RESPONSIBILITY OF YOUR OFFICE. UPON AVAILABILITY, FUNDS REFERRED
TO WILL BE TRANSFERRED TO THE QUARTERMASTER GENERAL. THE ASSIGNMENT OF
TECHNICAL OBJECTIVES AND DIVISION FUNDS IS AS FOLLOWS:

PROJECT NO. TiTLE . TECHNICAL BUDGET FUNDED 1IN
OBJECTIVE PROJECT FY 1953
*a. OX8305001Z RESEARCH ‘ON.APPL1CATIONS. 10-16 1520 $50,000

OF ENVIRONMENTAL TECHNIQUES

8. 0X8303002Z SupPORT OF ENVIRONMENTAL 10-16 1520 $100,000
AND GEOGRAPHIC RESEARCH ON
GEOGRAPHIC EXPEDITIONS AND
OTHER FI1ELD PROJECTS NOT
SPECIFICALLY ORGANIZED BY
AGencies oF D/A.

c. OX8305002Z ESTABLISHMENT OF MACHINE 10-16 1520  $150,000
TABULATION SYSTEM OF
RecorpinG EqQuiPMENT
PERFORMANCE UNDER SPECIFIC
CoNDITIONS OF THE ENVIRON-
MENT (ENVANAL)

p. 0X8303001Z DeveLoPMENT oF TEcHNIQUES 10-16 1520 $100,000
AND ESTABL!SHMENT OF
GzosrAPHIC BASE FOR "LOGISTICS
AND OPERATIONS ALMANACS."

E. OX8301001Z ReSEARCH FOR ESTABLISHMENT 10-16 1520 $29,000
OF ARMY-WIDZ ENVIRONMENT AL
DESIGN CRITERIA STANDARDS

F. OX8301005Z REeSZARCH ON AND DEVELORMENT 10-16 1520 $50,000
OF RADICAL [MPROVEMENTS !N
ENVIRONMENTAL PROTECTION OF
PersoNNEL

*THIS 1S A CONTINUATION OF FY 1952 PROJECT PREVIOUSLY TRANSFERRED TO YOUR OFFICE.



Gl /F2
SUBJECT: TRANSFER OF S1X ARMY-WIDE ENVIRONMENTAL RESEARCH PROJECTS
To THE QUARTERMASTER GENERAL

4., Due TO THE ARMY-WIDE INTEREST IN THESE PROJECTS, MONITORSHIP WILL
BE MAINTAINED BY GENERAL STAFF. THE PRIMARY CONTACT FOR GENRAL STAFF 1S
Dr. Paur A. SiPLE, OACor8, G-4, RESEARCH AND DEVELOPMENT DivISION, RESEARCH
BRANCH, (CHAIRMAN, DEPARTMENT OF THE ARMY CoMMITTEE ON ENVIRONMENTAL FACTORS
AND CONTROL). COORDINATION WITH INTERESTED AGENCIES WiLL BE MAINTAINED BY
THE PROJECT OFFICER, OQMG.

5. DBACKGROUND DATA PERTAINING TO THESE PROJECTS 1S LOCATED IN DR.
SIPLE'S OFFICE, Room 3B-480, THE PENTAGON, AND ARE AVAILABLE TO YOUR
PERSONNEL FOR INSPECTION AND TRANSFER, IF DESIRED.

6. IT IS REQUESTED THAT STEPS BE TAKEN AT THIS TIME TO INITIATE
FORMAL PROJECTS FOR INCLUSION IN YOUR RESEARCH AND DEVELOPMENT PROGRAM.

/s/ MICHAEL BUCKLEY, JR.
CoLoNEL, GS
AssT. DEP. ACOFS, G-4, FoR
REseArRCH & DEVELOPMENT
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