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FOREWORD

This report presents detailed results of statisuical analysis for two raingage
stations. The enormous quantity of statistical results for all 293~946 rainstorms
from 235 raingage stations analyzed in this study are stored at the University of
Illinois at Urbana-Champaign~ Illinois~ and can be examined by interested parties
upon request.

Research in urban and rural highway storm drainage is included in the Federally·
Coordinated Program of Highway Research and Development as Tasks 2 and 3 of
Project 5H "Protection of the Highway System from Hazards Attributed to Flooding. 1I

This report is being distributed on request only due to the specialized nature of
the contents.

Richard E. Hay~ Di tor
Office of Engineer g

and Highway Ope tions
Research and Development

Federal Highway Administration

NOTICE

This document is disseminated under the sponsorship of the Department
of Transportation in the interest of information exchange. The United
States Government assumes no liability for its contents or use thereof.

The contents of this report reflect the views of the contractor, who is
responsible for the accuracy of the data presented herein. The contents
do not necessarily reflect the official policy of the Department of
Transporta ti on.

This report does not constitute a standard, specification, or regulation.

The United States Government does not endorse products or manufacturers.
Trade or~manufacturers' names appear herein only because they are considered
essentia) to the object of this document.
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I. GENERAL DESCRIPTION

This fourth volume of the report set, ttLoeal Design Storm," presents

the detailed computer analysis results of the rainfall data at two sample

stations; namely, the NationalWeather Service (NWS) Washington D.C. National

Airport 'Station which is a representative NWS station with hourly precipitation data

from recording weighing gauges, and the U.S. Department of Agriculture ­

Agricultural Research Service (USDA ARS) station OOYI02 at Coshocton, Ohio

which is a representative agricultural experimental watershed raingage station

of ARS. The ARS precipitation data were compiled in four different recording

time interu d l ; ~t = 5, 15, 30, and 60 minutes for analysis.

The complete set of the results of the statistical analysis consists of

3600 tables containing the mean, standard deviation, and range of

rainstorm parameters for each class of duration and depth range for each of

the 235 stations (222 NWS stations and 13 ARS stations). Because of the huge

volume of the entire set of tables, only the results of two typical stations

are presented in this report as examples. These 3600 tables of results

together with all the detailed rainfall data of these 235 stations are stored

in the Hydrosystems Laboratory of the Department of Civil Engineering of the

University of Illinois at Urbana-Champaign.

1



II. SAMPLE RESULTS FROM NWS DATA

The detailed results of statistical analysis of the NWS hourly rainfall

data of the 222 NWS stations are summarized in 2664 tables. These stations

are listed in Table 1 following the order of the NWS station numbers, i.e.,

according to the alphabetic order of the 148 contiguous United States followed

by Alaska, Hawaii, and Puerto Rico. The lrseason" for which the data were

analyzed is from 16 April to 15 October except for the 21 stations marked

in Table 1.

For each station the computed values of the statistical mean, standard

deviation, and range of 15 parameters for rainstorms belonging to each class

of duration and depth range are presented in 12 tables in the following

sequence.

· 2-hour duration: (a) D > 0.5 D
mean

(b) D > D
mean

(c) D > 2 D
mean

• 3-hour duration:

(a) D > 0.5 D
mean

(b) D > ])
mean

(c) D > 2 D
mean

• 4-hour duration:

· 5-hour duration:

(a)

(b)

(c)

(a)

(b)

(c)

D > 0.5 Dmean
D > D

mean
D > 2 D

mean

D > 0.5 Dmean
D > D

mean
D > 2 D

mean

(a)

(b)

The 15 rainstorm parameters listed in each of the tables are as follows:

Rainfall duration, t d, in hours
n

Rainfall depth, D, in inches, D L d. where d. is the rain depth in the
j=l J J

j-th time interval, and n is the number of equal time intervals ~t

occupied by the storm

2



(c) Average rainfall Ln t c rrs i ty , i = D/t
d

in in. /hr

(d) First moment arm of the hyetograph with respect to the commencement of

r a i n f a Ll , in hours,

- 6. t [ ~t = - L
D . 1J=

(j - O.5)d.l

-J
(e) Second moment arm of the hyetograph wi.t h respect to the commencement of

rainfall, in hours square,

')

(j - O.5)~cl .
.J

(f) Standard deviation with respect to t ,

+ l~ DJ
in hours,

o
t [

2
C\t) ~ ..
--- L ( 1 -

D . '1 -
.1=

2 -2J 1/20.5) d. - t
J

(g) Nondimensional time standard deviation,

(ll) Nondimensional second moment arm of the hyetograph,

(i) Nondimensional first moment arm of t h e hyetograph,

-0

l

(j) Standard do vt a tLo n of r a i n depth, in inches,

[

1 [~ - ,j].1 /2-- L (d. - d) ,-
n j=J .1

(k) Noud i rnen s i o n.i l depth s t anda rd deviation,

J



(1) Time of peak rain intensity after the commencement of rainfall, in hours,

a 3t - t
d

(m) Time from peak rain intensity to ceasation of rainfall, in hours,

b t - a
d

(n) Nondimensional time of peak rain intensity,

(0) Nondimensional time from peak rain intensity to ceasation of rain,

The number of rainstorms in each class used to compute the values for each of

the tables is also given.

The detailed results of statistical analysis for a sample NWS station,

the Washington D.C. National Airport station are presented in Tables 2 to 5 as

an example.
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TABLE 1. NWS Precipitation Stations Selec.ted
for Hourly Data Analysis

Location Station Beginning of Period No. of
No. Data Period§ Analyzed Rainstorms

AnaLyzed»

BIPJU~IAH AI> »s. 10831 1 JUl,} 1948 1948 - 1978 1317
GUNTERSVILLE AI., 13578 1 JUL 1948 1962 - 1978 568
HUNTSVILLE t~ te. 14064 1 NC)V 1958 1959 - 1978 876
r·lOI3ILE PJ? Pili 15478 1 JUL 1948 1958 - 1978 1108
rutlTGOI\lERY AP N.., 15550 1 JUL 1948 1948 - 1978 1035
PAIllT ROCK AI.. 16226 .1 JUL 1948 1948 - 1978 1144
rror-JEY AL 18259 1. JUL 1948 1948 - 1978 1052
FLAGSI'l\FF AP AZ 23010 1 JAN 1950 1950 - 1978 770
PHOENIX AP AZ 26481 1 JUL 1948 1954 - 1978 203
Ttlc.sorJ 1\P A'l II 2BU20 1 JUL 19413 1948 - 1978 1114
HINSLal AP l\Z 29439 1 JUL 1948 1948 - 1978 579
yur'!A AI? AZII 29660 1 SEP 1948 1949 - 1978 293
ALICIA AR 30064 1 r'1l\Y 1948 1948 - 1978 927
['UHT Sf-11TH AP AR 32574 2 ~1AY 1948 1949 - 1978 1086
PP1~Sa:ri.·1' scs f-J\ 35910 3 HAY 1948 1948 - 1978 1050
F31J\EIlSFIELD AP CAIi 40442 1 JUL 1948 1948 - 1978 827
CUREKA C1 CAft 42910 1 JUL 1948 1948 - 1978 3342
FRJ:.:5NO lUJ CAli 43257 1 JUL 1948 1948 - 1978 1058
IDS l\NGl:."LFS AP C1'. /I 45114 1 JUL 1948 1948 - 1978 671
OI\KLl'-JID AP all 46335 1 JUL 1948 1948 - 1978 151U
PID BLUFF AP CAlf 47292 1 JUL 1948 1948 - 197U 1521
Sl.CHN1El\ITO C1 CAl! 47633 1 Jl\N 1936 1936 - 197U 1935
SAN FPAN 0 AP CA II 47769 1 JUL 1948 1948 - 1978 1530
SAN FPAN. CI CAl! 47772 1 JUL 1948 1948 - 1978 1592
SAt,ITA Nl\RIAIAP CA II 47946 1 JUL 1948 1948 - 1978 1069
lJ..J\MOSf. AI? CD 50130 1 SEP 1948 1949 - 1978 703
DE1'NER l\P CD 52220 1 AUG 1948 1949 - 1978 810
CHAN1\DA co 53477 1 l\JJG 1948 1949 - 1978 732
CP-J\ND JUNcrIOt1 co 53488 1 l\UG 1948 1949 - 1978 627
PUEl3LO N? co 56740 1 JUN 1954 1954 - 1978 590
erurosronr fUl cr 60806 1 JUL 1948 1948 - 1978 1216
P.ARTFORD AP (''T 63456 1 AUG 1954 1955 - 1978 1023
HIOlING'lDN N? DE 79595 1 AUG 1948 1949 - 1978 887
DAY'IDNA BH AP FL 82158 1 JAN 1942 1942 - 1978 1917
JACKSOfWILLE FL 84358 1 JAN 1948 1949 - 1978 1491
KEY WES'l' AP FL 84570 1 NJG 1948 1958 - 1978 940
UU<ELl\ND CI FL 84797 1 HAR 1943 1943 - 1978 1973
HINU l\P FL 85663 1 AUG 1948 1949 - 1978 1791
TIJ.J.J\HASSEE FL 88758 1 IlliG 1948 1958 - 1978 1036
TAMPA \']SHO FL 88788 1 JON 1948 1948 - 1978 1162
~'lf''Brrl PILlJ·l BH FL 89525 1 JAN 1942 1942 - 1978 2310
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TABLE 1. NWS Precipitation Stations Sc l.o c t cd
for Hourly Data 1\n:11 ysl s (Cout Inucd )

-_.__.._--.0 _."________ ._ .. ________

Location Station Beginning of Period NL). o f

No. Data Period§ Analyzed Rainstorms
AnaLyzeds

A'IHENS N! GA 90435 1 AUG 1948 1958 - 1978 876
ATLl\!'rrA p.;p GA 90451 1 JUN 1948 1948 - 1978 1243
AUGUSTA p.;p Gl\ 90495 1 NJG 1948 1949 - 1978 1155
CX)LUf·1BUS M! GA 92166 1 JUN 1948 1948 - 1978 1293
MACDN GA 95443 1 JAN 1949 1949 - 1978 1162
ROME bP GA 97610 1 JUN 1948 1948 - 1978 1307
SAVANNAH AP GA 97847 1 JUN 1948 1948 - 1978 1508
BOISE AP ID 101022 1 JUL 1948 1948 - 1978 611
LB'JIS'lDN AP II? 105241 1 ocr 1949 1954 - 1978 721
POC'ATELLO AP ID 107211 1 JUL 1948 1948 - 1978 738
CAIRO CI IL 111166 1 JUL 1948 1948 - 1978 1271
OUCAGO HIU'lAY IL 111577 1 JUL 1948 1948 - 1978 1394
PEDRIAAP IL 116711 1 JUL 1948 1948 - 1978 1383
SPRINGFIELD l\P IL 118179 1 JUL 1948 1948 - 1978 1342
EVl\NSVIIJJE f\I> IN 122738 1 JUL 1948 1948 - 1978 1284
FOR'l' WAYNE PJ> IN 123037 1 JUL 1948 1948 - 1978 1462
INDIANAroLIS IN 124259 1 JUL 1948 1948 - 1978 1376
SOU'llI BUID AP IN 1281H7 1 JUL 1948 1948 - 1978 1482
BUHLINGIDN IA 131060 1 DEC 1964 1965 - 1978 561
DES mINES AI! IA 132203 1 AUG 1948 1949 - 1978 1294
rxmOOUE p.;p IA 132367 1 FEB 1951 1951 - 1978 1254
IOiIA CITY IA 134131 1 AUG 1948 1949 - 1978 1259
SIOOX CITY AP IA 137708 1 AUG 1948 1949 - 1978 1224
NATERLCX) AP IA 138706 1 MY 1956 1956 - 1978 985
illLUNBUS KS 141740 1 AUG 1948 1949 - 1978 1200
OON<X>RDIA AP KS 141767 1 JUN 1962 1962 - 1978 701
ooooE CITY AP KS 142164 1 AUG 1948 1949 - 1978 971
G'roDLAND AP KS 143153 1 AUG 1948 1949 - 1978 918
'lOPEYA AP KS 148167 1 SEP 1948 1949 - 1978 1163
\'l!GlITA AP KS 148830 1 DEC 1953 1954 - 1978 920
L~ING'IDN AP KY 154746 1 AUG 1948 1949 - 1978 1450
I1XJISVILLE AP KY 154954 1 AUG 1948 1949 - 1978 1349
BA'lDN ROUGE AP LA 160549 1 ocr 1947 1948 - 1978 1227
NEW ORLEANS AP LA 166660 1 JAN 1954 1954 - 1978 1156
ffiREVEroRT AP LA 168440 1 ocr 1947 1960 - 1978 610
CARIBOO AI' HE 171175 1 MAY 1948 1948 - 1978 1697
FOR'll..N-ID l\P ME 176905 1 MAY 1948 1948 - 1978 1293
Bl\LTlMORE AP MD 180465 1 l\UG 1948 1949 - 1978 1104
l3l\LTIl10RE CI rID 180470 1 NAY 1948 1948 - 1978 1231
BELTSVILLE l'-ID 180705 1 JAN 1949 1949 - 1978 1156
SINES DEEP CRK ~ID 188315 1 SEP 1948 1949 - 1978 2035
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TABLE 1. NWS Precipitation Stations St'!I'Cl.l'd

f o r Hourly Data Ana l.y s i s (Conl i nuod )

._,_._--------_._-_._------

Location Station Beginning of P('rioJ No. t) f

No. Data Period§ Analyzed Rainstorms
Analyzed*

BOSrron ~ fvll\ 190770 1 ~1AY 1948 1948 - 197U 1345
NS'J BEDFORD r·1l\ 195246 1 HAY 1948 1948 - 1978 1088
vX)RCES'I'ER AP l'1A 199923 1 JUt1 1948 1957 - 1978 971
DE."'T.ROIT NI 202103 1 ocr 1959 1960 - 1978 907
FLU·IT AP HI 202846 1 JUL 1948 195B - 1978 965
LJ\NSIUG I';P r,n 204641 1 JUL 1948 1959 - 197B 949
r·1ARQUETl1£ C1 rln 205178 1 JUL 1948 1948 - 197B 1608
HUSKEr,ON hP NI 205712 1 JUL 1948 1948 - 1978 1345
SNJLT ST.t'1ARIE r-u 207366 1 JUL 1948 1948 - 1978 1783
DULU'IH ~ f.1N 212248 1 l\f.JG 1948 1949 - 1978 1452
t'lINN-sr PAUL, Nt-! 215435 1 AUG 1948 1949 - 1978 1361
ROO! eSTER, HN 217004 1 AUG 1948 1949 - 197B 1396
m' aDJO IlP ~'lN 217294 1 WG 1948 1949 - 1978 1318
tJIERIDIAN AP t1S 225T16 1 JUN 1948 1949 - 1978 1159
l\LIDN ME 230127 1 l\UG 1948 1949 - 1978 1100
HIGH FDINT r,m 233849 1 NCN 1948 1949 - 1978 1292
81' LCUrs l\P MR 2374~j5 1 l\[JG 1948 1949 - 1978 1200
SPRINGFIELD AP HR 237976 1 AUG 1948 1949 - 1978 1289
DILLJ.NGS AP rrr 240807 1 JUL 1948 1948 - 1978 937
GLENDNE rll' 243581 1 SEP 1948 1949 - 1978 1054
GRENl' FJ'J..LS AI) ~-rr 243751 1 JUL 1948 1949 - 1978 1046
HELI-1~A AP AP rvYl' 244055 1 JUL 1948 1948 - 1978 963
YJ\LISPELL [1J? HT 244558 1 JUN 1949 1953 - 1978 993
r,ULES CITY AP ~n' 245690 1 AUG 1948 1952 - 1978 III
fvlISSOULA p.;p 1'-r.].1 245745 1 JUL 1948 1948 - 1978 1102
GR)\ND ISLNID HE 253395 3 AUG 1948 1949 - 1978 1148
NORTH PLl\TI'E NE 256065 10 i\lJG 1948 1949 - 1978 1021
SOOYfSBLUFF AP NE 257665 12 SEP 1948 1949 - 1978 928
VALENTINE AP NE 258760 1 AUG 1948 1949 - 1978 1017
ELKO IJ? NV 262573 1 JUL 1948 1948 - 1978 572
ELY l\P 1\1V 262631 1 JUL 1948 1948 - 1978 675
LlS VEGl\S l\P NV 264436 1 JAN 1949 1949 - 1978 166
RF:1'1O IV? £\V 266779 1 JUL 1948 1948 - 1978 356
\'JINNEHUCC/\ l\P 1'"N 269171 1 JUL 1948 1948 - 1978 472
illNaJRf) AP NIl 271683 1 MAY 194B 1948 - 19713 1355
r·rr \W\SI1INGION NIl 275639 1 HAY 1948 1948 - 1978 1871
Nfl'lARK l\P N..J 286026 1 NAY 1948 1948 - 1978 1306
TIill 001'1 C1 NJ 288883 2 f1AY 1948 1948 - 197U 1278

/'
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TABLE 1. NWS Precipitation St.n t Ionn Scl('cl('d
for Hourly Data Analysis (Conlinued)

Location Station Beginning of Period No. of
No. Data Period§ Analyzed Rainstorms

AnaLyzedx

AillUQUERQUE AP NH 290234 1 ocr 1947 1949 - 1978 579
CARRIZOZO NN 291515 1 ocr 1947 1948 - 1978 847
CLAY'lDN AP NH 291887 1 ocr 1947 1948 - 1978 891
vlHITE Sl\NDS ~ Nl1 299686 1 ~r.N 1947 1949 - 1978 524
ALBANY AP NY 300042 1 HAY 1948 1948 - 1978 1464
BINGIW1PIDN NY 300687 1 JUL 1951 ,1951 - 1978 1449
BUFFALO l\P )JY 301012 1 MAY 1948 1948 - 1978 1523
CANTON NY 301185 1 NAY 1948 1948 - 1978 1603
N.Y.CENTRL PR. 'r-rt 305801 1 HAY 1948 1948 - 1978 1329
NY U~ GUAPJHA NY 305811 1 NAY 1948 1948 - 1978 1241
ROQIESTER AI> NY 307167 1 HAY 1948 1948 - 1978 1419
SYHAOJSE AP NY 308383 1 ~U\Y 1948 1948 - 1978 1604
~'JOODUII'-1DS-ARD • NY 309576 1 MAY 1948 1948 - 1978 1338
ASHEVILLE NC 310301 1 AUG 1902 1903 - 1978 3960
CJ\PE HAT1'ERAS NC 311458 1 NAY 1957 1957 - 1978 999
QJl\HLC1ITE AP NC 311690 1 JUN 1948 1948 - 1978 1292
RALEIGH-DUR.l\P NC 317069 1 JON 1948 1948 - 1978 1279
vlIU·UNG'IDN AP NC 319457 1 OCT 1949 1950' - 1978 1373
BISHARQ\ AP ND 320819 5 IUJG 1948 1949 - 1978 1031
FARGO l'J:> NO 322859 9 WG 1948 1949 - 1978 1161
CINCINNNrI A. on 331561 14 AUG 1948 1949 - 1978 1383
CLEVELN-ID AP ell 331657 1 AUG 1948 1949 - 1978 1494
mLU~[3US AP 011 331786 5 AUG 1948 1949 - 1978 1455
'IOLEOO AP 01 338357 1 JAN 1955 1955 - 1978 1103
YOUtr;S]U'JN AP OJ 339406 8 NJG 1948 1949 - 1978 1579
GPJ::A'l' SALT P. Of~ 343740 1 ocr 1947 1948 - 1978 815
KIl-K;STON Of: 344865 1 ocr 1947 1948 - 1978 944
OKLl\lIONA crrv 01: 346661 1 ocr 1947 1948 - 1970 1029
'lUr..SA AlJ OK 348992 1 ocr 1947 1948 - 1978 1089
h(X)O'IARD ID. S.OK 349762 1 JAN 1949 1949 - 1978 839
l\S'IDRIA l\P OR 1/ 350328 1 HAR 1953 1953 - 1978 5076
Bl\NOON OR 1/ 350471 1 ocr 1948 1949 - 1978 4387
BUHNS CI OR 351176 1 AUG 1948 1949 - 1978 614
EUGENE M) OR 1/ 352709 5 JUL 1948 1948 - 1978 3768
IJ\I<£VIEW on 354670 1 ocr 1948 1949 - 1978 749
HEDFOHD AP OR 355429 1 DEC 1948 1949 - 1978 633
PI1IDL~DN OR 356546 4 DEC 1948 1949 - 1978 680
POR'lU\ND AP OR 1/ 356751 3 OOV 1948 1949 - 1978 4108
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TABLE 1. NWS Precipitation St n tIous Sl'lt'ctl'd
for Hourly DaLI Ann l.yn l s (Con t Lnuc-d)

----_.._----- •._--- - -_._•.....- - .. _ - _.' - _._-- .. ' .. '-_."

