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Introdudtion. The Chief of Engineers, Depmrtment\ofkthe Aznmg

ﬂﬁ}iin Maj 195 1, reqvesteé the Hydrcmeteorological.aecuion of tne
“VWeather Bureau to prepare a gener&llye& estimate of maximmm possible f:

‘precinitation over New England ana'New York ‘The stady, reauireé

'\\to meet the nee&s of ﬁhe Fe&eral Inter~Agencg szer Baszn Commlttee,}ﬁ[
wags to be a revision and extenaion of HVGrometeoro1ogzcal Report NQ;{ ;{

o 23, Gener@l&zei Estimateslgf Maximum Posgible Precipltation Qver; y‘+f ’

the United States Fagt of the 105th Merdian. In that report New
. York and. most of Névanglaﬁ&Awere classified as a regidh,of least’

'“vreliability'éf the'maximum,precipiﬁatioﬁ estimatekbéca&se of the

o rough tgrrain‘an&;the paucity of ?rbcesséd storm data. It was -
jréQQesﬁeéithat msané 5e found, 1f poésible,‘to ihcréase the reli-
| dbility of the estimate of maximum.précipitation, that the,esﬁimate
bo extended to axeas of 5000 square miles, and that the vesults be
‘ fprésenfed on a'map of iarger’scéle; o
: Thekgeharalized estimétes~of maximum'péssibls precipitation k

\~furnishé& here are not to be congtrued as supplying &irectly the ‘~f'*\

. maximum storm for particular projects. For finalistu&ies ﬁhege‘ SR

eatimates shonld be reconsidered for spécific basins. Furthermore,
o gaving‘obtaineduthe_best availa§1§ estimate of the maximum.paséible
“éreciéiﬁation} the recommen&atioﬁ of'the Ey&rémeteéroloéical\°ecticé
« 3ané the current practice of ‘the Enq1neers is not to emp}oy the entire ;E 
(range of maxzmum degthuduration~area values for a flood storm‘ ’
\Short~@uraﬁion small«area gtorms tend to be of a;different\%ype than\? “*f
V -1érgefareé\léng-&uratiqn storms, gnd it ié not, l;kély7that all |
j maximumyﬁoésibie vaiﬁes would be ciosely approach;d~in~a*siﬁgle

| - storm.  One or more observed‘pattern storms a&thrahSQOSea %o\thé‘




basin conoerned and fittea to the pcsition for mos% crltical _recxp
Eiitaﬁlon by permissible rotatlon, then a&jus%e& upwaré 80 that the
'f:maximvm posszble precipitation 13 maﬁsbea at one &urat;on and area.‘i;‘;
:&f*“rocedures for aoing thls are suggested in Cbapter v of Hgéromeiw :,;l
| ;;eorologlcal Report Wo. 2?, Estim&te of Maximwm Poe&ible Preclpmtatiam,"
 jR1o Grande Bagin, Tort Quitman to Zanaﬁa, an& in;various ?relimlnary:

fxTEsﬁimate reports.

B&S’c generalzzed charts. In Ejdrometeorological Reporﬁ No 25

:‘jkthe generalize& estzmatea of maximum.possible precmpitation were

- kpresente& as a series of 1sohyeﬁa1 char%s for the region of the
‘Uhited,Statea east of the 105th merloian. A chart was given for SR

‘;‘feach of various &uraticns for areas of 10, 200, an& 500 sqnare milee. A

af [~In the nresent stu&y similar charts were constructed for the New

';ianlandzwew York'region for durablons and arees of 6, 12 2k, 55

48, and 72 hours and 10, 200, 500, 1000, 2000, and. 5000 square miles.

wi i_F18ure 1 gives the new chart for 2& hours,ﬁOO squere miles.“Théf";k

-v  ¥remainln8 35 charts Of bhe get were conaolzdated, by methods to be

U’t\;éescribeé later, to a single Giagram (figure 2) relating them to f ff

rffxeure l

5 ~Hy§rometéor010310&l procedure.' The saue hydrometébrdlogiCal B

,;?rocedure followed in Report No, 23 Was reneatea in @8V610ping tne  ;;:
: :58ﬁ*°f §0 b&sic generalize& charts referred to above., . Transposition
F.;!llmits were éetermined ;or storms occurring in and transnosable to
‘~f,the region concerneé. Depth-&uration~are& values for thesa storms f;;xM
‘\were transpose& to varzous points withmn the limzts and adjuste& for

o the apyropriate mozsture potential, Fin&lly, v&lues for each auratiodi;;

lkk'an& area were plotteﬂ on maps, an& enveloplng ischyets constructeé._:fff‘~n




~1'As the nroce&ure of Report No. 25 was reneate& step hy'step»for the mew‘
| En@land—ﬁaw Ycrk region, refinements, maae bossible Dy ooncentraﬁion enkf;
s;’the smaller region, were‘zntroducaq. These reiinemenﬁs will\oe,

discusged in turn.

