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OF THE AGRICULTURAL ADJUSTMENT ADMINISTRATION

BY
C. S. COBLENTZ

THE Eff I C I ENCY Of AER I AL PHOTOGRAPHY IN MEASUR I NG AREAS CAN NOW BE STUD I-ED

WITH SOME DEGREE OF AOOURAOY BY OOMPARING THE OOUNTIES IN OHIO NOW EMPLOYING THAT

METHOD Of MEASURING AREAS FOR THE AGRIOULTURAL CONSERVATION PROGRAM WITH THE

OOUNTIES USING THe OLD GROUND TRAVERSE METHOD.

PREBLE COUNTY IS NOW USING THE PHOTOGRAPHS FOR THE SEOOND YEAR WHILE MADI-

SON, GREENE, MIAMI AND OTTOWA* ARE USING THEM FOR THE fiRST TIME THIS YEAR.

To MAKEAMORE FAIR OOMPARISON WE SHALL DIVIDE THE OOUNTIES INTO TWO GROUPS.

THE FIRST GROUP SHALL INOLUDE PREBLE, BUTLER, MONTGOMERY, DARKE AND MIAMI WHOSE
SIZE Of FARMS AND TYPE OF AGRIOULTURE AGREE. THE SEOOND GROUP SHALL INOLUDE

MADISON, GREENE, CHAMPAIGN, FAYETTE, PIOKAWAY AND UNION WHOSE SIZE Of fARMS AND

TYPE Of AGRIOULTURE ARE OOMPARABLE.

GROUP {,

TOTAL COST No. Of No. OF COST
OF FARMS AORES PER POSSIBLE

MEASURING MEASURED MEASURED AORE SAVINGS
(1) (2) (3) -rIiT (5 )

PREBLE $ 4,4.87. 00 2400 175,000 0.01 94-
MIAMI ,05.1.00 20~ 173,000 0.02~
BUTLER 10'4i0 • 00 172 112,000 0.09 3 $ ~,900.00
MONTGOMERY 11, 9.10 2200 150,000 O.OZ 5 ,000.00
DARKE 15,130.00 3754 226,000 0.0 70 10,000.00

COLUMN (3), "No. Of AORES MEASURED", WAS OBTAINED BY MULTIPLYING THE TOTAL

NUMBER OF CROP ACRES IN THE OOUNTY, AS REPORTtD BY THE LAST U. S. CENSUS, BY THE

PERCENTAGE OF FARMS MEASURED IN THE OOUNT~ AS REPORTED BY EACH OOUNTY COMMITTEE.

THIS FIGURE MAY BE IN ERROR. HOWEVER, ALL OF THE OOUNTIES WILL BE ON'THE SAME
BASiS AND THE DIFFERENTIAL BETWEEN THEM SHOULD BE AOOURATE. THE LAST COLUMN OF"

THE ABOVE TABLE I NO I OATES THE AVERAGE POSS I BLE SAV I NG fOR EAOH COUNTY HAD THEY

USED AERIAL PHOTOGRAPHY RATHER THAN THE GROUND TRAVERSE METHOD.

PREBLEANDMIAMI OF THE ABOVE OOUNTIES USED AERIAL PHOTOGRAPHY WHILE BUTLER,

MONTGOMERY AND DARKE USED THE GROUND TRAVERSE METHOD Of MEASUR I NG THE fARMS.

PREBLE WAS PHOTOGRAPHED LAST YEAR AND THE OOST Of THE PIOTURES WAS OHARGED TO THE

OLD AGRIOULTURAL ADJUSTMENT ADMINiSTRATION. THEREFORE, THEY ARE ABLE TO SHOW

EVEN A LOWER OOST THIS YEAR. LAST YEAR PREBLE WAS ABLE TO SHOW, INOLUDING THE

OOST Of PHOTOGRAPHS, AN APPROXIMATE 20% SAVING IN OOST OF MEASURING. THEREfORE

IT WOULD BE UNfAIR TO OHARGE ANY Of THE PHOTOGRAPHY TO THIS YEAR'S MEASURING.