Location Station
No.

Beginning of
Data Pcriodfl

PCI' i od
Analyzed

Nl). o t

RaLn.s t o r ms

AnaLyz cd>

N,!LENrU"1tl l\P PA 360106 1 11AY 1948 1948 - 197B 1442
EHIE AP PI\. 362682 1 ~fJAY 1948 1948 - 1978 1176
HARRISBUFC PA 363699 1 ~1l\Y 194B 1948 - 1978 1387
JOIINS'ID'lN PA 364390 1 HAY 1948 1948 - 1978 1686
PHILADELPH IA PA 3668B9 1 JAN 1900 1900 - 1978 3330
PI'l'TSBUl-~H CI Pf~ 366997 1 [{J\Y 1948 1948 - 1978 1548
Sf/lETI-IIDH'l' P!\ 368190 1 nAY 1948 1948 - 1978 1626
\'l-BARHE-Srnr~N • PA 369705 1 FEB 1964 1964 - 1978 800
vlILLINt.SroRT PA 369728 1 ~ll\Y 1948 1950 - 1978 1457
BLOCK ISLAND RI 370896 1 [·'lAY 1948 1948 - 1978 1083
PROVIDENCE N! HI 37669B 1 HAY 1948 1948 - 1978 120B
Ql}\PJ..,ES'IDN CI SC 381549 1 JUN 1948 1948 - 1978 1347
COLUt·IDIA SC 381939 1 l'JJG 1948 1954 - 1978 1080
GP.J:E1'NILLE-SPA. SC 383747 1 ocr 1962 1963 - 1978 684
ADEHDEEN AP SD 390020 1 AUG 1948 1949 - 1978 1042
Rl\PIO CITY AP 50 396937 10 NJG 1948 1949 - 1978 1082
~)IOUX FALLS f\F SO 397667 1 AUG 194B 1949 - 1978 11H8
nrnSIDL AP 'IN 401094 1 SEP 1948 1949 - 197/8 1458
a IATrNJCX(;A rr'N 401G56 5 SEP 1948 1949 - 19:'8 1365
KNOXVILLE AP 'IN 404950 4 SEP 1948 1949 - 197B 1394
MEtllPH1S Ill? 'IN 405954 1 SEP 1948 1949 - 197B 1131
Nl\SI·WILLS rs: 'Ill 406402 3 SEP 1948 1949 - 1978 1303
AJ31LU'lE AP TX 410016 23 DEC 1940 1948 - 1978 802
AIlAP.ILLO AP TX 410211 4 Fill 1941 1949 - 1978 886
NJSTIN IV? 1'X 410428 22 AUG 1942 1949 - 1978 803
BI~lNSVILLE liP 'IX 411136 21 APR 1942 1949 - 1978 738
ffiRPUS QIHIS'rI TX 412015 1 OCT 1947 1949 - 1978 783
DEL RIO lI.J? 'IX 412360 15 HAY 1951 1964 - 1978 342
EL PIS) AP rx 412797 1 AUG 1942 1949 - 1978 404
Gl\LVES10n C1 1'X 413430 1 JAN 1940 1949,- 1978 U73
LUBBOCI, AP 'IX 415411 1 APR 1940 1958' - 1978 530
NIDUJ',ID AP 'TI{ 415890 26 FEB 1941 1954 - 1978 544
PORT ARTHUR f~ TX 417174 1 DBC 1947 1953 - 1978 959
~3l\N l'J,nUN 1A rx 417945 13 J~l 1941 1949 - 1978 798
''111m AP 1~ 419419 5 FEB 1941 1949 - 1978 767
HIClIITA FALLS 1X 419729 2 r,1J\Y 1940 1949 - 1978 845
~nLFORD AI> U1' 425654 1 JUL 1948 1949 - 1978 575
SliliT LAKE CITY ur 427598 1 JUL 1948 194B - 1978 791
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TABLE 1. NWS Precipitation Stations Selected
for Hourly Data Analysis (Continu~d)

Location Station
No.

Beginning of
Data Period§

Period
Analyzed

No. of
Rains t orrns
Analyzed*

BUHLING'ION ~ VT 431081 1 NAY 1948 1948 - 1:J78 1747
1JEl'JroR'll VT 435542 1. NAY 1948 1948 - 197-8 1952
UJRFOLK AP Vl\ 446139 5 l\UG 1948 1954 - 19iU 1032
RIGI~OID AP VA 447201 4 l\UG 1948 1949 - 1978 1199
RAONOKE AP Vl\ 447285 11 AUG 1948 1949 - 1978 1331
WASI-l. NATIOtJAL VA 448906 1 ~1AY 1948 1948 - 1978 1232
CDULEE DAH \IIA 451767 5 JUL 1948 1948 - 1978 667
OLYHPIA AP NAil 456114 6 JUr, 1948 1955 - 197U 3764
SEA'ITLE-TACXJr.1A ~'JA II 457473 4 JUL 1948 1965 - 1978 1925
SroI'J\NE p.p ~vA 457938 8 NJG 1948 1949 - 1978 797
vlALLA TtTl\I.J.J\ CI l'lA 458931 1 JUL 1948 1948 - 1978 688
YAKn~ AP T;lA 459465 1 SEP 1948 1949 - 1978 395
O-lARLES'IDN AP WV 461570 1 AUG 1948 1949 - 1978 1449
ELKINS AP l'N 462718 1 Atx:; 1948 1949. - 1978 1968
Pl\RKEHSB~ CI 'iN 466859 4 AUG 1948 1949 - 1978 1445
GREEN BAY AP ~'JI 473269 1 AUG 1948 1949 - 1978 1348
~1ADISON AI' vn 474961 1 AUG 1948 1949 - 1978 1366
r-lILvJAUKEE AP l'lI 475479 1 SEP 1948 1949 - 1978 1347
PHELPS DEERSK. T;H 476518 1 AUG 1948 1949 - 1978 1678
SHERIDAN ~ WY 488155 1 AUG 1948 1949 - 1978 101H
fAIRBANKS fJJ AI< 502968 4 SEP 1949 1963 - 1978 553
JillIEl\IJ l\P Nt. 504100 1 SEP 1949 1963 - 1978 1363
LIHUE l\P KAUl\I HI /I 515580 1 OCT 1962 1963 - 1978 1927
HONOLULU Ill! HI 1/ 521919 1 ocr 1962 1963 - 1978 953
1-IILO M! MAKA. HI II 561492 2 0<.:1' 1962 1963 - 1978 4515
SAN JUNI M> PR 668812 1. JAN 1967 1967 - 1978 659

274884

§Digitized data for all stations end in December 1978 except Beltsville, HD
which ends on 22 September 1978.

*Excluding rainstorms having durations of I-hour and 6 or more hours.

/I "season" for these 21 stations is the entire year. For other (unmarked)
stations "season" is from 16 April to 15 October.

"
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TABLE lA. APR-OCT RAINSTORM FROM HOURLY PRECIPITATION DATA AT STATION WASH. NATIONAL VA
DURATION TD = 2.0 HR
RAINFALL DEPTH RANGE .093 IN. (MEAN/2) < = DEPTH < 9999.0 IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM ~..AXlMUM

DURATION (HR) 2.000 0.000 2.000 2.000
DEPTI! (IN. ) .346 .343 .100 2. 750
INTENSITY (IN. fHR) .1 73 .1 72 .050 1.375
FIRST TIME MOMENT (HR) .850 .290 .506 1.483

I-" SECOND TIME MOMENT (HR*HR) 1.033 .581 .346 2.299
f-'

TIME STANDARD DEVIATION eRR) .363 .110 ,,080 .500
NONDIM. TIME STD.DEV. ( ) .181 ,,055 .040 .250
NONDIM. 2ND TIME MOMENT ( ) .258 .145 .087 .575
NONDIM. 1ST TIME MOMENT ( ) .425 .145 .253 • 742
DEPTH STANDARD DEVIATION (IN. ) .111 .144 0.000 1.235
NONDIM. DEPTH STD.DEV. ( ) .294 .141 0.000 .494
A OF TRI. HYETOGRAPH (HR) .623 .737 0.000 2.000
B OF TRI. HYETOGRAPH (HR) 1.377 .737 0.000 2.000
A OF NONDIM. HYETOGRAPH ( ) .311 .369 0.000 1.000
B OF NONDIM. HYETOGRAPH ( ) .689 .369 0.000 1.000
-----------------------------------~-~~------------------------------------------------~------------

***** NUMBER OF RAINSTORMS = 291 *****



TABLE 2B. APR-OCT RAINSTORM FROM HOURLY PRECIPITATION DATA AT STATION WASH. NATIONAL VA
DURATION TD = 2.0 HR
RAINFALL DEPTH RANGE .187 IN.. (MEAN) < = DEPTH < 9999.0 IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM MAXIMUM

DURATION (HR) 2.000 0.000 2.000 2.000
DEPTH (IN. ) .481 .381 .190 2.750
INTENSITY (IN. /HR) .241 .191 .095 1.375
FIRST TIME MOMENT (RR) .828 .298 .506 1.483

J-&
SECOND TIME MOMENT (RR*HR) .990 .596 .346 2.299

tv TIME STANDARD DEVIATION (RR) .343 .119 .080 .500
NONDIM. TIME STD.DEV. ( ) .172 .060 .040 .250
NONDIM.. 2ND TIME MOMENT ( ) .247 .149 .087 .575
NONDIM. 1ST TIME MOMENT ( ) .414 .149 .253 .742
DEPTH STANDARD DEVIATION (IN. ) .158 .167 0.000 1.235
NONDIM. DEPTH STD.DEV. ( ) .312 .144 0.000 .494
A OF TRI. HYETOGRAPH (HR) .583 .741 0.000 2.000
B OF TRI. HYETOGRAPH (HR) 1.417 .741 0,,000 2.000
A OF NONDIM. HYETOGRAPH ( ) .292 .370 0.000 1.000
B OF NONDIM. HYETOGRAPH ( ) .708 .370 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 178 *****



TABLE 2C. APR-OCT RAINSTORM FROM HOURLY PRECIPITATION DATA AT STATION WASH. NATIONAL VA
DURATION TD = 2.0 HR
RAINFALL DEPTH RANGE .374 IN. (MEAN*2) < = DEPTH < 9999.0 IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM MAXIMUM

DURATION (RR) 2.000 0.000 2.000 2.000
DEPTH (IN. ) .728 .442 .380 2.750
INTENSITY (IN. fHR) .364 .221 .190 1.375
FIRST TIME MOMENT (RR) .793 .297 .506 1.483

t---> SECOND TIME MOMENT (HR*HR) .920 .. 593 .346 2.299
YJ TIME STANDARD DEVIATION (HR) a322 .129 .. 080 0500

NONDIM. TIME SID.DEV. ( ) .. 161 .064 .. 040 .. 250
NONDIM. 2ND TIME MOMENT ( ) .230 .. 148 .087 .575
NONDIM. 1ST TIME MOMENT ( ) .397 .148 .253 .742
DEPTH STANDARD DEVIATION (IN. ) .248 .207 0.000 1,,235
NONDIM. DEPTH STD.DEV. ( ) .331 .143 0.000 .494
A OF TRI. HYETOGRAPH (RR) .512 .724 0.000 2.000
B OF TRI. HYETOGRAPH (RR) 1.488 .724 0.000 2.000
A OF NONDIM. RYETOGRAPH ( ) .256 .362 0.000 1.000
B OF NONDIM. HYETOGRAPH ( ) .744 .362 0.000 1.000
------------------------~-~-------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 83 *****



TABLE 3A. APR-OCT RAINSTORM FROM HOURLY PRECIPITATION DATA AT STATION WASH. NATIONAL VA
DURATION TD = 3.0 HR
RAINFALL DEPTH RANGE .162 IN. (MEAN/2) < = DEPTH < 9999.0 IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM MAXIMUM

DURATION (HR) 3.000 0.000 3.000 3.000
DEPTH (IN. ) .539 .469 .1 70 2.820
INTENSITY (IN. /HR) .180 .156 .057 .940
FIRST TIME MOMENT (HR) 1.232 .388 .545 2 .. 296
SECOND TIME MOMENT (HR*HR) 2.071 1 ..025 .455 5.556

f--I
TIME STANDARD DEVIATION (HR) .545 .155 .188 .964+:'-

NONDIM. TIME STD.DEV. ( ) .. 182 .052 .063 .321
NONDIM. 2ND TIME MOMENT ( ) .230 .114 .051 .617
NONDIM. 1ST TIME MOMENT ( ) .411 .129 .182 • 765
DEPTH STANDARD DEVIATION (IN. ) .160 .165 .009 1.028
NONDIM. DEPTH STD.DEV. ( ) .274 .092 .055 .450
A OF TRI. HYETOGRAPH (HR) .908 .872 0.000 3.000
B OF TRI. HYETOGRAPH (HR) 2.092 .872 0.000 3.000
A OF NONDIM. HYETOGRAPH ( ) .303 .291 0 ..000 1.000
B OF NONDIM. HYETOGRAPH ( ) .697 .291 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 179 *****



TABLE 3B. APR-OCT RAINSTORM FROM HOURLY PRECIPITATION DATA AT STATION WASH. NATIONAL VA
DURATION TD = 3.0 HR
RAINFALL DEPTH RANGE .325 IN. (MEAN) < = DEPTH < 9999.0 IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION HINIMUM MAXIMUM

DURATION (HR) 3.000 0,,000 3.000 3.000
DEPTH (IN. ) .768 .502 .330 2.820
INTENSITY (IN. /HR) .256 .167 .110 .940
FIRST TIME MOMENT (HR) 1.143 .406 .545 2.296

!-d SECOND TIME MOMENT (HR*HR) 1,,830 1.035 .455 5 e 556U1

TIME STANDARD DEVIATION (RR) .502 .156 .188 .. 964
NONDIM. TIME STD.DEV. ( ) .167 .052 .063 .321
NONDIM. 2ND TIME MOMENT ( ) .203 e 115 .051 .617
NONDIM. 1ST TIME MOMENT ( ) .381 .135 .182 .765
DEPTH STANDARD DEVIATION (IN. ) .239 .1 79 .045 1.028
NONDIM. DEPTH STD.DEV. ( ) .305 .086 .066 .450
A OF TRI. HYETOGRAPH (HR) .742 .853 0.000 3.000
B OF TRI. HYETOGRAPH (HR) 2.258 .853 0.000 3.000
A OF NONDIM. HYETOGRAPH ( ) .247 .284 0.000 1.000
B OF NONDIM. HYETOGRAPH ( ) .753 .284 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 104 *****



TABLE 3C. APR-OCT RAINSTORM FROM HOURLY PRECIPITATION DATA AT STATION WASH. NATIONAL VA
DURATION TD = 3.0 RR
RAINFALL DEPTH RANGE .649 IN. (MEAN*2) < = DEPTH < 9999.0 IN.

~

--------~-------------------------------------------------------------------------------------------

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM MAXIMUM

DURATION (HR) 3.000 0.000 3.000 3.000
DEPTH (IN. ) 1.157 .538 .650 2.820
INTENSITY (IN. /RR) .386 .1 79 .217 .940
FIRST TIME MOMENT (RR) 1.079 .429 .545 2.296

I-' SECOND TIME MOMENT (HR*HR) 1.659 1.063 .455 5.556
0"1 TIME STANDARD DEVIATION (RR) .458 .146 .188 .873

NONDIM. TIME STD.DEV. ( ) .153 .049 .063 .291
NONDIM. 2ND TIME MOMENT ( ) .184 .118 .051 .617
NONDIM. 1ST TIME MOMENT ( ) .360 .143 .182 .765
DEPTH STANDARD DEVIATION (IN .) .372 .195 .107 1.028
NONDIM. DEPTH STD.DEV. ( ) .327 .090 .066 .450
A OF TRI. HYETOGRAPH (HR) .663 .822 0.000 3.000
B OF TRI. RYETOGRAPH (RR) 2.337 .822 0.000 3.000
A OF NONDIM. HYETOGRAPH ( ) .221 .274 0.000 1.000
B OF NONDIM. RYETOGRAPH ( ) .779 .274 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 46 *****



TABLE 4A. APR-OCT RAINSTORM FROM HOURLY PRECIPITATION DATA AT STATION WASH 0 NATIONAL VA
DURATION TD = 4.0 HR
RAINFALL DEPTH RANGE .224 IN. (MEAN/2) < = DEPTH < 9999.0 IN-

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM MAXIMUM

DURATION (HR) 4.000 0.000 4.000 4 .. 000
DEPTH (IN. ) .708 .672 ..240 4.350
INTENSITY (IN./RR) .1 77 .168 ..060 1.088
FIRST TIME MOMENT (HR) 1. 729 .590 .693 3.143

f-l SECOND TIME MOMENT (HR*HR) 4 .. 083 2.212 .895 10.813
'" (HR)TIME STANDARD DEVIATION .790 .201 ",372 1.204

NONDIM. TIME STD.DEV. ( ) ,,198 .050 ..093 .. 301
NONDIM. 2ND TIME MOMENT ( ) .255 .138 .056 .. 676
NONDIM. 1ST TIME MOMENT ( ) .432 .147 .1 73 .786
DEPTH STANDARD DEVIATION (IN. ) .172 .208 .017 1.294
NONDIM. DEPTH STD.DEV. ( ) .218 .087 .. 053 .386
A OF TRI. HYETOGRAPH (HR) 1.416 1.302 0 .. 000 4.000
B OF TRI.. HYETOGRAPH (HR) 2.584 1.302 0.000 4.000
A OF NONDI!'l. HYETOGRAPH ( ) .354 .325 0.000 1.000
B OF NONDIN. HYETOGRAPH ( ) .646 .325 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 98 *****



TABLE 4B .. APR-OCT RAINSTORM FROM HOURLY PRECIPITATION DATA AT STATION WASH. NATIONAL VA
DURATION TD = 4.0 HR
RAINFALL DEPTH RANGE .447 IN. OmAN) < = DEPTH < 9999.0 IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM l-1AXlMUM

DURATION (HR) 4.000 0.000 4.000 4.000
DEPTH (IN. ) 1.014 .769 .460 4.350
INTENSITY (IN. /HR) .253 .192 .115 1.088
FIRST TIME MOMENT (HR) 1.595 .596 .693 3.128

