






























































g

TABLE 1. - TECHNICAL PROGRESS CHART
RESEARCH, THROUGH DEVELOPMENT TO USE

PHASE DESCRIPTION PART AND
DESCRIPTION
1 SCIENTIFIC PRINCIPLE, INVENTIGN OR
DISCOVERY OF A NEW PHENOMENON A PURE RESEARGCH
WITHOUT INDUSTRIAL
2 PRELIMINARY MEASUREMENT AND ANALYSIS MOTIVE
3 BASIC RESEARGH NECESSARY TO GET AN
UNDERSTANDING GF THE PHENOMENON B APPLIED RESEARCH
WHERE SCIENTIFIC
1 a CONSTRUGTION OF FIRST WORKAELE MOCDEL STAFF TRAINED IN A
THIS IS THE AREA WHERE ] 3 .
0 WITH APPLICATION IN MIND ARZ REQUIRED
CLOSE ATTENTION 8Y E o
FPOLICY MANAGEMENT 5
5 DEVELOPMENT OF PROTOTYPE FOR DEMONSTRATION
FIRST APPEARS -
8 6 DEMONSTRATION AND EVALUATION TO ASSESS C DEVELOPMENT BY
= VALUE FOR PRODUGTION ENGINEERS WITH
_..E,_E.__ PRODUCTION IN
j 7 ENGINEERING DESIGN OF PRODUCTION MODELS MIND
E .
L 8 TOOLING AND MANUFACTURE
E D MANUFAGCTURE,
5 o INSPECTION, QUALITY CONTROL, AND TESTING MARKETING
& AND USE
5
- 10 MARKETING AND ACCEPTANCE BY THE PUBLIC
BUYER

tFicure D)


















STRENGTHEN THE SOUTHWEST MONSOON. THESE 'PULSES?' HAVE BEEN EXPLAINED AS
LOW PRESSURE SYSTEMS CARRYING MARITIME AIR WHICH EASILY BECOMES UNSTABLE
AND GENERATES THUNDERSTORMS AND RAINFALL OVER PENINSULAR INDIA,

THE RELATIONSHIP BETWEEN THE PULSATION OF MONSOON CURRENT AND RAINFALL
HAS ALSO BEEN NOTED BY RAMAKRISHNA AND RAO (1958), ACCORDING TO THESE AUTHORS,
THE RAINFALL SOUTH OF 20°N. LATITUDE OVER PENINSULAR INDIA IS PRACTICALLY
NON_DEPRESSIONAL. THEY HAVE EXPLAINED, HOWEVER, THAT THE INCREASE OF THE
WINDS AND SUBSEQUENT RAINS FROM THE SOUTHWEST MONSOON IS DUE TO THE SUPER-—
IMPOSITION OF SPELLS OF FRESH 'PULSES!' IN THE MONSOON CURRENT., TREWARTHA
(1961) HAS DESCRIBED THESE PULSES OF THE MONSOON CURRENT AS ABOVE SURFACE
SURGES OR 'SPEED CONVERGENCES' WHICH HE THINKS GENERATE A LARGE PART OF
THE SUMMER RAINFALL FROM THE SOUTHWEST MONSOON OVER THE PENINSULA,

ANOTHER SIGNIFICANT STUDY OF THE RAINFALL CONNECTED WITH THE SURGES IN
THE SOUTHWEST MONSOON HAS BEEN DONE BY GEORGE (1956), HE HAS POINTED OUT
THAT WHEN THERE ARE FRESH SURGES IN THE SOUTHWEST MONSOON, THE BOUNDARY
BETWEEN THE FRESH AND THE EXISTING CURRENTS BECOMES A REGION OF DISCON —
TINUITY OF (1) WIND VELOCITY, AND OF (I1) AIR DENSITY., UNDER THIS SYNOPTIC CON-
DITION, WAVES ARE GENERATED WHICH ARE TRANSEORMED INTO VORTEX MOTION, THESE
ARE SMALL SIZED OFFSHORE VORTICES (30~100 MILES IN HORIZONTAL EXTENT) WITHOUT
FRONTS, WHICH OCCASJIONALLY PRODUCE HEAVY RAINFALL ALONG THE WESTERN COAST,
EVEN AT SOME DISTANCE FROM THE GHATS,