ON THE BASIS OF OOST PER ACRE IN MIAMI COUNTY (USING MIAMI RATHER THAN

PREBLE BEOAUSE MIAMI IS USING AERIAL PHOTOGRAPHY fOR THE FIRST TIME THIS YEAR),

IT IS APPARENT THAT BUTLER, MONTGOMERY AND DARKE OOULD HAVE SAVED APPROXIMATELY

$26,000 THiS YEAR, OR AN AMOUNT EQUAL TO THE OOST OF PHOTOGRAPHING 10 COUNTIES.
IT IS INTERESTING TO NOTE THAT PREBLE HAS SAVED APPROXIMATELY $10,000 THIS

YEAR BY HAVING AERIAL PHOTOGRAPHY. THE $10,000 WAS OOMPUTED BY OOMPARING THE

COST P-ER ACRE IN PREBLE WITH THE AVERAGE COST PER ACRE Of ITS THREE NEIGHBORS,

DARKE, MONTGOMERY AND BUTLER. ONE WOULD OONSIDER THIS $10,000 A FAIRLYGOODRE

TURN ON A $2500 INVESTMENT A YEAR AGO.
GROUP I I



,GREENE ANDMADISON OF THE COUNTIES IN GROUP II USED AERIAL PHOTOGRAPHY WHILE

THE REMAINDER USED THE GROUND TRAVERSE METHOD OF MEASURING.

THE DIFFERENCE BETWEEN COST PER ACRE IN MADISON AND GREENE CAN BEST BE EX-

PLAINED BY NOTING THE NUMBER OF FARMS MEASURED IN EACH COUNTY. THE TOTAL COST

IN BOTH COUNTIES IS ABOUT EQUAL WHICH IS TO BE EXPECTED FOR THE TOTAL AREA OF

BOTH COUNTI ES WAS PHOTOGRAPHED. YET GREENE COUNTY HftD MANY MORE ACRES TO MEA-

SURE AND THEREFORE SPREAD THE TOTAL COST OVER A GREATER NUMBER OF ACRES, THUS RE

DUCING THE COST PER ACRE.

WHEN THE AVERAGE COST PER ACRE OF GREENE AND MADISON IS COMPARED WITH THE

COSTS IN THE OTHER COUNTIES, THE ACCUMULATED SAVING IN THESE OTHER COUNTIES

AMOUNTS TO APPROXIMATELY $11,000. THiS IS NOT AS LARGE AS THE SAVING OF THE

COUNTIES OF GROUP I, YET IT INDICATES QUITE A DEFINITE SAVING.

, THE SIZE OF THE FARMS IN GROUP II IS PROBABLY THE MAIN REASON FOR THE DIF-

FERENCE IN SAVINGS BETWEEN GROUPS I AND II. THE COUNTIES IN GROUP II, ESPECIAL

LY PICKAWAY AND FAYETTE, HAVE MANY LARGE FARMS WHICH ARE MUCH CHEAPER TO MEASURE

PER ACRE BY THE GROUND TRAVERSE METHOD THAN FARMS IN DARKE AND MONTGOMERY BY THE

GROUND TRAVERSE METHOD. FOR EXAMPLE, IT WOULD TAKE CONSIDERABLY LESS TIME PER

,A CRET 0 MEA SUR E A 50 A CREF I E L D T HAN A 10 A CREF I ELOB Y THE GR 0 UNO. T R A V E R S E

METHOD.

ACCURACY

THE ACCURACY OF AER I AL PHOTOGRAPHY HAS BEEN PROVEN BEYOND THE SL I GHTEST

DO~BT IN PREBLE AND MADISON COUNTIES. THERE IS NO RECORD AVAILABLE AT THE PRES-

ENT TIME OF ANY ACCURACY CHECK IN OTHER COUNTIES.

PREBLE COUNTY

To CHECK THE ACCURACY OF AERIAL PHOTOGRAPHY IN PREBLE COUNTY, NINETEEN

FIELDS WERE PICKED AT RANDOM IN THE COUNTY AND MEASURED WITH A TRANSIT AND TAPE.