~ SECOND TIME MOMENT (HR*HR) 3 .. 528 2.158 .895 10.813
00 TIME STANDARD DEVIATION (HR) .. 720 .186 .. 372 1 .. 144

NONDIM. TIME STD.DEV .. ( ) .180 .046 .. 093 .286
NONDIM.. 2ND TIME MOMENT ( ) .220 .135 .. 056 .676
NONDIM. 1ST TIME MOMENT ( ) .399 .149 .173 .782
DEPTH STANDARD DEVIATION (IN.) .259 .. 244 .041 1.294
NONDIM. DEPTH STD.DEV. ( ) .241 .083 .071 .386
A OF TRI. HYETOGRAPH (HR) 1.160 1.272 0.000 4.000
B OF TRI. HYETOGRAPH (HR) 2.840 1.272 0.000 4.000
A OF NONDIM. HYETOGRAPH ( ) .290 .318 0.000 1.000
B OF NONDIM. HYETOGRAPH ( ) .710 .318 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NVMBER OF RAINSTORMS = 55 *****



TABLE 4C. APR-OCT RAINSTORri FROM HOURLY PRECIPITATION DATA AT STATION WASH. NATIONAL VA
DURATION TD = 4.0 HR
RAINFALL DEPTH RANGE .895 IN. (MEAN*2) < = DEPTH < 9999.0 IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION }lINlMUM }1AXlMUM

DURATION (RR) 4.000 0.000 4.000 4.000
DEPTH (IN. ) 1.663 .977 .930 4.350
INTENSITY (IN ./HR) .416 .244 .233 1.088
FIRST TIME MOMENT (RR) 1.559 .668 .759 3.128

I-" SECOND TIME MOMENT (HR*HR) 3 .. 398 20552 ,,970 10.813
\0

(HR) 0664 0138 0401 0972TIME ST~~DARD DEVIATION
NONDiMo TIME STD.DEV. ( ) .166 .035 .100 0243
NONDIM. 2ND TIME MOMENT ( ) .212 .160 .061 .676
NONDIM. 1ST TIME MOMENT ( ) .390 .167 .190 .782
DEPTH STANDARD DEVIATION (IN. ) .. 454 .312 .214 1.294
NONDIM. DEPTH STD.DEV. ( ) .266 .055 .181 .359
A OF TRI. HYETOGRAPH (RR) 1.085 1.363 0.000 4.000
B OF TRI. HYETOGRAPH (RR) 2.915 1.363 0.000 4.000
A OF NONDIM. HYETOGRAPH ( ) .271 .341 0.000 1.000
B OF NONDIM. HYETOGRAPH ( ) .729 .341 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 20 *****



TABLE SA. APR-OCT RAINSTORM FROM HOURLY PRECIPITATION DATA AT STATION WASH. NATIONAL VA
DURATION TD = 5.0 HR
RAINFALL DEPTH RANGE .247 IN. (MEAN/2) < = DEPTH < 9999.0 IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM MAXIMUM

DURATION (HR) 5.000 0.000 5.000 5.000
DEPTH (IN. ) .701 .444 .250 2.210
INTENSITY (IN. /RR) .140 .089 .050 .442
FIRST TIME MOMENT (RR) 2.213 .546 1.079 3.421

N SECOND TIME MOMENT (RR*RR) 6.520 2.542 2.466 12.962
0 TIME STANDARD DEVIATION (RR) 1.084 .. 264 .476 1.605

NONDIM. TIME STD.DEV. ( ) .21 7 .053 .095 .321
NONDIM. 2ND TIME MOMENT ( ) .261 .102 .099 .518
NONDIM. 1ST TIME MOMENT ( ) .443 .109 .216 .684
DEPTH STANDARD DEVIATION (IN. ) .133 .119 .005 .604
NONDIM. DEPTH STD.DEV. ( ) .1 73 .064 .017 .364
A OF TRI. RYETOGRAPH (RR) 1. 763 1.421 0.000 5.000
B OF TRI. HYETOGRAPH (RR) 3.237 1.421 0.000 5.000
A OF NONDIM. HYETOGRAPH ( ) .353 .2'84 0.000 1.000
B OF NONDIM. RYETOGRAPH ( ) .647 .284 0.000 1.000
---------~------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 63 *****



TABLE 5B. APR-OCT RAINSTORM FROM HOURLY PRECIPITATION DATA AT STATION WASH. NATIONAL VA
DURATION TD = 5.0 HR
RAINFALL DEPTH RANGE .494 IN. (~mAN) < = DEPTH < 9999.0 IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM HAXlMUM

DURATION (RR) 5.000 0.000 5.000 5.000
DEPTH (IN. ) 1.000 .408 .520 2.210
INTENSITY (IN. /HR) .200 .082 .104 .442
FIRST TIME MOMENT (RR) 2.205 .554 1.109 3.410

N SECOND TIME MOMENT (RR*HR) 6 .. 307 2.603 2.466 12.962
f-I TIME STANDARD DEVIATION (RR) 1 .. 003 .250 .476 1.460

NONDIM. TIME STD.DEV. e ) .. 201 .050 .095 .292
NONDIM. 2ND TIME MOMENT ( ) .252 .104 .099 .518
NONDIM. 1ST TIME MOMENT ( ) .441 .111 .222 .682\

DEPTH STANDARD DEVIATION (IN. ) .201 .126 .054 .604
NONDIM. DEPTH STD.DEV. ( ) .192 .061 .090 .364
A OF TRI. HYETOGRAPH (RR) 1. 733 1.450 0.000 5.000
B OF TRI. RYETOGRAPH (RR) 3.267 1.450 0.000 5.000
A OF NONDIH. RYETOGRAPH ( ) .347 .290 0.000 1.000
B OF NONDIM. RYETOGRAPR ( ) .653 .290 0.000 1.000
-------------------------"--------------------------------------------~---- ----------------- - - - -- -- - -

***** NUMBER OF RAINSTORMS = 34 *****



TABLE 5C. APR-OCT RAINSTORM FROM HOURLY PRECIPITATION DATA AT STATION WASH. NATIONAL VA
DURATION TD = 5.0 HR
RAINFALL DEPTH RANGE .989 IN. (MEAN*2) < = DEPTH < 9999.0 IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION HINIMUM NAXINUH

DURATION (RR) 5.000 0.000 5.000 5.000
DEPTH (IN. ) 1.363 .343 1.030 2.210
INTENSITY (IN. fRR) .273 .069 .206 .442
FIRST TIME MOMENT (RR) 2.089 .623 1.109 3.410
SECOND TIME MOMENT (HR*HR) 5.877 2.625 2.466 11.936

N TIME STANDARD DEVIATION (RR) 1.004 .251 .476 1.397N

NONDIM. TIME STD.DEV. ( ) .201 .050 .095 .279
NONDIM. 2ND TIME MOMENT I' ) .235 .105 .099 .477"NONDIM. 1ST TIME MOMENT ( ) .418 .125 .222 .682
DEPTH STANDARD DEVIATION (IN. ) .293 .135 .11 7 .604
NONDIM. DEPTH STD.DEV. ( ) .210 .070 .105 .364
A OF TRI. RYETOGRAPH (HR) 1.509 1.493 0.000 5.000
B OF TRI. HYETOGRAPH (HR) 3.491 1 .493" 0.000 5.000
A OF NONDIM. HYETOGRAPH ( ) .302 .299 0.000 1.000
B OF NONDIM. HYETOGRAPH ( ) .698 .299 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 15 *****



11 i . SAMP Lit: RESULTS FROM ARS DI\T/\

The detailed results of statistical analysis of the rainfall data of

5, 15, 30, and 60 minute recording time intervals derived from the USDA ARS

break-point precipitation data for the "season" of 16 April to 15 October for

each of the 13 stations are summarized in 936 tables. The stations are listed

in Table 6 following the alphabetic order of the states.

For each station, the computed values of the statistical mean, standard

deviation, and range of 14 rainstorm parameters are presented in 72 tables in

the following order:

· tIt = 5 minutes

7 durations: 10, 15, 20, 25, 30, 60, 120 minutes

within each duration 3 depth ranges in

the following order

D > 0.5 D
mean

D > D
mean

D > 2 D
mean

· At 15 minutes

7 durations: 30, 45, 60, 120, 180, 21fO, 300 minutes

within each duration :3 dep t h ranges as

for Lt = 5 minutes

• At 30 minutes

6 durations: 60, 90, 120, 180, 240, 300 minutes

within each duration 3 depth ranges as

for Lt = 5 minutes

· Lt 60 minutes

4 durations: 120, 180, 240, 300 minutes

within each duration 3 depth ranges as

for Lt = 5 minutes.

In each table the statistical mean, standard deviation and range of 14

rainstorm parameters are presented in the following order, the same as

the first 14 parameters for the NWS data.

(a) t
d,

in minutes

(b) D, in inches

(c) i, in in./hr

23



(d) t in hours,
(l') C, in hours s qua r c-

(I") a
t'

in hours

(g) o 0

t
(h) CO

.11 '

(i)
-0

t

(j) ad' in inches

(k) °ad

(1) a = 3t t
d,

in minutes

(m) b t
d

- a, in minutes

(n) a ° = a/t
d

The value of b O can be computed as 1 - aO. The number of rainstorms in each

class used to compute the statistical values in each table is also given.

The detailed results of statistical analysis for a sample ARS station,

OOYI02 near Coshocton, Ohio are present in Tables 7 to 30 as an example.
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TABLE h. St;llion Location and Numho r 01 H;linsLorms

from AI~S AgricuJ t ura l 1';xpcrilnl':ll;J I
Wil[prsheds Pr r-c i p i ratLou 1);1(;1

Numher of r;1 l n s to r ms from dn [;1

with recording time interval, At (min)

Loca tion Station No. 5 15 30 60
- --_._._._. __._---~---_ .._.~-----_.__ ..__ .._. - _.,_ v __ •___ ,_,•• _." ____••_._ ._.______ --_._._.---.-.-._--

Bentonville, AR 000005 51 60 81 R8

Safford, AZ 000002 256 241 248 221

Reynolds, ID 012X29 131 207 244 226

Treynor, IA 000011 173 241 271 261

McCreddie, MO 000004 568 673 818 800

Hastings, NE RGPC3l 199 251 314 320

Alhuquerque, NM 000001 271 293 299 261

Coshocton, OH OOYI02 974 982 1056 893

Cherokee, OK OOOC09 294 '309 367 360

Guthrie, OK OOOC12 543 375 338 290

Danville, VT 000001 424 51+2 613 513

Blacksburg, VA P08R02 202 289 416 359

Hoorefield, WV R01POl 134 200 256 246

--- -~----~-~------------------_.~-----_.- ._. ------_._---_._---------------------_.-
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TABLE 7A. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OH
DURATION =10.0 MIN DATA TIME INTERVAL =5 MIN (1937-78)
RAINFALL DEPTH RANGE .033 (~mAN*O.5) IN. <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM MAXIMUM

DURATION (MIN) 10.000 0.000 10.000 10.000
DEPTH (IN. ) .104 .090 .040 .590
INTENSITY (IN. /HR) .627 .538 .240 3.540
FIRST TIME MOMENT (HR) .078 .018 .045 .119
SECOND TIME MOMENT (HR*HR) .008 .003 .003 .015

N TIME STANDARD DEVIATION (HR) .044 .004 .029 .048
0' NONDIM. TIME STD.DEV. ( ) .264 .026 .1 72 .289

NONDIM. 2ND TIME MOMENT. ( ) .302 .109 .101 .548
NONDIM. 1ST TIME MOMENT ( ) .468 .109 .268 .714
DEPTH STANDARD DEVIATION (IN. ) .021 .026 0.000 .180
NONDIM. DEPTH STD.DEV. ( ) .185 .132 0.000 .464
A OF TRI. HYETOGRAPH (~IIN ) 4.113 3.108 0.000 10.000
B OF TRI. HYETOGRAPH (MIN) 5.887 3.108 0.000 10.000
A OF NONDIM. HYETOGRAPH ( ) .411 .311 0.000 1.000
-------------------------,-------------------------------------------------~-------------------------

***** NUMBER OF RAINSTORMS = 241 *****



TABLE 7B. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =10.0 MIN DATA TIME INTERVAL =5 MIN (1937-78)
RAINFALL DEPTH RANGE .066 (MEAN) IN. <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM MAXIMUM

DURATION (MIN) 10.000 0.000 10.000 10.000
DEPTH (IN. ) .156 .099 .070 .590
INTENSITY (IN. /RR) .934 .595 .420 3.540
FIRST TIME MOMENT (HR) .076 .019 .045 .119
SECOND TIME MOMENT (RR*HR) .008 .003 .003 .015

N TIME STANDARD DEVIATION (RR) .044 .. 005 .029 .048
-......J NONDIM. TIME STD.DEV. ( ) .261 ~O29 ..1 72 .289

NONDIM. 2ND TIME MOMENT ( ) .289 .112 .101 .548
NONDIM. 1ST TIME MOMENT ( ) .456 .112 .268 • 714
DEPTH STANDARD DEVIATION (IN. ) .032 .031 0.000 .180
NONDIM. DEPTH STD.DEV. ( ) .199 .132 0.000 .464
A OF TRI. HYETOGRAPH (MIN) 3.779 3.104 0.000 10.000
B OF TRI. HYETOGRAPH (MIN) 6.221 3.104 0.000 10.000
A OF NONDIM. HYETOGRAPH ( ) .378 .310 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 126 *****



TABLE 7C. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =10.0 MIN DATA TIME INTERVAL =5 MIN (1937-78)
RAINFALL DEPTH RANGE .132 (MEAN*2.0) IN. <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM MAXIMUM

DURATION (MIN) 10.000 0.000 10.000 10.000
DEPTH (IN. ) .241 .099 .140 .590
INTENSITY (IN. fHR) 1.448 .593 .840 3.540
FIRST TIME MOMENT (HR) .075 .018 .045 .11 7
SECOND TIME MOMENT (HR*HR) .008 .003 .003 .015

N TIME STANDARD DEVIATION (HR) .044 .005 .029 .048
co NONDIM. TIME STD.DEV. ( ) .262 .031 .1 72 .289

NONDIM. 2ND TIME MOMENT ( ) .281 .107 .101 .533
NONDIM. 1ST TIME MOMENT ( ) .448 .107 .268 • 700
DEPTH STANDARD DEVIATION (IN. ) .049 .039 0.000 .180
NONDIM. DEPTH STD.DEV. ( ) .199 .129 0.000 .464
A OF TRI. HYETOGRAPH (MIN) 3.571 2.941 0.000 10.000
B OF TRI. HYETOGRAPH (MIN) 6.429 2.941 0.000 10.000
A OF NONDIM. HYETOGRAPH ( ) .357 .294 0.000 1.000
--------------------------------------------------_.~-~----------------------------------------------

***** NUMBER OF RAINSTORMS = 54 *****



TABLE 8A. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =15.0 MIN DATA TIME INTERVAL =5 MIN (1937-78)
RAINFALL DEPTH RANGE .054 (MEAN*0.5) IN. <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM MAXIMUM

DURATION (MIN) 15.000 0.000 15.000 15.000
DEPTIl (IN. ) .185 .141 .060 .810
INTENSITY (IN. /HR) • 742 .566 .240 3.240
FIRST TIME MOMENT (HR) .111 .026 .. 051 .191
SECOND TIME MOMENT (HR*HR) .01 7 .006 .004 .039

N TIME STANDARD DEVIATION (HR) .060 .008 .037 .081
\.0 NONDIM. TIME STD.DEV. ( ) .241 .032 .149 .324

NONDIMo 2ND TIME MOMENT ( ) .269 .100 .068 .620
NONDIM. 1ST TIME MOMENT ( ) .446 .106 ,,203 • 764
DEPTH STANDARD DEVIATION (IN. ) .035 .031 0.000 .164
NONDIM. DEPTH STD.DEV. ( ) .186 .082 0.000 .4) 5
A OF TRI. HYETOGRAPH (MIN) 5.302 4.183 0.000 15.000
B OF TRI. HYETOGRAPH (MIN) 9.698 4.183 0.000 15.000
A OF NONDIN. HYETOGRAPH ( ) .353 .279 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMEER OF RAINSTORMS = 177 *****



TABLE 8B. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =15.0 MIN DATA TIME INTERVAL =5 MIN (1937-78)
RAINFALL DEPTH RANGE .108 (MEAN) IN. <= DEPTH <****** IN.

STANDARD
PARAMETER UNIT MEAN DEVIATION MINIMUM HAXlMUM
----------------------------------------------------------------------------------------------------

DURATION (HIN) 15.000 0.000 15.000 15.000
DEPTH (IN. ) .267 .141 .110 .810
INTENSITY (IN./RR) 1.069 .564 .440 3.240
FIRST TIME MOMENT (RR) .112 .025 .053 .167
SECOND TIME MOMENT (RR*RR) .017 .006 .005 .031

w TIME STANDARD DEVIATION (RR) .059 .008 .043 .. 078
0 NONDIM. TIME STD.DEV. ( ) .235 .031 .1 72 .313

NONDIM. 2ND TIME, MOMENT ( ) .265 .094 .075 .502
NONDIM. 1ST TINE MOMENT ( ) .446 .100 .214 .667
DEPTH STANDARD DEVIATION (IN .. ) .051 .033 .002 .164
NONDIM. DEPTH STD.DEV. ( ) .192 .075 .009 .395
A OF TRI. RYETOGRAPH (MIN) 5.324 4.079 0.000 15.000
B OF TRI. HYETOGRAPH (MIN) 9.676 4.079 0.000 15.000
A OF NONDIM. HYETOGRAPH ( ) .355 .272 0.000 1.000

***** NUMBER OF RAINSTORMS = 100 *****



TABLE 8C. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OH
DURATION =15.0 MIN DATA TIME INTERVAL =5 MIN (1937-78)
RAINFALL DEPTH RANGE .216 (MEAN*2.0) IN. <= DEPTH <****** IN.

" PARA}1ETER UNIT MEAN
STANDARD

DEVIATION MINIMUM NAXlMUH

DURATION (MIN) 15.000 0.000 15.000 15.000
DEPTH (IN. ) .358 .127 .220 .810
INTENSITY (IN. /HR) 1.433 .507 .880 3.240
FIRST TIME MOMENT (HR) .11 7 .026 .057 .167
SECOND TIME MOMENT (HR*HR) .018 .006 .006 .031

w TIME STANDARD DEVIATION (RR) .058 .008 .044 .078
!-' NONDIM. TIME STD.DEV. ( ) .232 .032 .1 75 .313

NONDIM. 2ND TIME MO}lliNT ( ) .284 .102 0088 0502
NONDIM. 1ST TIME MOMENT ( ) .467 .104 .2i8 .667
DEPTH STANDARD DEVIATION (IN. ) .068 .033 .002 .164
NONDIM. DEPTH STD.DEV. ( ) .194 .077 .009 .374
A OF TRI. HYETOGRAPH (MIN) 6.246 4.305 0.000 15.000
B OF TRI. HYETOGRAPH (MIN) 8. 754 4.305 0.000 15.000
A OF NONDIM. HYETOGRAPR ( ) .416 .287 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 56 *****



TABLE 9A. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OH
DURATION =20.0 MIN DATA TIME INTERVAL =5 MIN (1937-78)
RAINFALL DEPTH RANGE .050 (MEAN*0.5) IN. <= DEPTH <****** IN.

PARAMETER UNIT MEAN
ST,Ai;:i;Ak: ...