IN RECENT STUDY, JOSEPH AND RAMAN (1966) HAVE CLAIMED THE EXISTENCE OF A
LOW-LEVEL WESTERLY JET STREAM OVER PENINSULAR INDIA DURING JULY,., THIS LOW-
LEVEL JET, EMBEDDED IN THE SOUTHWEST MONSOON, HAS ITS CORE AT ABOUT 1,5 KM,
ABOVE SEA LEVEL AND REACHES SPEEDS OF 40 TO 60 KNOTS, ALTHOUGH THEIR INVESTI!.-
GATION IS NOT YET COMPLETE, THE AUTHORS EXPECT TO FIND A CLOSE RELATIONSHIP
BETWEEN THIS WESTERLY JET AND THE DISTRIBUTION OF RAINFALL OVER THE PENIN-
SULA.

SO FAR NO STUDY HAS BEEN MADE OF THE POSSIBLE RELATIONSHIP BETWEEN UPPER
ATMOSPHERIC PERTURBATIONS AND THE RAINFALL FROM THE SOUTHWEST MONSOON,
GEORGE (1956) HAS MADE A FEW PASSING COMMENTS ON THE UPPER LEVEL PERTURBA-
TIONS IN THE SOUTHWEST MONSOON, IT 1S JUST POSSIBLE THAT THESE HIGH~LEVEL
PERTURBATIONS PLAY A SIGNIFICANT ROLE IN DETERMINING THE RAINFALL FROM THE
SOUTHWEST MONSOON,

CONCLUSIONS

RECENT INVESTIGATIONS HAVE DEMONSTRATED THAT A SUBSTANTIAL PORTION OF
SUMMER RAINFALL IN INDIA 1S NOT RELATED TO SURFACE DEPRESSIONS, THERMAL CON-
VECTIONS OR OROGRAPHIC BARRIERS AS HAS LONG BEEN THOUGHT,

A SIGNIFICANT CAUSE OF RAINFALL 1S THE CONVERGENCE ALONG THE ITC ZONE

WHICH SPANS THE COUNTRY BETWEEN 20° TO 300N. LATITUDES DURING THE SUMMER
SEASON, THE 1TC ZONE ALSO DETERMINES THE PASSAGE OF A LARGE NUMBER OF
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ATMOSPHERE VYOLUME €&, 1968

WORLD METEOROLOGICAL ORGANIZATION
COMMISSION FOR AGRICULTURAL METEORCOLOGY - SESSION IV

HELD IN MANILA - 14-29 NOVEMBER, 1967

GEO. W. ROEERTSON1'2

TOUR TRUE PURFOSE 1S TO INTERPRET THE WEATHER, PAST, PRESENT OR FUTURE ,
IN TERMS OF REAL SIGNIFICANMCE TO FOOD PRODUCTION, MOST OF ALL WE MWUST DO
SOMETHING USEFUL . AS LONG AS WORLD POPULATION CONTINUES TO EXPAND AT ITS
PRESEMNT ALARMING RATE, THE MAIN REASON FOR QUR EXISTENCE 1S TO HELP TO KEEP
PEOPLE ALIVE AND STOP THEM DYING OF STARVATION,
THESE WORDS, TAKEN FROM PRESIDENT L.P. SMITH'S PRESIDENTIAL ADDRESS AT THE
oPENING oF C Ac M—IV BECAME THE THEME OF THE SESSION AND SERVED AS A GUIDE~
LINE T'HROUGHOUT THE DISCUSSIONS WHICH FOLLOWED DURING THE NEXT TwWO WEEKS.

THE PHILIPPINE WEATHER BUREAU, ACTING FOR THE REPUSBLIC OF THE PHILIPPINES,
was THE HosT ForR C Ac M-IV, MEETINGS WERE HELD IN THE BEAUTIFUL NEW SO -
GIAL SECURITY SYSTEM BUILDING, PART OF A NEW GOVERNMENT COMPLEX (N QUESON

CITY, A SUBURB OF MANILA.