Storm ﬁata. Availsble storm studies éupplied most of the ﬁasicyhﬁ

‘preclpltatlon data. One pﬁrpoéé Of the project, however, waé ﬁc iﬁsuré '5
"that nertlnent storms were not overlooked. Téwaré that én& bbth United
k?states anﬁ Canaélan meteorologlcal records vere searcheé, and sixty-odd '
- gtorus not graviously worked up were seleoteé. Enough data was
processe@ for each of these to Qetermlns whetherior not it wouidjgi?e'
/ _controi1ing values on the generaiiiéd charts. ‘This soreening pfoéuced

cbntrolliﬁg values for the charts from.two new'stormé; One was a

. hurricane passing over Nova Scotia in Septembar 19h2, (transpoged to

New . Englané coast)  The other was the suorm.of Dacember 29, 1943, to
‘  Januarf l, 1949, centered &t Berlxn, N. Y‘; ( ranepose& to the upper :
‘ Hudson Valley) Sevaral~storms that &i& not give‘controlling values ‘
~were neaxr conﬁrolling, and contributed .souwe guldance and confxdence
,; to the oovstvuchion o envelopxng 1sohyets on the generallzed oharts. : 1

Mblsture adjustment Ccnsiﬁerable attention vas glvan to =

| ;‘improved momstvre a&justment for gtorms near the coagt whose previoule; SN

« &doPte& representatlve éewpoints were not considered satiafactorf |
;:fkbeoausekof lack of &ewpoint observations in the tropical air. Forr‘
‘ipftheee storms, coagtal dewpoints'hd& been employeékin’previona .

;\ studi§s{w&e£ fhe ﬁarﬁ*sectof actually was over the sea. The .

© improvement was accouplished by gétimating devpointsg from ship

- weathe Observations assembled frow various sources. (The new

‘\krepresentatin dewpéiﬁts resulted in lower moisturé~adjustments

~for seven out of nine major storms.) Because of the fewness and




mobility of theféhips, it wés‘not‘feasible t§ftake the dewpoints
from specific obeerVatzons asg is aermal&y'&one. Rather, éewgaint
isepleths for the western Atlantie were eonstruateé for each
storm,from.such data as were availahle, full'censi&eration heing

; ngen to relating the &ewpoint to &ir and sea surface temperatures
and the trajectory of the air. DeWpoints were then read from the
isopleths at whatever point was considered most repreaentaﬁive of

the inflowing tropical air.

Meps were also prepared of maximum possible dewpoint over the

western Atlantic,,whére no direct data,were avaiiaﬁle. - The maximum ﬂ

Lo

déwpoint meps were derived from maximum values of dewpoint at island

~and coastal stations and from charts of maximum air temperature and‘

ocean water temperature by application of emperical 1ntérrelationahips «f\

bf'dewﬁqint and air and sea temperature. Theee interfelationshipsr
. were eétablished largely‘fiam,thrée years qfwea%ha'reporté from a
Uhitea.Statea we&ther observation and air-sea rescne patrol vessel ‘;?
'istatione& halfway hetween Bermnéa and New York. The maximnm.azr ani
gea temperature charts are themselves rather crude pro&ucts, and a -
revigion of the maximnm dewpoint charts woulé,be desirable vhenever
the climgtolbgical services of the world produce beﬁter maXimuﬁ\&ir"
ahﬁ,sea temperature charts for the oceans.