DEVIATION MINIMUM MAXIMUM

DURATION (MIN) 20.000 0.000 20.000 20.000
DEPTIl (IN. ) .186 .158 .060 .800
INTENSITY (IN./HR) .558 .475 .180 2.400
FIRST TlME,MOMENT (HR) .146 .042 .053 .261
SECOND TIME MOMENT (HR*HR) .029 .013 .005 .074

w TIME STANDARD DEVIATION (HR) .078 .013 .047 .122
N NONDIM. TIME STD.DEV. ( ) .233 .038 .142 .365

NONDIM. 2ND TIME MOMENT ( ) .264 .120 .045 .665
NONDIM. 1ST TIME MOMENT ( ) .439 .127 .159 .784
DEPTH STANDARD DEVIATION (IN. ) .033 .033 .000 .184
NONDIM. DEPTH STD.DEV. ( ) .165 .079 .000 .385
A OF TRI. HYETOGRAPH (MIN) 7.067 6.213 0.000 20.000
B OF TRI. HYETOGRAPH (MIN) 12.933 6.213 0.000 20.000
A OF NONDIM. HYETOGRAPH ( ) .353 .311 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 171 *****



TABLE 9B. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OH
DURATION =20.0 MIN DATA TIME INTERVAL =5 MIN (1937-78)
RAINFALL DEPTH RANGE .100 (MEAN) IN. <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM MAXIMUM

DURATION (HIN) 20.000 0.000 20.000 20.000
DEPTH (IN. ) .266 .169 .110 .800
INTENSITY (IN. /HR) • 799 .506 .330 2.400
FIRST TIME MOMENT (HR) .139 .043 .053 .261
SECOND TIME MOMENT (RR*HR) .026 .013 .005 .074
TIME STANDARD DEVIATION (RR) .073 .012 .047 .103

~

( )~ NONDIN. TIME STD.DEV. .218 .035 .142 e310
NONDIM. 2ND TIME MOMENT ( ) e 238 .11 7 .. 045 e 665
NONDIM. 1ST TIME MOMENT ( ) .416 .129 .159 e 784
DEPTH STANDARD DEVIATION (IN. ) .049 .034 .002 .184
NONDIM. DEPTH STD.DEV. ( ) .188 .073 .016 .385
A OF TRI. HYETOGRAPH (HIN) 5.980 6.191 0.000 20.000
B OF TRI. HYETOGRAPH (HIN) 14.020 6.191 0.000 20.000
A OF NONDIM. HYETOGRAPH ( ) .299 .310 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 98 *****



TABLE 9C. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =20.0 MIN DATA TIME INTERVAL =5 MIN (1937-78)
RAINFALL DEPTH RANGE .200 (MEAN*2.0) IN. <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM l-1AXIMUM

't

DURATION (MIN) 20.000 0.000 20.000 20.000
DEPTH (IN. ) .407 .156 .210 .800
INTENSITY (IN. /RR) 1.221 .469 .630 2.400
FIRST TIME MOMENT (RR) .143 .040 .066 .223
SECOND TIME MOMENT (HR*RR) .027 .012 .007 .053
TIME STANDARD DEVIATION (RR) .072 .012 .048 .103

w NONDIM. TIME STD.DEV. ( ) .216 .035 .143 .310~

NONDIM. 2ND TIME MOMENT ( ) .245 .108 .064 .480
NONDIM. 1ST TIME MOMENT

,
) .428 .121 .197 .668\~

DEPTH STANDARD DEVIATION (IN. ) .075 .035 .023 .184
NONDIM. DEPTH STD.DEV. ( ) .187 .066 .058 .356
A OF TRI. HYETOGRAPH (MIN) 6.457 6.273 0.000 20.000
B OF TRI. RYETOGRAPH (NIN) 13.543 6.273 0.000 20.000
A OF NONDIM. HYETOGRAPH ( ) .323 .314 0.000 1.000
------------------------_._-------------------------------------- -----~------------------------------

***** NUMBER OF RAINSTORMS = 45 *****



TABLE IDA. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OH
DURATION =25.0 MIN DATA TIME INTERVAL =5 MIN (1937-78)
RAINFALL DEPTH RANGE .067 (MEAN*0.5) IN. <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM MAXIMUM

DURATION (MIN) 25.000 0.000 25.000 25.000
DEPTH (IN. ) .225 .1 79 .070 .870
INTENSITY (IN. /HR) .541 .430 .168 2.088
FIRST TIME MOMENT (RR) .1 75 .049 .056 .312
SECOND TIME MOMENT (RR*HR) .043 .019 .007 .108
TIME STANDARD DEVIATION (RR) .100 .017 .063 ,,146

w
NONDIM. TIME STD.DEV. ( ) e240 .042 .351VI .151
NONDIM. 2ND TIME MO~ffiNT ( ) 0249 .109 .041 .623
NONDIM. 1ST TIME MOMENT ( ) .419 .118 .134 .750
DEPTH STANDARD DEVIATION (IN. ) .034 .034 0.000 .147
NONDIM. DEPTH STD.DEV. ( ) .134 .064 0.000 .366
A OF TRI. RYETOGRAPH (MIN) 7.442 7.107 0.000 25.000
B OF TRI. RYETOGRAPH (MIN) 17.558 7.107 0.000 25.000
A OF NONDIM. HYETOGRAPH ( ) .298 .284 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 126 *****



TABLE lOB. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OH
DURATION =25.0 MIN DATA TIME INTERVAL =5 MIN (1937-78)
RAINFALL DEPTH RANGE .135 (MEAN) IN. <= DEPTH <****** IN.

STANDARD
PARAl-'lETER UNIT MEAN DEVIATION NINIHUM HAXlMUM

-------------------------------------------~------------------------------------------~-------------

DURATION (HIN) 25.000 0.000 25.000 25.000
DEPTH (IN. ) .329 .1 79 .140 .870

w INTENSITY (IN. /HR) • 789 .430 .336 2.088
0\

(RR) .168 .052 .056 .283FIRST TIME MOMENT
SECOND TIME MOMENT (HR*HR) .040 .019 .007 eD88
TIME STANDARD DEVIATION (HR) .093 .01 7 .063 .146
NONDIM. TIME STD.DEV. ( ) .223 .041 .151 .. 351
NONDIM. 2ND TIME MOMENT ( ) .229 .109 .041 .507
NONDIM. 1ST TIME MOMENT ( ) .402 .124 .134 .680
DEPTH STANDARD DEVIATION (IN. ) .052 .035 .009 .147
NONDIM. DEPTH STD.DEV. ( ) .157 .057 .055 .366
A OF TRI. HYETOGRAPH (MIN) 6.786 7.201 0.000 25.000
B OF TRI. HYETOGRAPH (~UN) 18.214 7.201 0.000 25.000
A OF NONDIM. HYETOGRAPH ( ) .271 .288 0.000 1.000

***** NUMBER OF RAINSTORMS = 71 *****



TABLE 10C. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =25.0 MIN DATA TIME INTERVAL =5 MIN (1937-78)
RAINFALL DEPTH RANGE .270 (MEAN*2.0) IN. <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION l-lIl'IMUM }fAXIMUM

DURATION (HIN) 25.000 0.000 25.000 25.000
DEPTH (IN. ) .452 .153 .270 .870
INTENSITY (IN ./RR) 1.086 .366 .648 2.088
FIRST TIME MOMENT (RR) .167 .052 .056 .282
SECOND TIME MOMENT (HR*HR) .038 .018 .007 .084

\".I..) TIME STANDARD DEVIATION (RR) .088 .015 .063 .120
'~J NONDIM. TIME STD.DEV. ( ) .210 .. 037 .151 .287

NONDIM. 2ND TIME MO}lliNT ( 'I .220 0104 ,,041 .481J

NONDIM. 1ST TIME MOMENT ( ) .400 .125 .134 .676
DEPTH STANDARD DEVIATION (IN D) .073 .033 .019 .147
NONDIM. DEPTH STD.DEV. ( ) .162 .060 .055 .366
A OF TRI. HYETOGRAPH (MIN) 6.812 6.838 0.000 25.000
B OF TRI. HYETOGRAPH (MIN) 18.188 6.838 0.000 25.000
A OF NONDIM. HYETOGRAPH ( ) .272 .274 0.000 1.000
-----------------------------------------------------------------------------------~----------------

***** NUMBER OF RAINSTORMS = 39 *****



TABLE 11A. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =30.0 MIN DATA TIME INTERVAL =5 MIN (1937-78)
RAINFALL DEPTH RANGE .054 (MEAN*0.5) IN. <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM HAXlMUM

DURATION (MIN) 30.000 0.000 30.000 30.000
DEPTH (IN. ) .197 .159 .060 1 .. 060
INTENSITY (IN. /HR) .393 .318 .120 2 GI20

VJ FIRST TIME MOMENT (HR) .211 .064 .069 .398
co SECOND TIME MOMENT (HR*HR) .. 063 .030 .013 .1 74

TIME STANDARD DEVIATION (RR) .118 .023 .070 .167
NONDIM. TIME STD.DEV. ( ) .236 .047 .141 .333
NONDIM. 2ND TIME MOMENT ( ) .252 .119 .052 .696
NONDIM. 1ST TIME MOMENT ( ) .421 .128 .138 • 796
DEPTH STANDARD DEVIATION (IN. ) .027 .027 0 .. 000 .155
NONDIM. DEPTH STD.DEV. ( ) .124 .070 0.000 .324
A OF TRI. HYE TOGRAPH (MIN) 9.555 8.741 0.000 30.000
B OF TRI. HYETOGRAPH O·lIN) 20.445 8. 741 0.000 30.000
A OF NONDIM. HYETOGRAPH ( ) .319 .291 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 153 *****



TABLE lIB. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OH
DURATION =30.0 MIN DATA TIME INTERVAL =5 MIN (1937-78)
RAINFALL DEPTH RANGE .108 (}lliAN) IN. <= DEPTH <****** IN.

" "

PARAMETER UNIT MEAN
STANDARD

DEVIATION HINIMUM MAXIMUH

DURATION (MIN) 30.000 0.000 30.000 30.000
DEPTH (IN. ) .278 .161 .110 1.060
INTENSITY (IN. /HR) .556 .322 .220 2 .. 120

w FIRST TIME MOMENT (RR) .198 .066 .069 .356
1.0 SECOND TIME MOMENT (RR*HR) .056 .030 .013 .131

TIME STANDARD DEVIATION (HR) .110 .024 .070 e166
NONDIM. TI~ffi STD .. DEV.

,
) ,,219 .048 .. 141 ,,332~

NONDIM. 2ND TIME MOMENT ( ) .224 .119 .052 ,,525
NONDIM. 1ST TIME MOMENT ( ) .395 .133 .138 • 711
DEPTH STANDARD DEVIATION (IN. ) .041 .027 .000 .155
NONDIM. DEPTH STD.DEV. ( ) .150 .061 .000 .324
A OF TRI. HYETOGRAPH (MIN) 8.002 8.976 0.000 30.000
B OF TRI. HYETOGRAPH (~lIN) 21.998 8.976 0.000 30.000
A OF NONDIM. HYETOGRAPH ( ) .267 .299 0.000 1.000
------------_._--------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 91 *****



TABLE 11C. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =30.0 MIN DATA TIME INTERVAL =5 MIN (1937-78)
RAINFALL DEPTH RANGE .216 (MEAN*2.0) IN. <= DEPTH <****** IN.

--------~-------------------------------------------------------------------------------------~-----

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM MAXIMUM

DURATION (MIN) 30.000 0.000 30.000 30.000
DEPTH (IN .) .384 .151 .220 1.060
INTENSITY (IN. /HR) .769 .302 .440 2.120

~ FIRST TIME MOMENT (HR) .196 .056 .094 .313
0

SECOND TIME MOMENT (HR*HR) .053 .025 ..015 ..109
TIME STANDARD DEVIATION (HR) .105 .021 .071 .152
NONDIM. TIME STD.DEV. ( ) .210 .043 .141 .304
NONDIM. 2ND TIME MOMENT ( ) .211 .099 .059 .434
NONDIM. 1ST TIME MOMENT ( ) .391 .113 .188 ..625
DEPTH STANDARD DEVIATION (IN.) .056 .028 .013 .155
NONDIM. DEPTH STD.DEV. ( ) .147 .047 .054 .256
A OF TRI. HYETOGRAPH (MIN) 7.027 8.123 0.000 26.294
B OF TRI. HYETOGRAPH (MIN) 22.973 8.123 3.706 30.000
A OF NONDIM. HYETOGRAPH ( ) .234 .271 0.000 .876

--------------~~------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 49 *****



TABLE 12A. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OH
DURATION =60.0 MIN DATA TIME INTERVAL =5 MIN (1937-78)
RAINFALL DEPTH RANGE .066 (MEAN*0.5) IN. <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION HINlMUM }rAXIMUM

DURATION CHIN) 60.000 0.000 60.000 60.000
DEPTH (IN. ) •L2 5 .166 .070 .800
INTENSITY (IN ./HR) .225 .166 .070 .800

~ FIRST TIME MOMENT (RR) .415 .156 .115 .855
~

SECOND TIME MOMENT (RR*HR) 'i~: r,.263 .151 .030 e ; ,i :J

TIME STANDARD DEVIATION (RR) .252 .055 .. 120 .347
NONDIM. TIME STD.DEV. ( ) .252 .055 .120 .347
NONDIM. 2ND TIME MOMENT ( ) .263 .151 .030 • 759
NONDIM. 1ST TIME MOMENT ( ) .415 .156 .115 .855
DEPTH STANDARD DEVIATION (IN. ) .019 .021 0.000 .076
NONDIM. DEPTH STD.DEV. ( ) .073 .047 0.000 .193
A OF TRI. HYETOGRAPH (loUN) 18.557 18.911 0.000 60.000
B OF TRI. HYETOGRAPH (NIN) 41.443 18.911 0.000 60.000
A OF NONDIM. HYETOGRAPH ( ) .309 .315 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 80 *****



TABLE 12B. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =60.0 MIN DATA TIME INTERVAL =5 MIN (1937-78)
RAINFALL DEPTH RANGE .132 (MEAN) IN. <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION HINIMUM MAXIMUM

DURATION (HIN) 60.000 0.000 60.000 60.000
DEPTH (IN. ) .309 .163 .140 .800
INTENSITY (IN ./HR) .309 .163 .140 .800

~ FIRST TIME MOMENT (HR) .395 .1 71 .115 .831
N SECOND TIME MOMENT (HR*HR) .246 .161 .030 . 715

TIME STANDARD DEVIATION (HR) .241 .059 .120 .347
NONDIM. TIME STD.DEV. ( ) .241 .059 .120 .347
NONDIM. 2ND TIME ~IOMENT ( ) .246 .161 .030 • 715
NONDIM. 1ST TIME MOMENT ( ) .395 .1 71 .115 .831
DEPTH STANDARD DEVIATION (IN. ) .028 .022 .002 .076
NONDIM. DEPTH STD.DEV. ( ) .084 .047 .012 .193
A OF TRI. HYETOGRAPH (MIN) 17.095 20.248 0.000 60.000
B OF TRI. HYETOGRAPH 01IN) 42.905 20.248 0.000 60.000
A OF NONDIM. HYETOGRAPH ( ) .285 .337 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 49 *****



TABLE 12C. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =60.0 MIN DATA TIME INTERVAL =5 MIN (1937-78)
RAINFALL DEPTH RANGE .265 (MEAN*2.0) IN. <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION 1wIINIltlUM HAXIHUH

DURATION (MIN) 60.000 0.000 60.000 60.000
DEPTH (IN. ) .455 .136 .280 .800
INTENSITY (IN. /HR) .455 .136 .280 .800

.p.. FIRST TIME MOMENT (HR) .344 .188 .115 @ 791
w SECOND TIME MOMENT (HR*HR) .204 .180 ,,030 0665

TIME STANDARD DEVIATION (RR) .220 .065 .120 .340
NONDIM. TIME STD.DEV. ( ) .220 .065 .120 .340
NONDIM. 2ND TIME MOMENT ( ) .204 .180 .030 .665
NONDIM. 1ST TIME MOMENT ( ) .344 .188 .115 • 791
DEPTH STANDARD DEVIATION (IN. ) .048 .016 .017 .076
NONDIM. DEPTH STD.DEV. ( ) .108 .037 .057 .193
A OF TRI. HYETOGRAPH (MIN) 12.285 21.613 0.000 60.000
B OF TRI. HYETOGRAPH (MIN) 47.715 21.613 0.000 60.000
A OF NONDIN. HYETOGRAPH ( ) .205 .360 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 22 *****



TABLE 13A. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =120.0 MIN DATA TIME INTERVAL =5 MIN (1937-78)
RAINFALL DEPTH RANGE .121 (}ffiAN*0.5) IN. <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION HINlMUM ~1AXlMUM

DURATION (MIN) 120.000 0.000 120.000 120.000
DEPTH (IN. ) .488 .678 .150 3.610
INTENSITY (IN./HR) .244 .339 .075 1.805

~
FIRST TIME MOMENT (HR) .955 .282 .262 1.41 7

~ SECOND TIME MOMENT (HR*HR) 1.242 .538 .229 2.270
TIME STANDARD DEVIATION (HR) .494 .107 .285 .693
NONDIM. TIME STD.DEV. ( ) .247 .054 .143 .346
NONDIM. 2ND TIME MOMENT ( ) .311 .134 .057 .568
NONDIM. 1ST TIME MOMENT ( ) .477 .141 .131 • 708
DEPTH STANDARD DEVIATION (IN. ) .019 .022 .002 .081
NONDIM. DEPTH STD.DEV. ( ) .040 .024 .011 .111
A OF TRI. HYETOGRAPH (MIN) 56.691 39.199 0.000 120.000
B OF TRI. HYETOGRAPH (MIN) 63.309 39.199 0.000 120.000
A OF NONDIM. HYETOGRAPH ( ) .472 .327 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 26 *****



TABLE 13B. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =120.0 MIN DATA TIME INTERVAL =5 MIN (1937-78)
RAINFALL DEPTH RANG~ , .242 (MEAN) IN. <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM HAXIMUM

DURATION (l-fIN) 120.000 0.000 120.000 120.000
DEPTH (IN. ) .712 .832 .280 3.610
INTENSITY (IN. /HR) .356 .416 .140 1.805

~ FIRST TIME MOMENT (HR) 1.024 .248 .512 1 .41 7
VI SECOND TIME MO~lliNT (HR*HR) 1.344 .. 519 .481 2.270

TIME STANDARD DEVIATION (HR) .476 .. 116 .285 .693
NONDIM. TIME STD.DEV. ( ) .238 .058 .143 .346
NONDIM. 2ND TIME MOMENT ( ) .336 .130 .120 .. 568
NONDIM. 1ST TIME MOMENT ( ) .512 .124 .256 • 708
DEPTH STANDARD DEVIATION (IN. ) .028 .025 .003 .0-81
NONDIM. DEPTH STD.DEV. ( ) .040 .021 .011 .092
A OF TRI. HYETOGRAPH (~IIN ) 65.095 39.329 0.000 120.000
B OF TRI. HYETOGRAPH (MIN) 54.905 39.329 0.000 120 .000
A OF NONDIM. HYETOGRAPH ( ) .542 .328 0.000 1.000
--------------------------------------------------------------------- -~--~------------------- - --- -- -

***** NUMBER OF RAINSTORMS = 15 *****



TABLE 13C. APR-OCT RAINSTORMS FROMARS PRECIPITATION DATA AT STATION COSHOCTON, OH
DURATION =120.0 MIN DATA TIME INTERVAL =5 MIN (1937-78)
RAINFALL DEPTH RANGE .485 (MEAN*2.0) IN. <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM MAXIMUM

DURATION (MIN) 120.000 0.000 120.000 120.000
DEPTH (IN .~) 1.153 1.090 .590 3.610
INTENSITY (IN./RR) .576 .545 .295 1.805

~ FIRST TIME MOMENT (HR) 1.054 .298 .. 512 1.41 70'\
SECOND TIME MOMENT (HR*HR) 1.410 .588 .481 2.270
TIME STANDARD DEVIATION (HR) .460 .122 .285 .649
NONDIM. TIME STD.DEV. ( ) .230 .061 .143 .325
NONDIM. 2ND TIME MOMENT ( ) .353 .147 .120 .568
NONDIM. 1ST TIME MOMENT ( ) .527 .149 .256 .708
DEPTH STANDARD DEVIATION (IN. ) .047 .024 .016 .081
NONDIM. DEPTH STD.DEV. ( ) .050 .024 .020 .092
A OF TRI. HYETOGRAPH (MIN) 71.495 42.520 0.000 120.000
B OF TRI. HYETOGRAPH (MIN) 48.505 42.520 0.000 120.000
A OF NONDIM. HYETOGRAPH ( ) .596 .354 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 7 *****



TABLE 14A. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =30.0 MIN DATA TIME INTERVAL =15 MIN (1937-78)
RAINFALL DEPTH RANGE .052 (MEAN*0.5) IN. <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM HAXIMVH

DURATION (MIN) 30.000 0.000 30.000 30 .. 000
DEPTI! (IN. ) .181 .149 .060 .870

-!:' INTENSITY (IN./RR) .361 .298 .120 1 . 740
--...J

FIRST TIME MOMENT (RR) .. 227 5066 .. 128 .365
SECOND TIME MOMENT (HR*HR) .072 .033 .023 .141
TIME STANDARD DEVIATION (RR) .125 .018 .078 .144
NONDIM. TIME STD.DEV. ( ) .250 .037 .155 .289
NONDIM. 2ND TIME MOMENT ( ) .287 .131 .090 .563
NONDIM. 1ST TIME MOMENT ( ) .454 .131 .257 • 729
DEPTH STANDARD DEVIATION (IN. ) .045 .052 0.000 .344
NONDIM. DEPTH STD.DEV. ( ) .237 .145 0.000 .487
A OF TRI. HYETOGRAPH (MIN) 11.501 10.452 0.000 30.000
B OF TRI. HYETOGRAPH (MIN) 18.499 10.452 0.000 3D.00C
A OF NONDIM. HYETOGRAPH ( ) .383 .348 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NU~mER OF RAINSTORMS = 360 *****



TABLE 14B. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OH
DURATION =30.0 MIN DATA TIME INTERVAL =15 MIN (1937-78)
RAINFALL DEPTH RANGE .103 (MEAN) IN. <= DEPTH <****** IN.