THE CCMMISSION FCR AGRICULTURAL METEOROLOGY 15 QONE OF
EIGHT TECHNICAL COMMISSIONS CF THE WORLD METEORQOLOGICAL ORGANIZATION, A
SPECIALIZED AGENCY OF THE UNITED NATIONS. MEMBERS OF THE COMMISSICON
CONSIST OF CFFICIAL DELEGATES FROM NATIONAL WEATHER SERVICES AND INVITED
ADVISERS AND SCIENTIFIC EXPERTS, ALTHOUGH THE UNITED NATIONS HAS 123
MEMBERS, ONLY 28 NATICNS WERE REPRESENTED AT THIS COMMISSION MEETING, HELD
FOR THE FIRST TIME IN AN ASIATIC COUNTRY. SOME 65 DELEGATES, ADVISERS AND
EXPERTS WERE PRESENT AT THE MEETING. O3SERVERS REPRIZSENTING EIGHT INTER —
NATIONAL SCIENTIFIC ORGANIZATIONS ALSQ ATTENDED.

THE COMMISSION MEETING IS A WORK PLANNING SESSION RATHER THAN A SCIENTI-—
FI1C CONFERENCE, !T MEETS ONCE EVERY FCUR OR FIVE YEARS, 1TS5 MAIN FUNCTION
15, NOT ONLY TO UPDATE THE METECROLOGICAL SERVICES OF MEMBER NATIONS AS TO
LLATEST ADVANCES AND DEVELOPMENTS IN AGRICULTURAL METEQROQLOGY, BUT TO DIS—
CUSS PRDBLEM AREAS, PROGRAMS, STANDARDIZATION AND NEW SCIENTIFIC ACHIEVE -~
MENTS AND TO ENCOURAGE THE ADVANCEMENT OF THE SCIENCE OF AGRICULTWURAL
METEOQOROLOGY IN GENERAL, A GREAT DEAL OF THIS IS ACCOMPLISHED BY MEANS

1. DELEGATES FROM CANADA

2. AGROMETECROLOGY SECTION, PLANT RESEARCH INSTITUTE, RESEARCH BRANCH,
CANADA DEPARTMENT OF AGRICULTURE, OTTAWA 3,
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AND DISCUSSIONS WHICH AROSE QUT OF THESE SEMINARS AND SYMPOSIUM WERE FOR-
MULATED INTO AGENDA ITEMS FOR DISCUSSION AT THIS FOURTH SESSION OF C Ac M.
IT WAS STRONGLY RECOMMENDED THAT SIMILAR INTER-AGENCY MEETINGS BE HELD
IN THE FUTUWURE AND !T WAS NOTED THAT PI-ANS WERE ALREADY UNDERWAY BY UNESCOQ
TO CONVENE A CONFERENCE ON THE RESOURCES OF THE BIOSPHERE IN PARIS 1IN
SEPTEMEBER, 1968,

ARISING FROM THE WORKING GROUPST REPORTS AND THE DISCUSSIOCHNS AT INTER-
AGENCY SEMINARS AND SYMPOSIUM, WERE SEVERAL PROELEMS WHICH WERE BROUGHT
UP FOR FURTHER DISCUSSION AND ACTION DURING THE COMMISSION MEETING, MANY
OF THESE WERE CONSIDERED SUFFICIENTLY SERIOUS TO WARRANT FURTHER STUDY
PRIOR TCO THE NEXT SESSION WHICH WOULD MEET FOUR OR FIVE YEARS HENCE. WORK-
ING GROUPS WERE ESTABLISHED TO CONSIDER THESE ITEMS AS FOLLOWS,

]. AN ADVISORY GROUP TO ASSIST THE PRESIDENT OF THE COMMISSION, AS RE-—
QUIRED, IN TAKING ACTIOMN ON URGENT MATTERS WHICH CANNOT BE HANDLED BY ONE
OF THE REGULAR WORKING GROUPS WHO WORK BY CORRESPONDENCE, THIS WORKING
GROUP WOULD MAINTAIN CONTINUOUS REVIEW OF DEVELOPMENTS IN THE WORLD WEA-
THER WATCH (WMO, 1966), WITH THE VIEW TO ENSURING THAT MAXIMUM BENEFITS ARE
DERIVED BY AGRICULTURAL METEOROCLOGY, IT WOULD ALSO RECOMMEND AMENDMENTS
TO THE GUIDE TO AGRICULTURAL METEQROLOGICAL PRACTICES (WMO, 1963}y, AND THE RE-
LEVANT SECTIONS OF THE WMO TECHNICAL REGULATIONS,