Becauge of practical difficulties, a depart&fe was made from

‘the standard hydrometeorological procedure of working with maximm
dewpoints persisting over 12 hours as the indices of inflowing

moisture. Both the individnal storm dewpointe estimated




k;over reaohes of the ocean ana tﬁe ohafts ef mayimum posslble
‘éevnﬁint over the ocean are for 51ngle ob«eEVatlonv instead of

19“'}‘0&? pemoﬁs. RENC . »} &

- ﬁor storms whose renresentatzve éeWpoints occurred over land, i

 trefinements in moisture a&gustmsnt were ohtazneé by searohiﬁg
\fecorﬁs of &&éitlonal flrst~0r&er weather stations in ﬁew anland .
-New Yorkg an& Ganada for max1mgm.dbservea 12~hour &ewnoints,
e&uceé to lOOO mb’ The maxzmum dewnoint maps were revise& \

accoréinglg







direc’cion, many procedures fa.iled to establish parameters for well-

 defined statistical estimation. Lacking an cbjective procedure,

the maximm isohyets on the 2h-hour 500-aquare-mile base chart

(figure 1) have been subjectively modified up to about one-helf
nch. This is in line with opinion derived from study of many
1sohyete§l patterns, thé distribution of mean ennual ;Srecipitatio:{,’
an& meteomlogical reasoning that a glight paoking of 'bhe iso-

| hyets should be expected behind t’hs aouthem New England coast,
along the first principal ri&gea in New Enele..nd and slong the
Ca.tskill ~Adirondack exis in New York

The Hydrologic Investigations Section Qf the Weather Bureau k'

is carrying out further work on omgmph’i‘c' control of precipita-
tion in New England and New York. |

Ratio chart Maximum possible precipitation is an 1nherent

characteristic of the, climate of a region. In studies such as th'e

present one we seek to asseas this climatic factor. The ratio of

maxinmm pxecipitatim for one duratiéri and ereal-extent to that

for some c;ther,duration 'and areal -extent changes less from region

to region than the depth of precipitation lteelf. Thus, while

the maximum possibié precipitation over 500 aquare miles in 2l

hoﬁrs on Long Teland is about 100% greater then that éve“r nbrthgm
 Maine, the ratio of 72-hour 1000-mile maximim reinfall o the
SO()-mile ol -hour value varies 6nly % or & between the regionsv.

‘I‘h'is les‘ser varia.tioz’x‘ of the raticié haé permitied the‘ prepamtibn ~
of the mtic diagrem of figure a, which presents the ratios of mex-

imum posai‘ble pmcipitation for dura.tions from ' to 72 hours and |

~ areas from 10 to 5000 ‘aquare‘ miles to the maximum possible




‘a ho pomnts thrOUﬁhout NEW England.anﬂ wa York Then, at eac

‘lue yere campubed MeanAr&tlos were obtalneﬁ ”or each duratlo
_a%by averaglng., ?ach generall?ed chavt waa reoons ructe
'EV'multlplying the base 2h~bour 500~square—mlle value atJever*
poxnt cy the mean ratlo for the parbmcular éuration éné areéJ r:*
5 009351ve trials the base 2h~homr 500~Square—mile chart Was mo
ea sllghtly to mxnimiza the 6szewences hetween +he computed
g nerallze& charts and the'basic set Various trzals were alsef
'made with mean rat10q for various‘sabuareas rather than for the];g
~entirs areav Flgure 2 fenresents the outcome of these trials.,uf 1
:There 1s lesg reglonal variation of the ratlos for larger areasiﬂ;f
;thén for smaller areas, partioularly 10 sqaare mlles Thls mayrif
ell\be the real climatlc sitaatlon and\not Just a 11miiatlon o
&e éata., Therefore, on the final ratio chart, figure 2, mean

;ratzos for the entire re@ion are employed for the longer,dvratlons

.larger areas, but two sets of r&tios arﬁ presented for part

NewdEmglan&.u Tne llne of @emarcation of thefz neswis mar'V

 To constract maxzmgm ée§th @uration«area ” "ves for a partz
ula: ?31tekprocse& as follows.‘ Ohtain the 2&~nour 500~square— ile

maxzmum'nossiﬁle pr801n1tahion for tbe site from fig\







: f{f‘:"‘now mel‘t; I’ote*fsial sncw melt foms an mor*tant Pori‘ionﬂriv
: the flooci th”eat in ‘the region covemct by this study For exa,mnle’ 3
in the December 29, 19 %8 - Janua:t‘y 1, 391:,9 s{;orm, a controllmg
storm on the generalized charts , ’ohe rasulting f‘lood was greatly
’\,Vaugmen‘seé by snow me):l:«‘ The gues*ion of sncsw mel't in New E‘ng}.and
| k{'k’was &iscusse& in ﬁyﬁrometeomlogice‘«l Report NQ‘ l’ ﬁa‘ﬁm Pcssibl,
: jjfk,/‘Precipltation over *:,he Ompemponooaac :Basm above Umon Vlllage ; 3
:Snow melt is no‘c treated in the presen'b report , and. tha maximum
&’ikPossible precipi‘bation, irres}?e“i"& of 38&50“ or sncm, is the endk