STANDARD
PARAMETER UNIT MEAN DEVIATION MINIMUM lr1AXIMUM
--------------------------------~--------------------- ----------------------------------------------

DURATION (MIN) 30.000 0.000 30.000 30.000
DEPTH (IN. ) .263 .156 .110 w870

.p. INTENSITY (IN .fHR) .525 .312 .220 1. 740co
FIRST TIME MOMENT (HR) .219 .069 .128 .362
SECOND TIME MOMENT (HR*HR) .068 .035 .023 .139
TIME STANDARD DEVIATION (HR) .121 .020 .078 .144
NONDIM. TIME STD.DEV. ( ) .243 .040 .155 .289
NONDIM. 2ND TIME }10MENT ( ) .272 .139 .. 090 .558
NONDIM. 1ST TIME MOMENT ( ) .439 .139 .257 .724
DEPTH STANDARD DEVIATION (IN. ) .068 .059 0.000 .344
NONDIM. DEPTH STD.DEV. ( ) .265 .146 0.000 .487
A OF TRI. HYETOGRAPH (}UN) 10.600 10.872 0.000 30.000
B OF TRI. HYETOGRAPH (}lIN) 19.400 10.872 0.000 30.000
A OF NONDIM. HYETOGRAPH ( ) .353 .362 0.000 1.000

***** NUMBER OF RAINSTORMS = 201 *****



TABLE 14C. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OH
DURATION =30.0 MIN DATA TIME INTERVAL =15 MIN (1937-78)
RAINFALL DEPTH ~~GE .206 (MEAN*2.0) IN. <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM ~fAXlMUH

DURATION (I'lIN) 30~000 .0.000 30.000 30.000
DEPTH (IN .. ) .379 ,,144 .210 .870

.J::'- INTENSITY (IN. /HR) • 757 .. 288 .420 1 .. 740
\.0

FIRST TIME MOMENT (HR) 0222 ,,069 .129 .360
SECOND TIME MOMENT (HR*HR) .069 .035 .023 .138
TIME STANDARD DEVIATION (RR) e 122 .020 .079 .. 144
NONDIM. TIME STD.DEV. ( ) .244 .040 .158 .289
NONDIM. 2ND TIME MOMENT ( ) .277 .138 .092 .553
NONDIM. 1ST TIME MOMENT ( ) .444 .138 .258 .720
DEPTH STANDARD DEVIATION (IN. ) .096 .071 0.000 .344
NONDIM. DEPTH STD.DEV. ( ) .255 .153 0.000 .483
A OF TRI. HYETOGRAPH CHIN) 11.018 10. 799 0.000 30.000
B OF TRI. HYETOGRAPH (MIN) 18.982 10. 799 0.000 30.000
A OF NONDIM. HYETOGRAPH ( ) .367 .360 0.000 1.000
--------------------~-------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 101 *****



TABLE 15A. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON. OR
DURATION =45.0 MIN DATA TIME INTERVAL =15 MIN (1937-78)
RAINFALL DEPTH RANGE .075 (MEAN*0.5) IN. <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM !o1AXlMUM

DURATION (MIN) 45.000 0.000 45.000 45.000
DEPTH (IN. ) .258 .206 .080 1.120

V1
0 INTENSITY (IN./RR) .344 .275 .107 1.493

FIRST TIME MOMENT (RR) .316 .099 .134 .565
SECOND TIME MOMENT (HR*HR) .139 .069 .026 .345
TIME STANDARD DEVIATION (RR) .168 .029 .092 .243
NONDIM. TIME STD.DEV. ( ) .223 .039 .123 .324
NONDIM. 2ND TIME MOMENT ( ) .247 .123 .047 .614
NONDIM. 1ST TIME MOMENT ( ) .422 .132 .1 78 • 753
DEPTH STANDARD DEVIATION (IN. ) .064 .060 0.000 .307
NONDIM. DEPTH STD.DEV. ( ) .232 .100 0.000 .454
A OF TRI. HYETOGRAPH (!olIN) 14.364 13. 772 0.000 45.000
B OF TRI. HYETOGRAPH (~lIN) 30.636 13. 772 0.000 45.000
A OF NONDIM. RYETOGRAPH ( ) .319 .306 0.000 1.000
--------~-------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 239 *****



TABLE 15B. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =45.0 MIN DATA TIME INTERVAL =15 MIN (1937-78)
RAINFALL DEPTH RANGE .150 (MEAN) IN. <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION HINIHUM HAXlMUM

DURATION (MIN) 45.000 0.000 45.000 45.000
DEPTH (IN ~) .341 .214 0150 1,,120

lr1 INTENStTY (IN e !HR) .455 ,,285 .200 1.493f-l

FIRST TIME MOMENT (HR) .298 .095 .134 .. 565
SECOND TIME MOMENT (HR*HR) .. 124 .063 .026 .. 345
TIME STANDARD DEVIATION (HR) .159 .027 .092 .228
NONDIM. TIME STD.DEV. ( ) .212 .036 .123 .304
NONDIM. 2ND TIME MOMENT ( ) .220 .113 .047 .614
NONDIM. 1ST TIME MOMENT ( ) .398 .126 .1 78 • 753
DEPTH STANDARD DEVIATION (IN. ) .088 .063 .000 .307
NONDIM. DEPTH STD.DEV. ( ) .255 .094 .000 .454
A OF TRI. HYETOGRAPH (MIN) 11.881 12.641 0.000 45.000
B OF TRI. HYETOGRAPH (MIN) 33.119 12.641 0.000 45.000
A OF NONDIM. HYETOGRAPH ( ) .264 .281 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 155 *****



\.

TABLE 15C. APR-OCT RAINSTORMS FRON ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =45.0 MIN DATA TIME INTERVAL =15 MIN (1937-78)
RAINFALL DEPTH RANGE .299 (MEAN*2.0) IN. <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM MAXIMUM

DURATION (l-lIN) 45.000 0.000 45.000 45.000
DEPTH (IN. ) .525 .214 .300 1.120

VI INTENSITY (IN ./RR) .700 .286 .400 1.493N
FIRST TIME MOMENT (RR) .287 .095 ,,134 .565
SECOND TIME MOMENT (HR*HR) .115 .063 ..026 .}45
TIME STANDARD DEVIATION (HR) .153 .024 .092 .228
NONDIM. TIME STD.DEV. ( ) .203 .031 .123 .304
NONDIM. 2ND TIME MOMENT ( ) .205 .111 .047 .614
NONDIM. 1ST TIME MOMENT ( ) .383 .126 .1 78 .753
DEPTH STANDARD DEVIATION (IN. ) .139 .063 .031 .307
NONDIM. DEPTH STD.DEV. ( ) .272 .086 .071 .454
A OF TRI. HYETOGRAPH (l-lIN) 10.445 12.214 0.000 45.000
B OF TRI. HYETOGRAPH (MIN) 34.555 12.214 0.000 45.000
A OF NONDI}ll. HYETOGRAPH ( ) .232 .271 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 66 *****



TABLE 16A. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OH
DURATION =60.0 MIN DATA TIME INTERVAL =l~ MIN (1937-78)
RAINFALL DEPTH RANGE .079 (MEAN*0.5) IN& <= DEPTH <****** IN.

STANDARD
PARAMETER UNIT MEAN DEVIATION HINIMUM MAXIMUM
------------------------------------------------------ -----~---~ -------- ---- ----_. _-- ----------------

DURATION (MIN) 60.000 0,,000 60.000 60 .. 000
DEPTH (IN. ) .252 .21 7 .080 1.290

U1 INTENSITY (IN ./HR) .. 252 .. 217 ,,080 10290w
FIRST TIME MOMENT (RR) .439 .. 127 .149 .835
SECOND TIME MOMENT (HR*HR) .262 .123 .040 .724
TIME STANDARD DEVIATION (RR) .228 .043 .. 132 .351
NONDIM. TIME STD.DEV. ( ) .228 .043 .132 .351
NONDIM. 2ND TIME MOMENT ( ) .262 .123 .040 • 724
NONDIM. 1ST TIME MOMENT ( ) .439 .127 .149 .835
DEPTH STANDARD DEVIATION (IN. ) .051 .054 .003 .293
NONDIM. DEPTH STD.DEV. ( ) .180 .079 .034 .405
A OF TRI. HYETOGRAPH (MIN) 20.954 17. 747 0.000 60.000
B OF TRI. HYETOGRAPH (~IIN ) 39.046 17.747 0.000 60.000
A OF NONDIM. HYETOGRAPH ( ) .349 .296 0.000 1.000

***** NUMBER OF RAINSTORMS = 224 *****



TABLE 16B. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OH
DURATION =60.0 MIN DATA TIME INTERVAL =15 MIN (1937-78)
RAINFALL DEPTH RANGE .158 (MEAN) IN. <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUH MAXIMUM

DURATION (t-UN) 60.000 0.000 60.000 60.000
DEPTH (IN. ) .389 .232 .160 1.290

In
(IN./HR) .389 .232 .160 1.290+:'- INTENSITY

FIRST TIME MOMENT (HR) .418 .135 .149 • 76·4
SECOND TIME MOMENT (HR*HR) .241 .126 .040 .622
TIME STANDARD DEVIATION (HR) .215 .043 .132 .351
NONDIM. TIME STD.DEV. ( ) .215 .043 .132 .351
NONDIM. 2ND TIME MOMENT ( ) .241 .126 .040 .622
NONDIM. 1ST TIME MOMENT ( ) .418 .135 .149 .764
DEPTH STANDARD DEVIATION (IN. ) .083 .058 .011 .293
NONDIN. DEPTH STD.DEV. ( ) .208 .074 .053 .405
A OF TRI. HYETOGRAPH (MIN) 18.562 18.497 0.000 60.000
B OF TRI. HYETOGRAPH (I-lIN) 41.438 18.497 0.000 60.000
A OF NONDIM. HYETOGRAPH ( ) .309 .308 0.000 1.000
---------------------------------------~_.~----------------------------------------------------------

***** NUMBER OF RAINSTORMS = 114 *****



TABLE 16C. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =60.0 MIN DATA TIME INTERVAL =15 MIN (1937-78)
RAINFALL DEPTH RANGE .316 (MEAN*2.0) IN. <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION HINlMUM MAXIMUM

DURATION (MIN) 60.000 0.000 60.000 60.000
DEPTH (IN. ) .555 0226 .320 1.290

V1 INTENSITY (IN ./HR) .. 555 .226 ,,320 1,,290
V1

FIRST TIME MOMENT (RR) .400 .137 "ll~9 o 764
SECOND TIME MOMENT (tiR*HR) .224 .131 .040 .. 622
TIME STANDARD DEVIATION (HR) .210 .043 .132 .334
NONDIM. TIME STD.DEV. ( ) .210 .043 .132 .334
NONDIM. 2ND TIME MOMENT ( ) .224 .131 .040 .622
NONDIM. 1ST TIME MOMENT ( ) .400 .137 .149 • 764
DEPTH STANDARD DEVIATION (IN. ) .123 .056 .023 .293
NONDIM. DEPTH STD.DEV. ( ) .224 .063 .065 .405
A OF TRI. HYETOGRAPH (MIN) 15.521 18.820 0.000 60.000
B OF TRI. HYETOGRAPH (MIN) 44.479 18.820 0.000 60.000
A OF NONDIM. HYETOGRAPH ( ) .259 .314 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NU~mER OF RAINSTORMS = 57 *****



TABLE 17A. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OH
DURATION =120.0 MIN DATA TIME INTERVAL =15 MIN (1937-78)
RAINFALL DEPTH RANGE .135 (MEAN*0.5) IN. <= DEPTH <****** IN.

------------------~-------------------------------------------------------------- -------------------

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM MAXIMUM

DURATION . (MIN) 120.000 0.000 120.000 120.000
DEPTH (IN. ) .430 .343 .140 1.900

\Jl INTENSITY (IN. fHR) .. 215 .1 72 .070 .950(]\

FIRST TIME MOMENT (HR) .814 .258 .. 204 1 .. 445
SECOND TIME MOMENT (HR*HR) .. 968 .459 .128 2.334
TIME STANDARD DEVIATION (HR) .. 477 .106 .. 188 • 719
NONDIM. TIME STD.DEV .. ( ) .239 .053 .. 094 .360
NONDIM. 2ND TIME MOMENT ( ) .242 .115 ,,032 .583
NONDIM. 1ST TIME MOMENT ( ) .407 .. 129 ,,102 .722
DEPTH STANDARD DEVIATION (IN. ) .055 .054 .008 .236
NONDIM. DEPTH STD .. DEV. ( ) .119 .054 .047 .293
A OF TRI. HYETOGRAPH (HIN) 34.648 34.846 0.000 120.000
B OF TRI. HYETOGRAPH (MIN) 85.352 34.846 0.000 120.000
A OF NONDIM. HYETOGRAPH ( ) .289 .290 0.000 1.000
-------~------------------------------------------------------------------------- ---------------- ---

***** NU~mER OF RAINSTORMS = 79 *****



TABLE 17B. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OH
npRATION =120.0 MIN DATA TIME INTERVAL =15 MIN (1937-78)
RAINFALL DEPTH RANGE .269 (MEAN) IN. <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM HAXlMUM

DURATION (MIN) 120.000 0.000 120.000 120 .000
DEPTH (IN. ) .657 .345 .. 270 1.900

\J1
INTENSITY (IN ./HR) .328 .1 72 .135 .950"'-J

FIRST TIME MOMENT (RR) .. 799 .265 .287 1 •4L} 5
SECOND TIME MOMENT (HR*HR) .930 .480 .134 2.334
TIME STANDARD DEVIATION (HR) .458 .119 .188 • 719
NONDIM. TIME STD.DEV. ( ) .229 .060 .094 .360
NONDIM. 2ND TIME MOMENT ( ) .233 .120 .034 .583
NONDIM. 1ST TIME MOMENT ( ) .399 .132 .144 • 722
DEPTH STANDARD DEVIATION (IN. ) .088 .057 .01 7 .236
NONDIM. DEPTH STD.DEV. ( ) .130 .049 .047 .252
A OF TRI. HYETOGRAPH (MIN) 32.851 34.189 O.OO{f 120.000
B OF TRI. HYETOGRAPH (MIN) 87.149 34.189 0.000 120.000
A OF NONDIM. HYETOGRAPH ( ) .274 .285 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 41 *****



TABLE 17C. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =120.0 MIN DATA TIME INTERVAL =15 MIN (1937-78)
RAINFALL DEPTH RANGE .538 (MEAN*2.0) IN. <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM HAXlMUH

DURATION (HIN) 120.000 0.000 120.000 120.000
DEPTH (IN. ) .897 .303 .550 1.900

V1
INTENSITY (IN. /RR) .448 .152 .950(X) .275
FIRST TIME MOMENT (RR) .808 .285 ,,315 1.445
SECOND TIME MO~NT (HR*HR) .938 0527 .134 2.334
TIME STANDARD DEVIATION (RR) .439 .131 .188 . 719
NONDIM. TIME STD.DEV. ( ) .219 .066 .094 .360
NONDIM. 2ND TIME MOMENT ( ) .235 .. 132 .034 .583
NONDIM. 1ST TIME MOMENT ( ) .404 .142 .158 .722
DEPTH STANDARD DEVIATION (IN. ) .124 .051 .042 .236
NONDIMo DEPTH STD.DEV. ( ) .139 ..044 .076 .2 so
A OF TRI. HYETOGRAPH (MIN) 34. 751 36.401 0.000 120.COO
B OF TRI. HYETOGRAPH (l.lIN) 85.249 36.401 0.000 120 .000
A OF NONDIM. HYETOGRAPH ( ) .290 .303 0 .. 000 10000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 22 *****



TABLE 18A. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =180.0 MIN DATA TIME INTERVAL =15 MIN (1937-78)
RAINFALL DEPTH RANGE .235 (MEAN*0.5) IN. <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION HINI}iIDM NAXlMUM

DURATION (MIN) 180.000 0.000 180.000 180.000
DEPTH (IN., ) • 729 .542 .250 2.410

\.J1 INTENSITY (IN., /HR) ,,243 .181 .083 .8031.0

FIRST TIME MO~~T (RR) 1,,126 .468 .282 2.538
SECOND TIME MOMENT (HR*HR) 1.920 1.300 .298 6.665
TIME STANDARD DEVIATION (HR) .645 .149 .383 1.073
NONDIM. TIME STD.DEV. ( ) .215 .050 .128 .358
NONDIM. 2ND TIME MOMENT ( ) .213 .144 .033 • 741
NONDIM. 1ST TIME MOMENT ( ) .375 .156 .094 .846
DEPTH STANDARD DEVIATION (IN. ) .073 .063 .008 .288
NONDIM. DEPTH STD.DEV. ( ) .098 .043 .028 .220
A OF TRI. HYETOGRAPH (MIN) 42.551 53.082 0.000 180.000
B OF TRI. HYETOGRAPH (MIN) 137.449 53.082 0.000 180.000
A OF NONDIM. HYETOGRAPH ( ) .236 .295 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 37 *****



\

TABLE 18B. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =180.0 MIN DATA TIME INTERVAL =15 MIN (1937-78)
RAINFALL DEPTH RANGE .471 (MEAN) IN. <= DEPTH <****** IN.