2. A NEW WORKING GROUP WAS SUGGESTED TQ CONTINUE THE WORK STARTED BY PROF,
As,ls PASCALE, ARGENTINA, ON THE METEOROLOGICAL FACTORS AFFZCTING THE WORLD-
WIDE ADAPTATICON AND PRODUCTION OF LUCERNE, PROF, PASCALE HAD SUBMITTED A
PARTIAL REPORT ON LUCERNE PRODUCTION IN LATIN AMERICA. 1T 1S FELT THAT THIS
REPORT COULD SERVE A USEFUL PROTOTYPE FOR A BROADER WORLDWIDE STuUuDY,

3- A WORKING GROUFP ON LOCUST CONTROL HAS BEEN IN EXISTENCE FOR SOME TIME.,
BECAUSE OF THE CONTINUING THREAT OF LOCUST PLAGUES, AND SINCE NEW DEVELOP-—
MENTS UNDER THE WORLD WEATHER WATCH OFFER OPPORTUNITIES FOR THE METEQOROIL-
OGICAL ASSESSMENT OF LOCUST SWARM MOVEMENTS AND IDENTIFICATION OF LOCUS
BREEDING GROUNDS, THE SESSION FELT THAT A WORKING GROUP SHOULD BE APPOINTED
TO RECOMMEND METHODS FOR APPLYING NEW INFORMATION AVAILABLE UNDER THE
WORLD WEATHER WATCH TO PROBLEMS OF LOCUST METEOROLOGY, THE GROUFP COULD
ALSO ASsIST THE PRESIDENT ofF C Aa M IN CASES OF EMERGENCY ARISING IN CONNEG-
TION WITH METEOROLOGICAL. ASSISTANCE TO ANTI—-LOCUST PROGRAMS,

4, A WORKING GROUF ON AGROMETEOROLOGICAL ASPECTS OF MICROMETEOROLOGY WAS
ESTASLISHED, THE PURPOSE OF THIS GROUP IS TO REVIEW RECENT AND CURRENT
BASIC RESEARCH WORK IN MICROMETEOROLOGY AND TO RECOMMEND WAYS IN WHICH
PROGRESS IN BASIC RESEARCH WORK COULD BE ACCELERATED. THE GROUP 1S ALSO
TO RECOMMEND SUCH ROUTINE METEORCLOGICAL MEASUREMENTS AND REQUIRED INSo
TRUMENTATION AS ARE NEEDED FOR UNDERSTANDING AND SOLVING AGRICULTURAL.
PROBLEMS. THEY ARE ALSO TO EVALUATE THE CURRENT RELIABILITY OF MICROMETEGO-
LOGICAL MEASUREMENTS AND THEIR RELATIONSHIPS WITH BJOLOGICAL RESPONSES, THE
GROUP IS ALSO TO GONSIDER WAYS OF APPLYING AVAILABLE MIGROMETEOROLOGICAL
MEASUREMENTS AND KNOWLEDGE WHICH HAVE REACHED A STAGE TC BE HELPFUL 1IN
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ftN MANY PROBELEM AREAS, IT APPEARED THAT THE PROBLEM WAS NOT SUFFI-
CIENTLY WORLDWIDE TC WARRANT ESTABLISHING A WORKING GROUP. INSTEAD IT WAS
FELT THAT ONE MAN COULD PROBABLY DO THE JOB REQUIRED, IT WAS DECIDED THERE-
FORE, THAT RAPPORTEURS SHOULD BE APPOINTED TCO LOOXK INTO THE FOLLOWING PRO-
BLEMS AND REPORT BACK TO THE COMMISSION AT ITS NEXT SESSION FOUR OR FIVE
YEARS HENCE, METEOROLOGICAL FACTORS AFFECTING THE ORIENTAL FRUIT MOTH AND
CODDLING MOTH, DIFFUSION PROCESSES IN THE BIOSPHERE, MINIMUM TEMPERATURE
AT THE EARTH SURFACE, METEOROLOGICAL FACTORS AFFECTING THE EPIDEIOLOGY OF
COLORADO FOTATO BEETLE, METEOROLOGICAL FACTORS AFFECTING THE EFPIDE{OLOGY
OF THE COTTON LEAF WORM AND THE PINK BALL WORM, CLIMATE IN GLASS HOUSES,
AND INDOOR CLIMATE FOR HOUSED ANIMALS.