THE ERROR OF CLOSURE OF EACH FIELD WAS THEN CALCULATED AND ITS AREA DETERMINED,

BY DOUBLE MERIDIAN DISTANCES. THE ERRORS OF CLOSURE WERE ALL WITHIN 1 IN 5000
WHICH IS THE RECOGNIZED LIMIT FOR GOOD FARM SURVEYING.

THE TOTAL ACREAGE OF THE 19 FIELDS CALCULATED FROM THE RESULTS OF THE TRAN

SIT AND TAPE SURVEY WAS 156.69 ACRES. THE TOTAL CALCULATED ACREAGE OF THESE

FIELDS BY MEANS OF THE AERIAL PHOTOGRAPHS WAS 156.11 ACRES, A DIFFERENCE OF 0.58
ACRES WHICH IS EQUAL TO 0.37 OF ONE PERCENT OF THE ACREAGE. NATURALLY, nilS

0.37% IS AN AVERAGE FIGURE AND SOME OF THE FIELDS WERE OFF MORE THAN THiS FIGURE.

HOWEVER, THE LARGEST DIFFEtlENCE FOUND IN ACREAGE WAS 0.13 OF AN ACRE IN A 25.43
ACRE FIELD OR 0.51% ERROR.

MADISON COUNTY

MADISON COUNTY OHIO WAS PHOTOGRAPHED DURING THE LATE FALL AND EARLY WINTER

OF 1936 UNDER .THE DIRECTION OF THE AGRICULTURAL CONSERV~TION PROGRAM IN ORDER TO

DETERMINE THE AREA OF THE FARM LAND CONTROLLED BY THE PROGRAM.

THOSE IN· CHARGE OF THE AERIAL PHOTOGRAPHY DECIDED TO RUN GROUND CONTROL ON

APPROXIMATELY EVERY FIFTH OR SIXTH PHOTOGRAPH TO DETERMINE THE CORRECT SCALE OF

THE NEGATIVES. FROM THIS INFORMATION, THE SCALE OF THE INTERMEDIATE NEGATIVES

WAS FOUND BY INTERPOLATION. WHEN THE SCALE OF EACH NEGATIVE WAS DETERMINED, AN

ENLARGEMENT RATIO WAS CALCULATED FOR EACH PHOTOGRAPH WHICH WOULD ENLARGE EACH TO

A SCALE OF 660 FEET PER' INCH. THE ACCURACY OF ALL OF THIS CALCULATION WAS BASED
ON TWO VERY IMPORTANT ASSUMPTIONS; NAMELY, FIRST "THAT ALL PHOTOGRAPHS WERE FREE
OF TILT" AND SECOND "THAT THE AEROPLANE FLEW AT A CONSTANT ELEVATION BETWEEN CON-

TROL LINES". MADISON COUNTY IS RELATIVELY FLAT AND TOPOGRAPHY WAS NO PROBLEM.

No SOONER HAD THE FIRST ENLARGEMENTS ARRIVED IN THE COUNTY WHEN THOSE PEOPLE

WORKING WITH THEM FOUND THAT A lARGE PERCENTAGE OF THE FIELD MEASUREMENTS TAKEN

FROM THE PHOTOGRAPHS DIFFERED FROM THE MEASUREMENTS MADE IN THE FIELD, BY GROUND

TRAVERSE METHOD IN PREVIOUS YEARS, BY MORE THAN FIVE PERCENT.