(j'\
o

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM lt1AXIMUM

DURATION (MIN) 180.000 0.000 180.000 180.000
DEPTH (IN. ) 1.032 .549 .480 2.410
INTENSITY (IN. /HR) .344 .183 .160 .803
FIRST TIME MOMENT (RR) 1.130 .503 ,,474 2.538
SECOND TIME MOMENT (RR*HR) 1.913 1.464 .523 6.665
TIME STANDARD DEVIATION (RR) .617 .118 .383 .836
NONDIM. TIME STD.DEV. ( ) .206 .039 .128 .279
NONDIM. 2ND TIME MOMENT ( ) .213 .163 .058 • 741
NONDIM. 1ST TIME MOMENT ( ) .377 .168 .158 .846
DEPTH STANDARD DEVIATION (IN. ) .105 .065 .023 .288
NONDIM. DEPTH STD.DEV. ( ) .102 .043 .046 .220
A OF TRI. HYE TOGRAPH (MIN) 39.493 59.777 0.000 180.000
B OF TRI. RYETOGRAPH (MIN) 140.507 59.777 0.000 180,,000
A OF NONDIM. HYETOGRAPH ( '\ .219 .332 0.000 1.000)

--------------------------------_._--------~--------------------- ----------- ------------------- -- -- --

***** NUMBER OF RAINSTOR~ffi = 21 *****



TABLE 18C. APR-OCT RAINSTOR}ffi FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =180.0 MIN DATA TIME INTLd~~ =15 MIN (1937-78)
RAINFALL DEPTH RANGE .941 (~mAN*2.0) IN. <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM ~1AXlMUH

DURATION (MIN) 180.000 0.000 180.000 180.000
DEPTIi (IN. ) 1.497 .446 .. 970 2,,410

Q'\

(IN" IRR)i-' INTENSITY .499 .. 149 ,,323 .803
FIRST TIME MOMENT (RR) 1.162 .432 .. 702 1.943
SECOND TIME MOMENT (HR*HR) 1.881 1.169 .825 4.114
TIME STANDARD DEVIATION (HR) .599 .053 .. 483 .677
NONDIH. TIME STD.DEV. ( ) .200 .018 .161 .226
NONDIM. 2ND TIME MOMENT ( ) .209 .130 .092 .457
NONDIM. 1ST TIME MOMENT ( ) .387 .144 .234 .648
DEPTH STANDARD DEVIATION (IN. ) .146 .065 .056 .288
NONDIM. DEPTH STD.DEV. ( ) .095 .020 .058 ,,119
A OF TRI. HYETOGRAPH (MIN) 44.611 63.888 0.000 169.772
B OF TRI. HYETOGRAPH (MIN) 135.389 63.888 10.228 180.000
A OF NONDI~l. HYETOGRAPH ( ) .248 .355 0.000 .943
-----------------------------------_._---------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 10 *****



TABLE 19A. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OH
DURATION =240.0 MIN DATA TIME INTERVAL =15 MIN (1937-78)
RAINFALL DEPTH RANGE .155 (MEAN*0.5) IN. <= DEPTH <****** IN.

Q'\
N

PARANETER

DURATION
DEPTH
INTENSITY
FIRST TIME MO~mNT

SECOND TIME MO}lliNT
TIME STANDARD DEVIATION
NONDIM. TIME STD.DEV.
NONDIM. 2ND TIME MOMENT
NONDIM. 1ST TIME MOMENT
DEPTH STANDARD DEVIATION
NONDIM. DEPTH STD.DEV.
A OF TRI. HYETOGRAPH
B OF TRl. HYETOGRAPR
A OF NONDIN. HYETOGRAPH

UNIT

(MIN)
(IN. )
(IN. fHR)
(HR)
(RR*HR)
(RR)
( )
( )
( )
(IN. ) ­
( )
(MIN)
(NIN)
( )

MEAN

240.000
.404
.101

1.914
4.926
1.007

.252

.308

.479

.024

.055
107.303
132.697

.447

STANDARD
DEVIATION

0.000
.312
.078
.449

1. 770
.234
.058
.111
.112
.027
.031

68.572
68.572

.286

MINIMUM

240.000
.160
.040
.754
.974
.525
.131
.061
.189
.003
.014

0.000
0.000
0.000

MAXIMUM

240.000
1.280

.320
2.810
8.685
1 .537

.384

.543
• 703
.11 7
.164

240 .000
240 .000

1.000

***** NUMBER OF RAINSTORMS = 28 *****



TABLE 19B. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =240.0 MIN DATA TI~lli INTERVAL =15 MIN (1937-78)
RAINFALL DEPTH RANGE .310 (MEAN) IN. <= DEPTH <****** IN.

0\
W

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM HAXlMUH

DURATION (MIN) 240 .000 0.000 240 .000 240 .000
DEPTH (IN. ) .670 .363 .320 1.280
INTENSITY (IN. fHR) .168 .091 .080 .320
FIRST TIME MOMENT (HR) 2.152 .465 1.495 2.810
SECOND TIME ~lOMENT (HR*RR) 5.834 1.881 3.126 8.685
TIME STANDARD DEVIATION (RR) .972 .264 .525 1.521
NONDIM. TIME STD.DEV. ( ) .243 .066 .131 .380
NONDIM. 2ND TIME MOMENT ( ) .365 .118 .195 .543
NONDIM. 1ST TIME MOMENT ( ) .538 .116 .374 • 703
DEPTH STANDARD DEVIATION (IN. ) .042 .036 .014 .11 7
NONDIM. DEPTH STD.DEV. ( ) .059 .025 .034 .110
A OF TRI. RYETOGRAPH (~IIN) 143.223 77. 738 29.125 240.000
B OF TRI. RYETOGRAPH (MIN) 96. 777 77. 738 0.000 210.8 75
A OF NONDIN. HYETOGRAPH ( ) .597 .324 .121 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 11 *****



TABLE 19C. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OH
DURATION =240.0 MIN DATA TIME INTERVAL =15 MIN (1937-78)
RAINFALL DEPTH RANGE .621- CHEAN*2.0) IN. <= DEPTIl <****** IN.

0'1
.po.

PARAMETER

DURATION
DEPTIl
INTENSITY
FIRST TIME MOMENT
SECOND TIME MOMENT
TIME STANDARD DEVIATION
NONDIM. TIME STD.DEV.
NONDIM. 2ND TIME MOMENT
NONDIM. 1ST TIME MOMENT
DEPTH STANDARD DEVIATION
NONDIM. DEPTH STD.DEV.
A OF TRI. HYETOGRAPH
B OF TRI. HYETOGRAPH
A OF NONDIM. HYETOGRAPH

UNIT

(MIN)
(IN. )
(IN. /HR)
(RR)
(HR*HR)
(RR)
( )
( )
( )
(IN. )
( )
(MIN)
(}lIfIj-)
( )

MEAN

240.000
1.000

.250
2.201
6.032

.972

.243

.377

.550

.070

.070
156.111

83 .889
.650

STANDARD
DEVIATION

0.000
.269
.067
.382

1.327
.399
.100
.083
.095
.038
.032

68. 707
68. 707

.286

MINH-fUM

240.000
.690
.1 73

1.721
3.782

.525

.131

.236

.430

.031

.034
69.701

9.896
.290

MAXIMUM

240 .000
1.280

.320
2.612
7.097
1 .521

.380-­

.444

.653

.11 7

.110
230.104
1 70 .299

.959

***** NUMBER OF RAINSTOR~ffi = 5 *****



TABLE 20A. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OH
DURATION =300.0 MIN DATA TIME INTERVAL =15 MIN (1937-78)
RAINFALL DEPTH RANGE .198 (~lliAN*0.5) IN. <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM HAXlMUM
~

~ -------------------------------------~--------------------------------------------------------------

DURATION (MIN) 300.000 0.000 300.000 300.000
DEPTH (IN. ) .468 .244 .230 1.020
INTENSITY (IN./HR) .094 .049 .046 .204
FIRST TIME MOMENT (HR) 2.523 .700 .820 3.507
SECOND TIME MOMENT (RR*HR) 8.539 3.632 1.079 14.521
TI~m STANDARD DEVIATION (RR) 1.280 .289 .637 1.813
NONDIM. TIME STD.DEV. ( ) .256 .058 .127 .363
NONDIM. 2ND TINE MOMENT ( ) .342 .145 .043 .581
NONDIM. 1ST TIME MOMENT ( ) .505 .140 .164 • 701
DEPTH STANDARD DEVIATION (IN. ) .024 .022 .001 .084
NONDIM. DEPTH STD.DEV. ( ) .048 .034 .004 .145
A OF TRI. HYETOGRAPH (MIN) 163. 729 96.679 0.000 300.000
B OF TRI. HYETOGRAPH (MIN) 136.271 96.6 79 0.000 300.000
A OF NONDIM. HYETOGRAPH ( ) .546 .322 0.000 1.000
------------------------------~_._--------------------------------------~----------------------------

***** NUMBER OF RAINSTORMS = 15 *****



TABLE 20B. APR-OCT RAINSTORNS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =300.0 MIN DATA TIME INTERVAL =15 MIN (1937-78)
RAINFALL DEPTH RANGE .395 (MEAN) IN. <= DEPTH <****** IN.

0\
0\

PARAMETER

DURATION
DEPTH
INTENSITY
FIRST TIME MOMENT
SECOND TIME MOMENT
TIME STANDARD DEVIATION
NONDIM. TIME STD.DEV.
NONDIM. 2ND TIME MOMENT
NONDIM. 1ST TIME MOMENT
DEPTH STANDARD DEVIATION
NONDIM. DEPTH STD.DEV.
A OF TRI. HYETOGRAPH
B OF TRI. HYETOGRAPH
A OF NONDIM. HYETOGRAPH

UNIT

(~lIN )
(IN. )
(IN. /HR)
(HR)
(HR*HR)
(RR)
( )
( )
( )
(IN. )
( )
(~lIN )
(~fIN )
( )

MEAN

300.000
.661
.132

2.295
7.555
1.200

.240

.302

.459

.039

.062
134.175
165.825

.447

STANDARD
DEVIATION

0.000
.232
.046
.938

4.671
.328
.066
.187
.188
.024
.041

123.137
123.137

.410

MINIMUM

300.000
.410
.082
.820

1.079
.637
.127
.043
.164
.011
.027

0.000
0.000
0.000

MAXIMUM

300.000
1.020

.204
3.507

14.210
1.555

.311

.568
• 701
.084
.145

300.000
300.000

1.000

***** NUMBER OF RAINSTORMS = 7 *****



TABLE 20C. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =300.0 MIN DATA TIME INTERVAL =15 MIN (1937-78)
RAINFALL DEPTH RANGE .791 (MEAN*2.0) IN. <= DEPTH <****** IN.

0\
'-J

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM MAXIMUM

DURATION (MIN) 300.000 0.000 300.000 300.000
DEPTH (IN. ) .970 .071 .920 1.020
INTENSITY (IN./RR) .194 .014 .184 .204
FIRST TIME MOMENT (HR) 1.900 .537 1.521 2.280
SECOND TIME MOMENT (RR*HR) 5.050 2.820 3.056 7.044
TIME STANDARD DEVIATION (RR) 1.111 .352 .862 1.359
NONDIM. TIME STD.DEV. ( ) .222 :070 .1 72 .272
NONDIH. 2ND TIME MOMENT ( ) .202 .113 .122 .282
NONDIM. 1ST TIME MOMENT ( ) .380 .107 .304 .456
DEPTH STANDARD DEVIATION (IN. ) .044 .020 .030 .058
NONDIN. DEPTH STD.DEV. ( ) ,,044 .01 7 .032 .056
A OF TRI. HYETOGRAPH (MIN) 55.161 78.009 0.000 110.322
B OF TRI. RYETOGRAPH (~IIN ) 244.839 78.009 189.678 300.000
A OF KONDIM. HYETOGRAPH ( ) .184 .260 0.000 .368
-------_._-------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 2 *****



TABLE 21A. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =60.0 MIN DATA TIME INTERVAL = 30 MIN (1937-78)
RAINFALL DEPTH RANGE .073 IN. (MEAN*0.5) <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM MAXIMUM

DURATION (MIN) 60.000 0.000 60.000 60.000
DEPTH (IN. ) .248 .200 .080 1.120
INTENSITY (IN./RR) .248 .200 .080 1.120
FIRST TIME MOMENT (RR) .431 .134 .253 • 730
SECOND TIME MOMENT (RR*RR) .265 .134 .087 .563

Q"'\ TIME STANDARD DEVIATION (RR) .243 .040 .. 150 .289
00

NONDIM. TIME STD.DEV. ( ) .243 .040 .150 .289
NONDIM. 2ND TIME MOMENT ( ) .z65 .134 .087 .563
NONDIM. 1ST TIME MOMENT ( ) .431 .134 .253 .730
DEPTH STANDARD DEVIATION (IN. ) .069 .075 0.000 .508
NONDIM. DEPTH STD.DEV. ( ) .263 .147 0.000 .493
A OF TRI. HYETOGRAPH (MIN) 19. 701 20. 776 0.000 60.000
B OF TRI. HYETOGRAPH (I·lIN) 40.299 20. 776 0.000 60.000
A OF NONDIM. HYETOGRAPH ( ) .328 .346 0.000 1.000
_________________________________________0 ___________________________________________________________

***** NUMBER OF RAINSTORMS = 416 *****



TABLE 21B. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OH
DURATION =60.0 MIN DATA TIME INTERVAL = 30 MIN (1937-78)
RAINFALL DEPTH RANGE .146 IN. (MEAN) <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM }1AXlMUM

DURATION (MIN) 60.000 0.000 60.000 60.000
DEPTII (IN. ) .350 .207 .150 1.120
INTENSITY (IN. /HR) .350 .207 .150 1.120
FIRST TIME MOMENT (HR) .422 . .140 .253 .730
SECOND TIME MOMENT (HR*HR) .256 .140 .087 .563

0'1 TIME STANDARD DEVIATION (RR) .236 .043 .150 .289
\D NONDIM. TIME STD.DEV. ( ) .236 .043 .150 .289

NONDIM. 2ND TIME MOMENT ( ) .256 .140 .087 .563
NONDIM. 1ST TIME MOMENT ( ) .422 .140 .253 • 739
DEPTH STANDARD DEVIATION (IN. ) .101 .084 0.000 .508
NONDIM. DEPTH STD.DEV. ( ) .283 .150 0.000 .493
A OF TRI. HYETOGRAPH (MIN) 18.867 21.400 0.000 60.000
B OF TRI. HYETOGRAPH (MIN) 41.133 21.400 0.000 60.000
A OF NONDIM. HYETOGRAPH ( ) .314 .357 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTOIDS = 244 *****



TABLE 21C. APR-OCT RAINSTOR}ffi FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OH
DURATION =60.0 MIN DATA TIME INTERVAL = 30 MIN (1937-78)
RAINFALL DEPTH RANGE .292 IN. (MEAN*2.0) <= DEPTH <****** IN.

------------\--------~--------------------------------~--------------~------------------------------

PARAMETER UNIT MEAN
STANDARD

DEVIATION HINlMUM HAXlMUM

DURATION (MIN) 60.000 0.000 60.000 60.000
DEPTH (IN. ) .497 .200 .300 1.120
INTENSITY (IN. /HR) .497 .200 .300 1.120
FIRST TIME MOMENT (HR) .414 .135 .253 • 729
SECOND TIME MOMENT (HR*HR) .247 .135 .087 .562

'-J TIME STANDARD DEVIATION (HR) .236 .044 .150 .289
0 NONDIM. TIME STD.DEV. ( ) .236 .044 .. 150 .289

NONDIM. 2ND TIME MOMENT ( ) .247 .135 .087 .562
NONDIM. 1ST TIME MOMENT ( ) .414 .135 .253 .729
DEPTH STANDARD DEVIATION (IN. ) .143 .097 0.000 .508
NONDIM. DEPTH STD.DEV. ( ) .284 .148 0.000 .493
A OF TRI. HYETOGRAPH (MIN) 17.507 20. 760 0.000 60.000
B OF TRI. HYETOGRAPH (MIN) 42.493 20.760 0.000 60.000
A OF NONDIM. HYETOGRAPH ( ) .292 .346 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 122 *****



TABLE 22A. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, QH"
DURATION =90.0 MIN DATA TIME INTERVAL = 30 MIN (1937-78)
RAINFALL DEPTH RANGE .104 IN. (MEAN*0.5) <= DEPTH <****** IN.

STANDARD
PARAMETER UNIT MEAN DEVIATION MINI1'tlUM MAXIMUM

- ....----------------------------------------------------------------------------------------------------

DURATION OUN) 90 .. 000 0.000 90.000 90 .000
--.J DEPTH (IN. ) .338 .255 .110 1.650
~

INTENSITY (IN .fHR) .. 225 .170 .073 1,,100
FIRST TIME MOMENT (RR) .645 .205 .263 1.195
SECOND TIME MOMENT (RR*HR) .573 .285 .099 1.479
TIME STANDARD DEVIATION (RR) .332 .071 .1 72 .508
NONDIM. TIME STD.DEV. ( ) .221 .048 .115 .338
NONDIM. 2ND TIME MOMENT ( ) .255 .127 .044 .657
NONDIM. 1ST TIME MOMENT ( ) .430 .136 .1 75 • 797
DEPTH STANDARD DEVIATION (IN. ) .090 .086 .004 .511
NONDIM. DEPTH STD.DEV. ( ) .246 .102 .021 .459
A OF TRI. HYETOGRAPH (MIN) 30. 779 28.369 0.000 90.000
B OF TRI. HYETOGRAPH (MIN) 59.221 28.369 0.000 90.000
A OF NONDIN. HYETOGRAPH ( ) .342 .315 0.000 1.000

***** NUl1BER OF RAINSTORMS = 251 *****



TABLE 22B. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OH
DURATION =90.0 MIN DATA TIME INTERVAL = 30 MIN (1937-78)
RAINFALL DEPTH RANGE .208 IN. (~mAN) <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM ~1AXlMUM

DURATION (~IIN ) 90.000 0.000 90.000 90.000
-....l DEPTH (IN. ) .486 .259 .210 1.650N

INTENSITY (IN .fHR) .324 .1 73 .140 1.100
FIRST TIME MOMENT (HR) .612 .209 .263 1.195
SECOND TIME MOMENT (RR*HR) .525 .287 .099 1.479
TIME STANDARD DEVIATION (RR) .319 .074 .1 72 .508
NONDIM. TIME STD.DEV. ( ) .213 .049 .115 .338
NONDIM. 2ND TIME MOMENT ( ) .233 .127 .044 .657
NONDIM. 1ST TIME MOMENT ( ) .408 .139 .1 75 .797
DEPTH STANDARD DEVIATION (IN. ) .135 .093 .005 .511
NONDIM. DEPTH STD.DEV. ( ) .269 .099 .021 .459
A OF TRI. HYETOGRAPH '. (MIN) 26.441 28.607 0.000 90.000
B OF TRI. HYETOGRAPH (MIN) 63.559 28.607 0.000 90.000
A OF NONDIM. HYETOGRAPH ( ) .294 .318 0.000 1.000
-------~----_._--------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 139 *****



TABLE 22C. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =90.0 MIN DATA TIME INTERVAL = 30 MIN (1937-78)
RAINFALL DEPTH RANGE .415 IN. (MEAN*2.0) <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUH MAXIMUM

DURATION (I-lIN) 90.000 0.000 90 .000 90 .000
-.....j DEPTH (IN. ) ~6 53 0253 .420 1 .650lJ,)