MEMBERS OF THE SESSION OISCUSSED AT SOME LENGTH A PROPOSAL TO ESTAB-
LISH AN INTER-AGENCY CO-ORDINATING GROUP OM AN AGROMETEQROLOGICAL PROGRAM
IN AID OF WORLD FOOD PRODUCTION, WITH REPRESENTATION FROM WMO, FAO, UNESCO
AND UNDF AND OFFERED WHOLEHEARTED SUFFORT TO SUCH A GROUP. IT WAS RECOM-
MENDED THAT THE INTER-AGENCY GROUP SHOULD ENDEAVOUR TO ENSURE THE MAXIMUM
PROGRESS IN IMPROVING THE STANDARD OF AGROMETEOROLOGICAL AND AGROCLIMATO-
LOGICAL KNOWLEDGE ANO THAT MAXIMUM USE BE MADE OF SUCH KNOWLEDGE, IT WAS
ALSQO RECOMMENDED THAT MEMBER NATIONS SHOULD GIVE ADEQUATE ATTENTICN K TO

THE STATUS ATTACHED TO ALL ASPECTS OF AGRICULTURAL METEOROLOGY IN PLANNING
THE FUTURE DEVELOPMENT OF THEIR NATIONAL METEOROLOGICAL AND AGRICULTURAL

SERVICES, IN COUNTRIES WHERE THE PRESENT STATUS 15 ADEQUATE, CONSIDERATION
SHOULD HE GIVEN TO ESTABLISHING AN INDEPENDENT DIVISION FOR AGRICULTURAL
METEQROLOGY WITHIN THE METEOROLOGICAL SERVICES OR TO RALSING THE STATUS QF
THE EXISTING DIVISION AS APPROPRIATE, IT WAS ALSO CONSIDERED THAT CONSIDERA—
TION B8E GIVEN TO THE NEED FOR SHORT=TERM MISSIONS BY EXPERTS IN AGRICULTUR.AL,
METECROLOGY IN RESPONSE TO REQUESTS BY GOVERNMENTS IN DEVELOPING AREAS,
EXHAUSTIVE DISCUSSIONS OF THIS PROBLEM BROUGHT QUT THE FOLLOWING GENERAL
CONCLUSION., THERE 1S AN URGENT NEED FOR MORE INTENSIVE AND EFFECTIVE INTE—~
GRATION OF THE BIOLOGICAL AND PHYSIOLOGICAL ASPEGTS OF FLANT PRODUCTION WITH
THE PHYSICAL AND METEORQLOGICAL ASPECTS. A FEW RESEARCH INSTITUTES IN VARI-
QuS PARTS OF THE WORLD ARE ALREADY UNDERTAKING WORK ALONG THESE LINES, BUT
IT 15 FELT THAT WORLD PRODUCTION COULD GREATLY BENEFIT FROM AN INTERNATIONAL,
PROJECT INVOLVING FAQ, UNESCO, UNDP AND WMOQO TO STUDY THOROUGHLY THE METEORa
OLOGICAL REQUIREMENTS OF STAPLE FOOD PLANTS WITH REGARD TO PLANT PHYSIOLO-
GICAL CONDITIONS, FUNDAMENTAL SCIENTIFIC STUDIES OF THIS NATURE WOULD GREAT—
LY AS5515T AGRICULTURE PLANNING, FOR EXAMPFLE IN THE AGROCLIMATOLOGICAL SUR—
VEYS OF CERTAIN AREAS OF THE WORLD WHICH HAVE BEEN AND ARE BEING CARRIED OUT
UNDER THE AUSPICES OF FAO, UNESCO AND WMO (COCHEME AND FRANQUIN, 1967). SUCH
STUDIES WOULD INVOLVE THE PERSONAL COLLABORATION OF PLANT PHYSIOLOGISTS,
AGRONOMISTS, AGROMETEQROLOGISTS AND AGROCLIMATOLOGISTS AND WOULD INCLUDE
FIELD AND LABORATORY EXFPERIMENTATION. THE SEST LOCATION FOR SUCH CO-OPERA~
TIVE RESEARCH, WOULD BE A RESEARCH INSTITUTE ALREADY DEALING WITH THE STAPLE
FOOD SELECTED FOR INVESTIGATION.