THE COUNTY COMMITTE".: THEN DECIDED TO TAKE MORE CONTROL IN THE FIELD AND CON

TROL EACH PHOTOGRAPH A'd CLOSELY AS POSSIBLE. AT LEAST THREE, AND WHENEVER POSSI-

BLE FOUR, CONTROL LINES AVERAGING ABOUT A MILE IN lENGTH WERE MEASURED ON EACH

PHOTOGRAPH BY MEANS OF AN ODOMETER ATTACHMENT ON AN AUTOMOBilE. WHEN THISIN-

FORMATION WAS COMPILED, SOME REMARKABLE FACTS CAME TO LIGHT. OUTSTANDING AMONG

THESE FACTS WAS THAT BOTH ASSUMPTIONS (TILT AND CONSTANT ALTITUDE) .ON WHICH THE

ABOVE METHOD OF CONTROL WAS BASED WERE VERY FALSE. THE AVERAGE TILT FOR THE COM

PLETE ..JOB WAS FOUND TO BE APPROXIMATELY TWO DEGREES, AND IT WAS NOT UNCOMMON TO

FIND PHOTOGRAPHS WITH FIVE AND SIX DEGREES TILT. THE ELEVATION OF THE PLANE
MIGHT ~ARY 100 FEET IN ONE FLIGHT LINE.
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WITH AT LEAST THREE CONTROLS ON EACH PHOTOGRAPH ACCURATE 'DETERMVNATION" O'F'
THE DIRECTION AND AMOUNT OF' TILT ON THE PHOTOGRAPH WAS POSSIBLE. EACH PHOTOGRAPH
WAS STUDIED CAREF'ULLY AND THE SCALE AT THE AXIS OF' TILT AND THE RATE, OF Cl-jANGE
OF THE SCALE F'ROM THIS AXIS WAS DETERMINED. THEN AS EACH F'IELD WAS ME~SURED WITH
A PLANIMETER A CONSTANT WAS APPLIED WHICH CORRECTED THE AREA MEASURED ON THE
PHOTOGRAPH.

IN COMPUTING ACREAGES, MOST OF THE FARMS WERE MEASURED IN PORTIONS. THIS
WAS DONE FOR VARIOUS REASONS; NAMELY, DIFFERENT PORTIONS HAD DIF'FERENT FACTORS,
THE FARM SOMETIMES HAD TO BE MEASURED ON TWO OR MORt PICTURES, AND THE F'ARM AREA
EXCEEDED THE LIMIT OF THE PLANIMETER.

AF'TER THE PICTURES HAD BEEN CONTROLLED, A CHECK ON THE ACCURACY WkS MADE BY
COMPARING 5707.0 ACRES WHICH HAD BEEN MEASURED DURING THE PAST SUMMER BY THE
FEDERAL GOVERNMENT. THESE SURVEYS ALL HAD AN ERROR IN CLOSURE OF 1 IN 7,000 OR
BETTER.

A. CORRECT ACREAGE AS REPORTED BY GOVERNMENT GROUND SURVEy •••••••• 5707.0
B. CORRECTED ACREAGE FOR ENTIRE AREA OBTAINED FROM PHOTOGRAPHS •••• 5707.1
C. SUM OF' DIFF'ERENCES BETWEEN THE SURVEYS OBTAINED BY ADDING ERRORS

IN INDIVIDUAL FARMS, WHICH ARE COMPENSATING UNDER B ABOVE...... 12.5
D. UNCORRECTED ACREAGE FOR ENTIRE AREA OBTAINED FROM PHOTOGRAPHS •• 5768.2
NATURALLY, THE TOTAL AREA GIVEN BY THE GOVERNMENT SURVEY COMPARES SO CLOSE

LY WITH THAT GIVEN BY THE AERIAL SURVEY ONLY BECAUSE THE ERRORS ON THE INDIVIDUAL
FARMS TEND TO BALANCE THEMSELVES. IT IS INTERESTING TO NOTE, HOWEVER, THAT-IF'
THE ERROR WAS ACCUMULATIVE RATHER THAN COMPENSATIVE ITS TOTAL WOULD ONLY BE 12.5
ACRES IN THE 5707.0 ACRES OF' .22 OF' 1%.

A TABULATION OF' THE INDIVIDUAL PARCELS INDICATES THAT THE UNCORRECTED PHOTO
GRAPHIC RESULTS MAY EASILY BE 5% IN ERROR WHILE THE CORRECTED RESULT,S ARE WELL
UNDER 1% IN ERROR. IN ALL PROBABILITY IF THE AAEAS CHECKtD HAD BEEN BROKEN INTO
SMALLER AREAS, SUCH AS FIELDS, THE UNCORRECTED RESULTS WOULD SHOW EVEN A GREATER
ERROR. THiS IS BECAUSE IN LARGE AREAS THE ERROR TENDS TO BALANCE ITSELF'.