INTENSITY (IN .. lHR) .435 .169 .280 1.100
FIRST TIME MOMENT (HR) .599 .197 .263 1.049
SECOND TIME MOMENT (HR*HR) .492 .258 .100 1.195
TIME STANDARD DEVIATION (RR) .,300 .069 .1 77 .486
NONDIM. TIME STD.DEV. ( ) .200 .046 .118 .324
NONDIM. 2ND TIME MOMENT ( ) .218 .115 .045 .531
NONDIM. 1ST TIME MOMENT ( ) .399 .131 .1 75 .699
DEPTH STANDARD DEVIATION (IN. ) .189 .094 .049 .511
NONDIM. DEPTH STD.DEV. ( ) .291 .091 .058 .459
A OF TRI. HYETOGRAPH (MIN) 24.947 26 .647 0.000 90,.000
B OF TRI. HYETOGRAPH (MIN) 65.053 26.647 0.000 90.000
A OF NONDIM. HYETOGRAPH ( ) .277 .296 0.000 1.000
-------------------------------------------------------------------------_._-------------------------

***** NU~ffiER OF RAINSTORMS = 74 *****



TABLE 23A. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =120.0 MIN DATA TIME INTERVAL = 30 MIN (1937-78)
RAINFALL DEPTH RANGE .133 IN. (MEAN*0.5) <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM }1AXIMUM

DURATION (}IIN) 120.000 0.000 120.000 120.000
"'-J

(IN. ) .383 .289 .140 2.000~ DEPTH
INTENSITY (IN. /HR) .191 .145 .070 1.000
FIRST TIME MOMENT (HR) .847 .259 .275 1.519
SECOND TIME MOMENT (HR*HR) 1.004 .474 .117 2.525
TIME STANDARD DEVIATION (HR) .459 .096 .202 • 705
NONDIM. TIME STD.DEV. ( ) .230 .048 .101 .353
NONDIM. 2ND TIME MOMENT ( ) .251 .118 .029 .631
NONDIM. 1ST TIME MOMENT ( ) .423 .130 .138 • 760
DEPTH STANDARD DEVIATION (IN. ) .080 .073 .008 .476
NONDIM. DEPTH STD.DEV. ( ) .196 .077 .048 .414
A OF TRI. HYETOGRAPH (MIN) 39.168 35.687 0.000 120.000
B OF TRI. HYETOGRAPH O'lIN) 80.832 35.687 0.000 120.000
A OF NONDIM. HYETOGRAPH ( ) .326 .297 0.000 1.000
------------------------~--------------------------------------------------------------------- - - - -- -

***** NUMBER OF RAINSTORMS = 200 *****



TABLE 23B. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =120.0 MIN DATA TIME INTERVAL = 30 MIN (1937-78)
RAINFALL DEPTI! RANGE .267 IN. (MEAN) <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM HAXIMUN

DURATION (}UN) 120.000 0.000 120.000 120.000
--.J DEPTH (IN. ) .536 .309 .270 2.000U1

INTENSITY (IN ./HR) .268 .154 ~135 1.000
FIRST TIME MOMENT (RR) • 796 .270 .275 1.511
SECOND TIME MOMENT (RR*HR) .899 .471 .11 7 2.447
TIME STANDARD DEVIATION (RR) .429 .094 .202 • 705
NONDIM. TIME STD.DEV. ( ) .215 .047 .101 .353
NONDIM. 2ND TIME MOMENT ( ) .225 .118 .029 .61 Z
NONDIM. 1ST TIME MOMENT ( ) .398 .135 .138 • 756
DEPTH STANDARD DEVIATION (IN. ) .11 7 .078 .018 .476
NONDIM. DEPTI! STD.DEV. ( ) .219 .075 .052 .414
A OF TRI. HYETOGRAPH (MIN) 33.619 34.361 0.000 120.000
B OF TRI. HYETOGRAPH (MIN) 86 .381 34.361 0.000 120.000
A OF NONDI}t. HYETOGRAPH ( ) .280 .286 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NU~rnER OF RAINSTORMS = 112 *****



TABLE 23C. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =120.0 MIN DATA TIME INTERVAL = 30 MIN (1937-78)
RAINFALL DEPTH RANGE .534 IN. (MEAN*2.0) <= DEPTH <****** IN.

. PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM MAXIMUM

DURATION (HIN) 120.000 0.000 120.000 120.000
-....J DEPTIi (IN. ) .856 .327 .540 2.0000"

INTENSITY (IN./HR) .428 .163 .270 1.000
FIRST TIME MOMENT (HR) .801 .256 .278 1.429
SECOND TIME MOMENT (HR*HR) .883 .451 .127 2.1 71
TIME STANDARD DEVIATION (HR) .412 .097 .222 .692
NONDIM. TIME STD.DEV. ( ) .206 .048 .111 .346
NONDIM. 2ND TIME MOMENT ( ) .221 .113 .032 .543
NONDIM. 1ST TIME MOMENT ( ) .400 .128 .139 . 714
DEPTH STANDARD DEVIATION (IN. ) .186 .090 .044 .476
NONDIM. DEPTH STD.DEV. ( ) .219 .070 .080 .414
A OF TRI. HYETOGRAPH CHIN) 32.21 7 34.963 0.000 120.000
B OF TRI. HYETOGRAPH (~lIN ) 87. 783 34.963 0.000 120.000
A OF NONDIM. HYEl'OGRAPH ( ) .268 .291 0.000 1.000
------------------------------~----------------------------~----------------------------------------

***** NUMBER OF RAINSTORMS = 39 *****



TABLE 24A. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =180.0 MIN DATA TIME INTERVAL = 30 MIN (1937-78)
RAINFALL DEPTH RANGE .183 IN. (MEAN*0.5) <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM MAXIMUM

DURATION (MIN) 180.000 0.000 180.000 180.000
-....I DEPTH (IN. ) .507 .468 .190 3.440
-....I INTENSITY (IN .fHR) .169 .156 .063 1.147

FIRST TIME MOMENT (RR) 1.182 .398 .365 2.623
SECOND TIME MOMENT (HR*RR) 1.989 1.083 .342 7.134
TIME STANDARD DEVIATION (HR) .646 .131 .335 1.049
NONDIM. TIME STD.DEV. ( ) .215 .044 .112 .350
NONDIH. 2ND TIME MOMENT ( ) .221 .120 .038 • 793
NONDIM. 1ST TIME MOMENT ( ) .394 .133 .122 .874
DEPTH STANDARD DEVIATION (IN. ) .086 .109 .009 .864
NONDIM. DEPTH STD.DEV. ( ) .153 .068 .043 .345
A OF TRI. HYETOGRAPH (MIN) 45.887 50.151 0.000 180.000
B OF TRI. HYETOGRAPH (~lIN) 134.113 50.151 0.000 180.000
A OF NONDIM. HYETOGRAPH ( ) .255 .279 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 92 *****



TABLE 24B. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =180.0 MIN DATA TIME INTERVAL = 30 MIN (1937-78)
RAINFALL DEPTH RANGE .366 IN. (MEAN) <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION NINlMUM MAXIMUM

DURATION (MIN) 180.000 0.000 180.000 180.000
-.....l

(IN. )00 DEPTH • 766 .562 .370 3.440
INTENSITY (IN .. /HR) .255 .187 .123 1.147
FIRST TIME MOMENT (HR) 1.157 .451 .365 2.623
SECOND TIME MOMENT (HR*HR) 1.949 1.299 .342 7.134
TIME STANDARD DEVIATION (HR) .624 .147 .335 1.049
NONDIM. TIME STD.D~V. ( ) .208 .049 .112 .350
NONDIM. 2ND TIME MOMENT ( ) .217 .144 .038 • 793
NONDIM. 1ST TIME MOMENT ( ) .386 .150 .122 .874
DEPTH STANDARD DEVIATION (IN. ) .139 .137 .025 .864
NONDIM. DEPTH STD.DEV. ( ) .173 .070 .055 .345
A OF TRI. HYETOGRAPH (MIN) 43.421 56.324 0.000 180.000
B OF TRI. HYETOGRAPH (MIN) 136.579 56.324 0.000 180.000
A OF NONDIM. HYETOGRAPH ( ) .241 .313 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 45 *****



TABLE 24C. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =180.0 MIN DATA TIME INTERVAL = 30 MIN (1937-78)
RAINFALL DEPTH RANGE .732 IN. (MEAN*2.0) <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM MAXIMUM

DURATION (NIN) 180.000 0.000 180.000 180.000
"-J DEPTH (IN. ) 1.394 • 729 • 750 3.440\0

INTENSITY (IN .. /HR) .465 .243 .250 1.147
FIRST TIME MOMENT (HR) 1.080 .. 400 .553 1 .. 968
SECOND TIME MOMENT (HR*HR) 1.679 1.088 .588 4.272
TIME STANDARD DEVIATION (HR) .. 591 .135 .351 .91 7
NONDIM. TIME STD.DEV .. ( ) .197 .045 .11 7 .306
NONDIM. 2ND TIME MOMENT ( ) .. 187 .121 .065 .475
NONDIM. 1ST TIME MOMENT ( ) .360 .133 .184 .656
DEPTH STANDARD DEVIATION (IN. ) .268 .195 .115 .864
NONDIM. DEPTH STD.DEV. ( ) .189 .056 .112 .313
A OF TRI. HYETOGRAPH (MIN) 33.887 55.492 0.000 174.214
B OF TRI. HYETOGRAPH (MIN) 146.113 55.492 5. 786 180.000
A OF NONDIM. HYETOGRAPH ( ) .188 .308 0.000 .968
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 13 *****



TABLE'25A. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =240.0 MIN DATA TIME INTERVAL = 30 MIN (1937-78)
RAINFALL DEPTH RANGE .159 IN. (MEAN*0.5) <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MININUM MAXlMUH

DURATION (!tUN) 240.000 0.000 240.000 240.000
00 DEPTH (IN. ) .. 369 .. 214 .160 1.2200

INTENSITY (IN. /HR) .092 .054 .040 .. 305
FIRST TIME MOMENT (HR) 1.810 .496 .744 3.285
SECOND TIME MOMENT (HR*HR) 4.557 1.908 1.084 11.122
TIME STANDARD DEVIATION (HR) .995 .219 .574 1.545
NONDIM. TIME STD.DEV. ( ) .249 .055 .144 .386
NONDIM. 2ND TIME MO}ffiNT ( ) .285 .119 .068 .695
NONDIM. 1ST TIME ~lOMENT ( ) .. 453 .124 .186 .821
DEPTH STANDARD DEVIATION (IN. ) .043 .039 .005 .153
NONDIM. DEPTH STD.DEV. ( ) .107 .051 .024 .228
A OF TRI. HYETOGRAPH (MIN) 92.182 70.002 0.000 240 .000
B OF TRI. HYETOGRAPH (MIN) 147.818 70.002 0.000 240.000
A OF NONDIM. HYETOGRAPH ( ) .384 .292 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 65 *****



TABLE 25B. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION CU~dOCTON, OR
DURATION =240.0 MIN DATA TIME INTERVAL = 30 MIN (1937-78)
RAINFALL DEPTH RANGE .319 IN. (MEAN) <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION }lINIMUM ~fAXIMUM

------~-----------~----------------------------------- -------------------- ------------------ ---- - - --- -

DURATION (MIN) 240.000 0.000 240.000 240 .000
co DEPTIl (IN. ) .553 .211 .330 1 .220i-'

INTENSITY (IN ./RR) .138 .053 .082 .305
FIRST TIME MOMENT (HR) 1.776 .612 .744 3.285
SECOND TIME MOMENT (RR*RR) 4.472 2.344 1.297 11 .122
TIME STANDARD DEVIATION (RR) .949 .242 .574 1.545
NONDIM. TIME STD.DEV. ( ) .237 .060 .144 .386
NONDIM. 2ND TI~m MOMENT ( ) .280 .147 .081 .695
NONDIM. 1ST TIME MOMENT ( ) .444 .153 .186 .821
DEPTH STANDARD DEVIATION (IN. ) .073 .042 .023 .153
NONDIM. DEPTH STD.DEV. ( ) .128 .050 .050 .216
A OF TRI. HYETOGRAPH (l'lIN) 87.870 82.902 0.000 240 .000
B OF TRI. HYETOGRAPH (MIN) 152.130 82.902 0.000 240.000
A OF NONDIM. HYETOGRAPH ( ) .366 .345 0.000 1.000
-----~---------------~--------------------------------------------------------------------- - - -------

***** NUMBER OF RAINSTO~ffi = 28 *****



TABLE 25C. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OH
DURATION =240.0 MIN DATA TIME INTERVAL = 30 MIN (1937-78)
RAINFALL DEPTH RANGE .637 IN. (MEAN*2.0) <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION HINIMUM MAXIMUM
----------------------------------------------------------------------------------------------------

DURATION (MIN) 240.000 0 .. 000 240.000 240 .000
00 DEPTH (IN. ) .828 .189 .690 1.220N

INTENSITY (IN ./RR) .207 .047 .1 73 .305
FIRST TIME MOMENT (HR)' 1.663 .616 .744 2.514
SECOND TIME MOMENT (HR*RR) 3.990 2.293 1.297 6.864
TIME STANDARD DEVIATION (HR) .891 .333 .634 1.545
NONDIM. TIME STD.DEV. ( ) .223 .083 .158 .386
NONDIM. 2ND TIME MOMENT ( ) .249 .143 .081 .429
NONDIM. 1ST TIME MOMENT ( ) .416 .154 .186 .628
DEPTH STANDARD DEVIATION (IN. ) .119 .040 .038 .153
NONDIM. DEPTH STD.DEV. ( ) .146 .053 .050 .212
A OF TRI. HYETOGRAPH (MIN) 81 .375 80.408 0.000 212.477
B OF TRI. HYETOGRAPH (MIN) 158.625 80.408 27.523 240.000
A OF NONDIM. HYETOGRAPH ( ) .339 .335 0.000 .885
-----------------------------_._---------------------------------~-----------------------------------

***** NUMBER OF RAINSTORMS = 8 *****



TABLE 26A. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OH
DURATION =300.0 MIN DATA TIME INTERVAL = 30 MIN (1937-78)
RAINFALL DEPTH RANGE .222 IN. (~mAN*0.5) <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MININUM }(AXI }rr.~H

DURATION (MIN) 300.000 0.000 300.000 300.000
(X) DEPTIl (IN. ) 3605 .375 .230 1 • 7!+O\..oJ

INTENSITY (IN .. /HR) ,,121 .075 .046 .348
FIRST TIME MOMENT (RR) 2.294 .661 .886 3.952
SECOND TIME MOMENT (RR*RR) 7.218 3.214 1.190 16.503
TIME STANDARD DEVIATION (RR) 1.220 .215 .636 1.519
NONDIM. TIME STD.DEV. ( ) .244 .043 .127 .304
NONDIM. 2ND TIME MOMENT ( ) .289 .129 .048 .660
NONDIM. 1ST TIME MOMENT ( ) .459 .132 .177 • 790
DEPTH STANDARD DEVIATION (IN .. ) .055 .051 .002 .230
NONDIM. DEPTH STD.DEV. ( ) .085 .050 .008 .232
A OF TRI. RYETOGRAPH CHIN) 120.975 92.369 o.OOo, 300.000
B OF TRI.RYETOGRAPH (~lIN) 179.025 92.369 0.000 300.000
A OF NONDIM. HYETOGRAPH ( ) .403 .308 0.000 1.000
-------------------------------------------------------------------~--------------------- --- - ---- - - -

***** NUMBER OF RAINSTORMS = 32 *****



TABLE 26B. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =300.0 MIN DATA TIME INTERVAL = 30 MIN (1937-78)
RAINFALL DEPTH RANGE .443 IN. (MEAN) <= DEPTH <****** IN.

PARAME!ER UNIT MEAN
STANDARD

DEVIATION NINlMUM HAXlMUM
----------------------~-----~-----------------------------------------------------------------------

DURATION (MIN) 300.000 0.000 300.000 300.000
00

DEPTH (IN. ) .852 .364 .450 1. 740+:--

INTENSITY (IN. /HR) .1 70 .073 .090 .348
FIRST TIME MOMENT (RR) 2.054 .630 .886 3.162
SECOND TIME MOMENT (RR*HR) 6.060 2.883 1.190 11.427
TIME STANDARD DEVIATION (RR) 1.193 .217 .636 1.516
NONDIM. TIME STD.DEV. ( ) .239 .043 .127 .303
NONDIM. 2ND TIME MOMENT ( ) .242 .115 .048 .457
NONDIM. 1ST TIME MO~mNT ( ) .411 .126 .1 77 .632
DEPTH STANDARD DEVIATION (IN. ) .083 .056 .023· .230
NONDIM. DEPTH STD.DEV. ( ) .097 .050 .043 .232
A OF TRI. HYETOGRAPR OUN) 86. 793 90.800 0.000 269.126
B OF TRI. HYETOGRAPH (MIN) 213.207 90.800 30.874 300.000
A OF NONDIM. HYETOGRAPH ( ) .289 .303 0.000 .897
----------------------------------------------------------------------_._----------------------------

***** NUMBER OF RAINSTORMS = 17 *****



TABLE 26C. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =300.0 MIN DATA TIME INTERVAL = 30 MIN (1937-78)
RAINFALL DEPTH RANGE .887 IN. (MEAN*2.0) <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION HINIMUM MAXIMUM

DURATION (MIN) 300.000 0.000 300.000 300.000
00

(IN 0) 1.310 .336 1 e 7/tOVi DEPTH .920
INTENSITY (IN ./HR) .262 .067 ,,184 .348
FIRST TIME MOMENT (HR) 2.101 .732 1 .. 291 3.162
SECOND TIME MOMENT (HR*HR) 6.286 3.128 3.047 10.863
TIME STANDARD DEVIATION (RR) 1.191 .1 79 .931 1.377
NONDIM. TIME STD.DEV. ( ) .238 .036 .186 .275
NONDIM. 2ND TIME MOMENT ( ) .251 .125 .122 .435
NONDIM. 1ST TIME MOMENT ( ) .420 .146 .258 ,,632
DEPTH STANDARD DEVIATION (IN. ) .127 .076 .040 .230
NONDIM. DEPTH STD.DEV. ( ) .090 .037 .043 .132
A OF TRI. RYETOGRAPH (MIN) 96.015 110.378 0.000 269.126
B OF TRI. RYETOGRAPH CHIN) 203.985 110.378 30.874 300.000
A OF NONDIM. HYETOGRAPH ( ) .320 .368 0.000 .897
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 5 *****



TABLE 27A. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =120.0 MIN DATA TIME INTERVAL = 60 MIN (1937-78)
RAINFALL DEPTH RANGE .104 IN. (MEAN*0.5) <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION HINlMUH HAXIMUM

DURATION (MIN) 120.000 0.000 120.000 120.000
DEPTH (IN. ) .335 .244 .110 1.650
INTENSITY (IN. /HR) .168 .122 .055 .825

00 FIRST TIME MOMENT (HR) .879 .291 .506 1.488
o- SECOND TIME MOMENT (RR*RR) 1.092 .583 .344 2.310

TIME STANDARD DEVIATION (RR) .477 .083 .298 .577
NONDIM. TIME STD.DEV. ( ) .238 .042 .149 .289
NONDIM. 2ND TIME MOMENT ( ) .273 .146 .086 .578
NONDIM,'"JST TIME MOMENT ( ) .440 .146 .253 • 744
DEPTH STANDARD DEVIATION (IN. ) .101 .104 0.000 • 798
NONDIM. DEPTH STD.DEV. ( ) .280 .144 0.000 .494
A OF TRI. HYETOGRAPH (MIN) 41.629 44.438 0.000 120.000
B OF TRI. HYETOGRAPH (MIN) 78.371 44.438 0.000 120.000
A OF NONDIM. HYETOGRAPH ( ) .347 .370 0.000 1.000
-----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 401 *****



TABLE 27B. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OH
DURATION =120.0 MIN DATA TIME INTERVAL = 60 MIN (1937-78)
RAINFALL DEPTH RANGE .209 IN. (MEAN) <= DEPTH <****** IN.