THE ROLE WHICH THE WORLD WEATHER WATCH MIGHT PLAY IN CONTRIBUTING TO

THE KNOWLEDGE AND SERVICES OF AGRICULTURAL METEOROLOGY WAS DISCUSSED AT
SOME LENGTH. PRESIDENT SMITH PREPARED A PLANNING REPORT {(5MITH, 1967), WHICH
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INSTRUCTIONS TO AUTHORS

1. MANUSCRIPTS SHALL BE SUBMITTED IN DUPLICATE, TYPED DOUBLED-SPACED ON
Bé- X 11" BOND, WITH THE PAGES NUMBERED CONSECUTIVELY.

2. TWO COPIES OF FIGURES SHALL BE SUBMITTED WITH THE MANUSCRIPT. THE ORI-
GINALS SHOULD BE RETAINED BY THE AUTHOR UNTIL IT IS ESTABLISHED WHETHER
OR NOT REVISIONS WILL BE REQUIRED. A LIST OF THE LEGENDS FOR FIGURES
SHALL BE TYPED TOGETHER ON A SEPARATE SHEET,

3. AUTHORS SHALL KEEP IN MIND WHEN LABELLING THAT FIGURES WILL REQUIRE RE -
DUCTION TO 5% X 87 (FULL PAGE) OR SMALLER, PHOTOGRAPHS SHALL BE GLOSSY
PRINTS WITH GOOD CONTRAST. OTHER DIAGRAMS SHALL BE DRAWN WITH PEN AND
INK AND BE IN FINAL FORM FOR PHOTOGRAPHING.

4. LITERATURE CITATIONS IN THE TEXT SHALL BE BY AUTHOR AND DATE. THE LIST
OF REFERENCES SHOULD BE PRIMARILY ALPHABETICAL BY AUTHOR, AND SECONDLY

CHRONOLOGICAL FOR EACH AUTHOR.

Se UNITS SHOULD BE ABBREVIATED ONLY IF THEY ARE ACCOMPANIED BY NUMERALS .
FOR EXAMPLE, 10 KM, , BUT SEVERAL KILOMETERS.

6a TABLES SHALL BE PREPARED ON SEPARATE PAGES EACH WITH AN EXPLANATORY
TITLE., ONLY ESSENTIAL VERTICAL AND HORIZONTAL RULING WILL BE INCLUDED.

7 METRIC UNITS ARE PREFERRED.

8. FOOTNOTES TO THE TEXT SHOULD BE AVOIDED.

SCHEDULE OF CHARGES FOR REPRINTS — (FIFTY FREE)
THE FIRST 500 PAGES COSsST 4 CENTS PER PAGE - $20, 00
THE NEXT 500 PAGES COST 3 CENTS PER PAGE — $15, 00
THE NEXT 500 PAGES COST 2 CENTS PER PAGE - $10, 00
ALL ADDITIONAL PAGES COoSsT 1 CENT EACH
COVER PAGES CcCOST 3 CENTS EACH

(ORDERS MUST BE IN UNITS OF FIFTY)

EXAMPLE: A SEVEN—PAGE ARTICLE FOR WHICH 250 ADDITIONAL REPRINTS ARE
REQUIRED — TOTAL 1750 PAGES —

COSTa (FIRST 500 PAGES) - $20, 00
(NEXT 500 PAGES) - $15, 00
(NEXT 500 PAGES) - $10, 00
(ADDITIONAL) - $ 2.50
(COVER PAGES) - $ 7,50

IOTAL - $55,00
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