SOME CONCLUSIONS CONCERNING AERIAL PHOTOGRAPHY
'1. ,SPECIF'lc"A"Ti'ONS SHOULD,CONTAIN A'RIGID CONTROL OF' TILT AND THESE SPECI-

FICATIONS SHOULD BE ENFORCED.
2. IF ACCURACY IS DESIRED, EACH PHOTOGRAPH SHOULD BE CONTROLLED INDIVIDUALLY.
~. ACCURACY WITHIN 1% CAN BE ATTAINED BY MEANS OF AERIAL PHOTOGRAPHY.
4. THE ACCURACY IS UNDOUBTEDLY GREATER THAN THE GROUND TRAVERSE METHOD EMJ

PLOyiD BY THE AGRICULTURAL CONSERVATION PROGRAM.
5. ANY OHIO COUNTIES HAVING AT LEAST 75,000 ACRES OF' LAND TO MEASURE CAN

MEASURE AS CHEAPLY WITH AERIAL PHOTOGRAPHY AS WITH THE GROUND TRAVERSE METHOO.
COUNTIES HAVING OVER 75,000 ACRES TO MEASURE WOULD SHOW A SUBSTANTIAL SAVING.

6• AER I AL PHOTOGRAPHS AF F' 0 R D A VERY E F' F I C lEN T METHOD OF' F' I LIN G THE R E sift:. T
OF MEASURING.

7. AERIAL PHOTOGRAPHS ARE VERY USEFUL IN LAND APPRAISAL.
8. EVERY ACRE OF' LAND IN THE COUNTY IS MEASURED NONE IS MISSED.
9. A COUNTY ONCE PHOTOGRAPHED CAN BE USED FOR 8 TO 10 YE~RS THUS AF'FORDING

A GREATER SAVING AFTE~ THE FIRST YEAR.
10. AERIAL PHOTOGRAPHY IS GROWING IN POPULARITY EACH DAY AND IT 'iiILL SOON

BE USED BY OTHER COUNTY OF'FICES, ESPECIALLY THE AU~ITOR & ENGINEER.

COMMENT ON ARTICLE BY C. S. COBLENTZ

ApPARENTLY IN DETERMINING THE SCALE AND TILT OF PHOTOGRAPHS AS DESCRIBED BY
MR. COBLENTZ, ALL CORRECTION FACTORS ARE OBTAINED BY USE OF GROUND MEASUREMENTS.
IN THIS CONNECTION, HE POINTS OUT THAT FOR HIGH ACCURACY IT IS NECESSARY TO ES
TABLISH CONTROL IN EVERY PICTURE.

IT WOULD BE INTERESTING TO KNOW WHAT T.HE COMPARATIVE COST WOULD BE OF EX
~ENDING A RADIAL CONTROL PLOT WHICH WOULD GIVE THE SAME ACCURACY OF' SCALE CHECK
TO THE PHOTOGRAPHS. WITHOUT GOING DEEPLY INTO THt: SUBJECT, IT WOULD SEEM THAT
WHERE COUNTIES ALREADY HAVE A REASONABLE AMOUNT OF' EXISTING GROUND CONTROL, AND
WHERE A HIGH PERCENTAGE OF THE ACREAGE WITHIN SUCH COUNTIES IS TO BE MEASURED,
THERE IS A GOOD POSSIBILITY OF MAKING FURTHER MATERIAL ECONOMIES THROUGH EXTEND
ING A RADIAL CONTROL NET AS A BASIS OF SCALE CHECKING EACH PHOTOGRAPH. THE EDI
TOR WOULD BE GLAD TO RECE I VE COMMENTS ON TH I S SUBJECT F'ROM MEMBERS OF THE: SOC I ETY.

THE EDITOR.