STANDARD
PARAMETER UNIT MEAN DEVIATION HINIMUM HAXIHDM
------------------------------------------------------ -------------------------~----~----- - ---- - - - --

DURATION (MIN) 120.000 0.000 120.000 120.000
DEPTH (IN. ) .465 .243 .210 1.650

co INTENSITY (IN ./HR) .233 .122 .105 .825
'-..1 FIRST TIME MOMENT (HR) .863 ,,303 ,,506 1,,488

SECOND TIME MOMENT (HR*HR) 1.060 .. 606 .. 344 2.310
TIME STANDARD DEVIATION (RR) .464 .087 .298 .577
NONDIM. TIME STD.DEV. ( ) .232 .044 .149 .289
NONDIM. 2ND TIME MOMENT ( ) .265 .152 .086 .578
NONDIM. 1ST TIME MOMENT ( ) ..432 .152 .253 • 744
DEPTH STANDARD DEVIATION (IN. ) .144 .115 .000 • 798
NONDIM. DEPTH STD.DEV. ( ) .298 .147 .000 .494
A OF TRI. HYETOGRAPH (MIN) 39.690 45.263 0.000 120.000
B OF TRI. HYETOGRAPH (MIN) 80.310 45.263 0.000 120.000
A OF NONDIM. HYETOGRAPH ( ) .331 .377 0.000 1.000

***** NUMBER OF RAINSTORMS = 236 *****



TABLE 27C. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =120.0 MIN DATA TIME INTERVAL = 60 MIN (1937-78)
RAINFALL DEPTH RANGE .41e :::!~.w. <MEAN*2.0) <= DEPnI <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM MAXIMUM

DURATION (MIN) 120.000 0.000 120.000 120.000
DEPTH (IN .) .659 .237 .420 1.650

00 INTENSITY (IN ./HR) .329 .119 .210 .825
00 FIRST TIME MOMENT (HR) .859 .333 .506 1.485

SECOND TIME MOMENT (HR*HR) 1.051 .667 .344 2,,304
TIME STANDARD DEVIATION (HR) ,,441 .092 .298 .577
NONDIM. TIME STD.DEV. ( ) .221 .046 .149 .289
NONDIM. 2ND TIME MOMENT ( ) .263 .167 .086 .576
NONDIM. 1ST TIME MOMENT ( ) .429 .167 .253 .743
DEPTH STANDARD DEVIATION (IN. ) .217 .129 .000 .798
NONDIM. DEPTH STD.DEV. ( ) .329· .149 .000 .494
A OF TRI. HYETOGRAPH (MIN) 40.249 48.189 0.000 120.000
B OF TRI. HYETOGRAPH (MIN) 79. 751 48.189 0.000 120.000
A OF NONDIM. HYETOGRAPH ( ) .335 .402 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 108 *****



TABLE 28A. APR-OCT RAINSTORHS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OH
DURATION =180.0 MIN DATA TIME INTERVAL = 60 MIN (1937-78)
RAINFALL DEPTH RANGE .168 IN. (MEAN*0.5) <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION HINIMUM l-WClMUH

DURATION (MIN) 180.000 0.000 180.000 180.000
DEPTH (IN. ) .505 .392 .1 70 3.440

(X) INTENSITY (IN. /HR) 0168 .131 .057 1 ~14 7
\.0 FIRST TIME MOMENT (RR) 1~228 .. 388 .516 2.288

SECOND TIME MOMENT (HR*RR) 2.121 1 .. 067 .367 5 ~66 7
TIME STANDARD DEVIATION (HR) .666 .140 e 316 1 .. 024
NONDIM. TIME STD .. DEV .. ( ) .222 .047 .. 105 .341
NONDIM.. 2ND TIME MOMENT ( ) .236 .119 .. 041 .630
NONDIM .. 1ST TIME MOMENT ( ) .. 409 .129 .1 72 .. 763
DEPTH STANDARD DEVIATION (IN .. ) .132 .137 .003 1.468
NONDIM. DEPTH STD .. DEV. ( ) .248 .. 097 .. 014 .. 460
A OF TRI. HYETOGRAPH (MIN) 52 .. 334 52.663 0 .. 000 180 .. 000
B OF TRI. HYETOGRAPH (ltlIN) 127 .. 666 52 .. 663 0 .. 000 180.000
A OF NONDIM.. HYETOGRAPH ( ) .. 291 .. 293 0 ..000 1 .. 000
----------------~-------------------------------------~-----------~---------------------------------

***** N~MBER OF RAINSTORMS = 239 *****



TABLE 28B. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =180.0 MIN DATA TIME INTERVAL = 60 MIN (1937-78)
RAINFALL DEPTH RANGE .335 IN. (MEAN) <= DEPTH <****** IN.

STANDARD
PARAMETER UNIT MEAN DEVIATION MINIMUM HAXlMUM
----------------------------------------------------------------------------------------------------

DURATION (MIN) 180.000 0.000 180.000 180.000
DEPTH (IN. ) .706 .425 .340 3.440
INTENSITY (IN. /HR) .235 .142 .113 1.147

1.0 FIRST TIME MOMENT (HR) 1.1 73 .393 .516 2.288
0 SECOND TIME MOMENT (HR*HR) 1.959 1.068 .367 5.667
..... TIME STANDARD"DEVIATION (iIR) .641 .138 .316 .995

NONDIM. TIME STD.DEV. ( ) .214 .046 .105 .332
NONDIM. 2ND TIME MOMENT ( ) .218 .119 .041 .630
NONDIM. 1ST TIME MOMENT ( ) .391 .131 .1 72 • 763
DEPTH STANDARD DEVIATION (IN. ) .189 .160 .012 1.468
NONDIM. DEPTH STD.DEV. e ) .259 .097 .034 .460
A OF TRI. HYETOGRAPH (MIN) 45.549 51.538 0.000 180.000
B OF TRI. HYETOGRAPH (MIN) 134.451 51 .538 0.000 180.000
A OF NONDIM. HYETOGRAPH ( ) .253 .286 0.000 1.000

***** NUMBER OF RAINSTORMS = 134 *****



TABLE 28C. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =180.0 MIN DATA TIME INTERVAL = 60 MIN (1937-78)
RAINFALL DEPTH RANGE .671 IN. (MEAN*2.0) <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION NINIl-IDH HAXIMUM

DURATION (MIN) 180.000 0.000 180.000 180.000
DEPTH (IN. ) 1.065 .. 513 .680 3.440
INTENSITY (IN. /HR) .355 .1 71 .227 1 .147
FIRST TIME MOMENT (HR) 1.133 .397 ,,540 1.898

\D
~ SECOND TIME MOMENT (HR*HR) 1.844 1.015 .420 3.987

TIME STANDARD DEVIATION >'(HR) .622 .,144 .320 .967
NONDIM. TIME STD.DEV. ( ) .207 .048 .107 .322
NONDIM. 2ND TIME MOMENT ( ) .205 .113 .047 .443
NONDIM. 1ST TIME MOMENT ( ) .378 .132 .180 .633
DEPTH STANDARD DEVIATION (IN. ) .297 .212 .032 1.468
NONDIM. DEPTH STD.DEV. ( ) .274 .095 .044 .458
A OF TRI. HYETOGRAPH (ltfIN) 42.998 51 .584 0.000 161.692
B OF TRI. HYETOGRAPH (MIN) 137.002 51.584 18.308 180.000
A OF NONDIM. HYETOGRAPH ( ) .239 .287 0.000 .898
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 50 *****



TABLE 29A. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =240.0 MIN DATA TIME INTERVAL = 60 MIN (1937-78)
RAINFALL DEPTH RANGE .182 IN. (MEAN*0.5) <= DEPTH <****** IN.

PARAMETER UNIT MEAN'
STANDARD

DEVIATION HINlMUH MAXIMUM

DURATION (~lIN) 240.000 0.000 240.000 240 .000
DEPTH (IN. ) .525 .399 .190 2.410
INTENSITY (IN .. /HR) .. 131 .100 .048 .603

1.0 FIRST TIME MOMENT (RR) I .. 717 .580 .562 3.355
N SECOND TIME MOMENT (RR*HR) 4.152 2.J.98 .529 11 .640

TIME STANDARD DEVIATION (RR) .910 .208 .461 1.459
NONDIM. TIME STD.DEV. ( ) .. 227 .. 052 .115 .365
NONDIM. 2ND TIME MOMENT ( ) .259 .137 .033 • 728
NONDIM. 1ST TIME MOMENT ( ) .429 .145 .141 .839
DEPTH STANDARD DEVIATION (IN. ) .120 .126 .012 . 781
NONDIM. DEPTH STD.DEV. ( ) .206 ..084 .043 .414
A OF TRI .. HYETOGRAPR (MIN) 81. 757 77.. 127 0.000 240.000
B OF TRI. HYETOGRAPH (~lIN) 158.243 77.. 127 0 .. 000 240.000
A OF NONDIM. HYETOGRAPH ( ) .341 .. 321 0 .. 000 1.000
----------------------------------------------~-------------------------------------------- ------- - -

***** NUMBER OF RAINSTORMS = 140 *****



TABLE 29B. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =240.0 MIN DATA TIME INTERVAL = 60 MIN (1937-78)
RAINFALL DEPTH RANGE .364 IN. (MEAN) <= DEPTH <****** IN.

PARAl-lli TER UNIT MEAN
STANDARD

DEVIATION MINH-1UM NAXIMUM

DURATION (MIN) 240.000 0.000 240.000 240.000
DEPTH (IN. ) .763 .445 .370 2.410
INTENSITY (IN ./HR) .191 .111 .093 .603

I.D FIRST TIME MOMENT (RR) 1.640 .632 .562 3 ~3 55w
SECOND TI~ffi MOMENT (HR*HR) 3.884 2.333 .529 11 .640
TIME STANDARD DEVIATION (RR) ,,866 .224 .L~61 1.459
NONDIM. TIME STD.DEV" ( ) ,,216 .056 .115 .365
NONDIM. 2ND TIME MOMENT ( ) .243 .146 .033 .728
NONDIM. 1ST TIME MOMENT ( ) .410 .158 .141 .839
DEPTH STANDARD DEVIATION (IN. ) .187 .148 .036 . 781
NONDIM. DEPTH STD.DEV. ( ) .229 .084 .087 .414
A OF TRI. HYETOGRAPH~ (MIN) 75.1 72 79. 754 0.000 240.000
B OF TRI. HYETOGRAPH (~fIN ) 164.828 79. 754 0.000 240.000
A OF NONDIM. HYETOGRAPH ( ) .313 .332 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 71 *****



TABLE 29C. APR-OCT RAINSTORMS FROM AR~ PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =240.0 MIN DATA TIME INTERVAL = 60 MIN (1937-78)
RAINFALL DEPTH RANGE .728 IN. (~mAN*2.0) <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM MAXIMUM

DURATION (MIN) 240.000 0.000 240.000 240.000
DEPTH (IN. ) 1.229 .424 • 790 2.410

\0
INTENSITY (IN .fRR) .307 .106 .198 .603

+' FIRST TIME MOMENT CRR) 1.563 .669 .562 2,,91 7
SECOND TIME MOMENT (HR*HR) 3.523 2.347 .529 9.133
TIME STANDARD DEVIATION (RR) .776 .225 .461 1.379
NONDIM. TIME STD.DEV. ( ) .194 .056 .115 .345
NONDIM. 2ND TIME MOMENT ( ) .220 .147 .033 .571
NONDIM. 1ST TIME MOMENT ( ) .391 .167 .141 .729
DEPTH STANDARD DEVIATION (IN. ) .326 .157 .093 • 781
NONDIM. DEPTH STD.DEV. ( ) .262 .082 .118 .414
A OF TRI. HYETOGRAPH (MIN) 69.826 80.007 0.000 240.000
B OF TRI. HYETOGRAPH (MIN) 170.1 74 80.007 0.000 240.000
A OF NONDIM. HYETOGRAPH ( ) .291 .333 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 26 *****



TABLE 30A. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OH
DURATION =300.0 MIN DATA TIME INTERVAL = 60 MIN (1937-78)
RAINFALL DEPTH RANGE .220 IN. (MEAN*0.5) <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION HINII1UM MAXIMUM

DURATION (MIN) 300.000 0.000 300.000 300.000
DEPTH (IN. ) .558 .399 .220 2.450
INTENSITY (IN ./RR) .112 .080 .044 .490

\D FIRST TIME MOMENT (RR) 2.220 .648 0593 4,,098\..J1

SECOND TIME MOMENT (HR*HR) 6.725 3.063 0602 17" 785
TIME STANDARD DEVIATION (RR) 1.150 .238 .500 1 • /,:) J -- --
NONDIM. TIME STD.DEV. ( ) .230 .048 .. 100 .351
NONDIM. 2ND TIME MOMENT ( ) .269 .123 .024 . 711
NONDIM. 1ST TIME MOMENT ( ) .444 .130 .119 .820
DEPTH STANDARD DEVIATION (IN. ) .095 .099 .009 .611
NONDIM. DEPTH STD.DEV. ( ) .159 .065 .037 .367
A OF TRI. RYETOGRAPH (~lIN) 109.617 92.065 0.000 300.000
B OF TRI. RYETOGRAPH (MIN) 190.383 92.065 0.000 300.000
A OF NONDIM. RYETOGRAPH ( ) .365 .307 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 113 *****



TABLE 30B. APR-OCT RAINSTORHS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OH
DURATION =300.0 MIN DATA TIME INTERVAL = 60 MIN (1937-78)
RAINFALL DEPTH RANGE .440 IN. (MEAN) <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUH l-1AXIMUM

DURATION (MIN) 300.000 0.000 300.000 300.000
DEPTH (IN. ) .853 .424 .440 2.450
INTENSITY (IN. fHR) .1 71 .085 .088 .490

'-0 FIRST TIME MOMENT (HR) 2.103 .735 .593 3. 7070'

SECOND TIME MOMENT _(HR*HR) 6.310 3.353 .602 15.199
TIME STANDARD DEVIATION (HR) 1.138 .251 .500 1.755
NONDIM. TIME STD.DEV. ( ) .228 .050 .100 .351
NONDIM. 2ND TI~1E MOMENT ( ) .252 .134 .024 .608
NONDIM. 1ST TIME MOMENT ( ) .421 .147 .119 • 741
DEPTH STANDARD DEVIATION (IN. ) .153 .122 .022 .611
NONDIM. DEPTH STD.DEV. ( ) .169 .072 .040 .367
A OF TRI. HYETOGRAPH (MIN) 97.811 98.600 0.000 300.000
B OF TRI. HYETOGRAPH (MIN) 202.189 98.600 0.000 300.000
A OF NONDI~l. HYETOGRAPH ( ) .326 .329 0.000 1.000
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 52 *****



TABLE 30C. APR-OCT RAINSTORMS FROM ARS PRECIPITATION DATA AT STATION COSHOCTON, OR
DURATION =300.0 MIN DATA TIME INTERVAL = 60 MIN (1937-78)
RAINFALL DEPTH RANGE .879 IN. (MEAN*2.0) <= DEPTH <****** IN.

PARAMETER UNIT MEAN
STANDARD

DEVIATION MINIMUM MAXIMUM

DURATION (MIN) 300.000 0.000 300.000 300.000
DEPTH (IN. ) 1.288 .371 .900 2.450
INTENSITY (IN .fHR) .258 .074 .180 e490

\0 FIRST TIME MOMENT (RR) 1.942 • 794 .593 3.257--..J

SECOND TIME MOMENT (HR*HR) 5,,602 30462 .602 12 .. 389
TIME STANDARD DEVIATION (RR) 1.083 .251 .500 1 e .564
NONDIM. TIME STD.DEV. ( ) .217 .050 .100 .313
NONDIM. 2ND TIME MOMENT ( ) .224 .138 .024 .496
NONDIM. 1ST TIME MOMENT ( ) .388 .159 .119 .651
DEPTH STANDARD DEVIATION (IN. ) .253 .140 .049 .611
NONDIM. DEPTH STD.DEV. ( ) .193 .082 .049 .367
A OF TRI. HYETOGRAPH (MIN) 85.878 104.087 0.000 2860263
B OF TRI. HYETOGRAPH (MIN) 214.122 104.087 13. 73 7 300.000
A OF NONDIM. HYETOGRAPH ( ) .286 .347 0.000 .954
----------------------------------------------------------------------------------------------------

***** NUMBER OF RAINSTORMS = 20 *****





FEDERALLY COORDINATED PROGRAM (Fep) OF HIGHWAY
RESEARCH At~D DEVELOPMENT

The Offices of Research and Development (R&D) of
the Federal Highway Administration (FHWA) are
responsible for a broad program of staff and contract
research and development and a Federal-aid
program, conducted by or through the State highway
transportation agencies, that includes the Highway
Planning and Research (HP&R) program and the
National Cooperative Highway Research Program
(NCHRP) managed by the Transportation Research
Board. The FCP is a carefully selected group of proj­
ects that uses research and development resources to
obtain timely solutions to urgent national highway
engineering problems. *

The diagonal double 'stripe on the cover of this report
represents a highway and is color-coded to identify
the FCP category that the report falls under. A red
stripe is used for category I', dark blue for category 2,
light blue for category 3, brown for category 4, gray
for category 5,green for categories 6 and 7, and an
orange stripe identifies category o.

PCP Category Descriptions

1. Improved Highway Design and Operation
for Safety

Safety R&D addresses problems associated with
the responsibilities of the FHWA under the
Highway Safety Act and includes investigation of
appropriate design standards, roadside hardware,
signing, and physical and scientific data for the
formulation of improved safety regulations.

2. Reduction of Traffic Congestion, and
Improved Operational Efficiency

Traffic R&D is concerned with increasing the
operational efficiency of existing highways by
advancing technology, by improving designs for
existing as well as new facilities, and by balancing
the demand-capacity relationship through traffic
management techniques such as bus and carpool
preferential treatment, motorist information, and
rerouting of traffic.

3. Environmental Considerations in Highway
Design, Location, Construction, and Opera­
tion

Environmental R&D is directed toward identify­
ing and evaluating highway elements that affect

• The complete seven-volume official statement of the Fep is available from
the Nauonal Technical Information Service, Springfield. Va. 22161. Single
copies of the introductory volume are available without charge from Program
Analysis (HRD-3}. Offices of Research and Development, Federal H~hway
Administration, Washington, D,C. 20590.

the quality of the human environment. The goals
are reduction of adverse highway and traffic
impacts, and protection and enhancement of the
environment.

4. Improved Materials Utilization and
Durability

Materials R&D is concerned with expanding the
knowledge and technology of materials properties,
using available natural materials, improving struc­
tural foundation materials, recycling highway
materials, converting industrial wastes into useful

highway products, developing extender or
substitute materials for those in short supply, and
developing more rapid and reliable testing
procedures. The goals are lower highway con­
struction costs and extended maintenance-free
operation.

5. Improved Design to Reduce C08t§~ Extend
Life Expectancy ~ and Insure Structural
Safety

Structural R&D is concerned with furthering the

latest technological advances in structural and
hydraulic designs, fabrication processes, and
construction techniques to provide safe, efficient
highways at reasonable costs.

6. Improved Technology for Highway
Construction

This category is concerned with the research,
development, and implementation of highway
construction technology to increase productivity,
reduce energy consumption, conserve dwindling
resources, and reduce costs while improving the
quality and methods of construction.

7. Improved Technology for High.way
Maintenance

This category addresses problems in preserving
the Nation's highways and includes activities in
physical maintenance, traffic services, manage­
ment, and equipment. The goal is to maximize
operational efficiency and safety to the traveling
public while conserving resources.

o. Other New Studies

This category, not included in the seven-volume
official statement of the FCP, is concerned with
HP&R and NCHRP studies not specifically related
to FCP projects. These studies involve R&D
support of other FHWA program office research.