‘ *,;pmt‘mc:u. -
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,,Lil" 1an K. Rabin, ‘typ‘fng by Miss Marian Hsmmer ana Mrs. Vielet Fowleri
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APPENDIX

. Controlling Storms and Their Trensposition Limite =

 ?.,fVCanton, Conn (NA ’*3) ﬁéﬂ}; ~5, 1869~

Weast to Catskills in/New Ybrk and Green Mburtaﬁns in L
Vermont, north to Canadian borﬁer, east to Coewt, soutn o
to LO . ~ S

wensz;om, Pa (SA 1-1} Ma.y 30-June Ly 1889

- West to Appalachzan Divide, north to 43°N, east to 500~ft
“elevation contour, south to 34°H ;(Bpply,only tckWQllsBsrn
Pa., center of the storm. ) A A

Jemml, Ma. (A 1-T) . July 26-29, 1697.

West to 1000-5% elevation Gontou , north to Canaﬁlaxfborﬁs%}{f
casﬁ to COast, south to 36°N, i N

o %terscm, N. g (G u 9) Oct 8u9, 3,905

%est 0 1000-ft elevation contaur, nexth to ,“atiﬁudekgff‘T o
Boston, east to Coast, south to 3é°g : o

“ "‘?.‘fleeauneu, Mion. (UMY 1-11a) Jul:sr 18- -23, 19‘39

(‘ospec, M‘tch {c:a, 2 16) Aug. 31 - Sep‘{; 1, 1914
H,lBoyden, Iow& {MR h~ch) Sept 17-19, 1926
:V;178tanzcm, NQbs. (MR 6-33} June 10—13, L9&h

5 Eaet to a 1ine From Chattunoaga, icﬂn bhrough 1rin Ra
_ 1nt¢ Canada, porth in%o aouthern Canada, south to 35°E

;'Kmsman %toh, z\; 8 (A 1~17) Nov axz, 192’;

;&est to eastern bor&er of New Ybrk, north to Pavadip
© border of Vermont and New Hampshire and latitude of
 Mt. Ketahdin in Maine (L5°55'N), east to longitude o,,\ggﬁ
5ﬁ;ﬂ& Katahdin (68°55'W) and Coaah, scuth %o Cﬁnnec*icvﬁ»ka
Rhode Idland coast, S '




 ~ 12 -

7. Vesterly, R.I. (NA 3.-20) Sept. 16‘;1?, 1932

Northeastward to 45°N 68°W, south to 36°N, from East
Coast inland as far as actually occurred. (Apply to
Westerly, R.I., center only.) ‘

8. Hector, N. Y. (NA 1-—27) me 6-10, 1935

Lim:.i;s bounded by lme .joinmg the poin’ss L2°N 77°W,
L5°N T7°W, W7 1/2°N 75°W, b7 1/2°N, 73°W, L4°N 73°W,
hQ N ":‘5"2‘5 (Apply to Hector, N. Y., center only.)

)

South to 33 °N, west to 500-f% eleva.tion contour from -
33°N through New Jersey, north to Poughkeepsie and
Bos‘oon, east to Coast.

S 9. E?wa,n, N, J. (NA 2

Sept 1, 1940

. 10. Smethiport, Pa. (C}R 9-23) July 3.7—18 1942

North to 43°N, east to Appalechian Divide, south to south-
ern Tennessee border, west to 150 miles west of divide, -

1L, &tellar’ton, Nova Scotia Sept. 20-21; 1ohke
South to LO°N, from East Coast inland to 500-3?1; elevation .
contour or a maximum of 100 miles), northeastward into

New Brunswick.

o 12.,Ber1in,im Y. (NA 2-18) Dec. 29, 1948 - Jan. 1,'19&9’;

North to lai«mude of Mt. Katahdin (45° 55'N), eas’o to
longbitude of Mt, Katahdin (68° 55'W), south to LO°N, :
from Coast inland to second principsl range. (Adiron&ac}c -
Cotskill line in New York, Green Mountains in northern
Vermont and New Hampshire-Canadian border).
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