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Discussions

Discussions may be submitted on any Proceedings paper or technical note published in any

Journal or on any paper presented al any Specialty Conference or other meeting, the Proceedings

of which have been published by ASCE. Discussion of a paper/technical note is open to anyone

who has significant comments or questions regarding the content of the paper/technical note.

Discussions are accepted for a period of 4 months following the date of publication of a paper/

technical note and they should be sent to the Manager of Technical and Professional Publi

cations, ASCE, 34S East 47th Street. New York, N.Y. 10017. The discussion period may be

emended by a written request from a discusser.

The original and three copies of the Discussion should be submitted on 8-1/2-in (220-mm)

by II-in. (280-inm) white bond paper, typed double-spaced with wide margins. The length of

a Discussion is restricted to two Journal pages (about four typewritten double-spaced pages of

manuscript including figures and tables); the editors will delete matter extraneous to the subject

under discussion If a Discussion is over two pages long it will be returned for shortening. AH

Discussions will be reviewed by the editors and the Division's or Council's Publications Com

mittees. In some coses. Discussions will be returned to discussers for rewriting, or they may

be encouraged to submit a paper or technical note rather than a Discussion.

Standards for Discussions are the same a* those for Proceedings Papers. A Discussion is

subject to rejection if it contains matter readily found elsewhere, advocates special interests,

is carelessly prepared, controverts established fact, is purely speculative, introduces personal

ities, or is foreign to the purposes of the Society. All Discussions should be written in the third

person, and the discusser should use the term "the writer" when referring to himself. The

author of the original paper/technical note is referred to as "the author."

Discussions have a specific formal. The title of the original paper/technical note appears at

the top of the first page with a superscript that corresponds to a footnote indicating the month,

year, authorfs). and number of the original paper/technical note. The discusser's full name

should be indicated below the title (see Discussions herein as an example) together with his

ASCE membership grade (if applicable).

The discusser's title, company affiliation, and business address should appear on the first

page of the manuscript, along with the Proceedings paper number of the original paper/tech

nical note, the date and name of the Journal in which it appeared, and the original author's

name.

Note that the discusser's identification footnote should follow consecutively from the original

paper/technical note. If the paper/technical note under discussion contained footnote numbers

I and 2, the first Discussion would begin with footnote 3. and subsequent Discussions would

continue in sequence.

Figures supplied by the discusser should be designated by letters, starting with A. This also

applies separately to tables and references. In referring to a figure, table, or reference that

appeared in the original paper/technical note use the same number used in the original.

It is suggested that potential discussers request a copy of the ASCE Authors' Guide lo the

Publications of ASCE for more detailed information on preparation and submission of

manuscript*.
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Unsteady Drawdown in 2-D Water Table Aquifer'

Closure by David T. Hlggins,4 M. ASCE

Noutsopoulos and Papaihanassiadis have made a useful point in suggesting the

importance of including the seepage surface in the unsteady drawdown problem.

In his paper, the writer listed the omission of the seepage surface as one of his

simplifying assumptions. However, he should have shown a seepage surface in

the sketch of his sand flume which was to model a real aquifer (Fig. 3).

Most of the remainder of the discussion seems akin to beating a dead horse:

the horse being the writer's instantaneous drawdown equation, Eq. 24. In both

his introduction and conclusion, the writer admitted that his analysis did not

improve the prediction of water table motion.

Noutsopoulos"s and Papathanassiadis's stress on the better fit of Eq. 25 with

experimental data also seems beside the point. As they point out, Eq. 25 can

be derived entirely on the basis of one-dimensional hydraulic theory. That theory

is based on a flow model very unlike the flow near the outflow face at early time

in an instantaneous drawdown problem. For this domain, vertical velocities are

important, unsaturated flow is important, and so is the seepage face.

The Hele-Shaw analog is based on the similarity of viscous flow equations

to those for flow through a saturated porous medium. There is no a priori reason

why a Hele-Shaw apparatus should model correctly the unsaturated flow. The

writer would be grateful to receive information about comparative unsteady draw

down tests in Hele-Shaw and granular models.

Simplified Method for Rainfall Intensities'1

Discussion by Herbert B. Osborn,2 and Kenneth G. Renard,1

Members, ASCE

The author has introduced a method for estimating maximum monthly precip-

itation from mean monthly precipitation, and has presented other relationships

^September, 1980. by David T. Higgins (hot. Papei 1569:))

'Project Engr., Western Sudan Agr. Research Project. Box 114. American Embassy.
Khartoum, APO New York 09668.

'September, 1981, by George H. Hargreaves (Pnv Paper IbSli).
'Research Hydraulic Engr., United States Depi ot Agnc.-Agricultural Research Western

Administration, Southwest Rangeland Watershed Kescarch Center. 442 East Seventh
Street. Tucson. Ariz. 85705.
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betweenrecordeddataandintensity.Hestates,however,thatlocalverification

isneededbeforethemethodsareusedinanyparticularlocalityorregion.

Thewritersused25yearsofrecordfrom30raingages,eachontheWalnut

GulchandAlamogordoCreekExperimentalwatershedsinsoutheasternArizona

andeasternNewMexico,respectively,toexaminetherelationshipbetween

monthlymaximumrainfallandmonthlymeanrainfall.Rainfallinsoutheastern

Arizonaisdominatedbyairmassthunderstorms,whilemoremassiveandintense

stormscanoccurfromfrontal-convectivebuildupineasternNewMexico.Higher

intensitieshavebeenrecordedonAlamogordoCreekthanonWalnutGulchfor

alldurations(9).Therelationshipbetween30-yearsmaximummonthlyandmean

monthlyrainfallsuggestedbytheauthor(Table1)fortheUnitedStatesis

PMX=76+1.75PM(H)

ForWalnutGulch,thisequation,usinga30-gageaverage,generallyoverprc-

dicted(PMX)by21-47%forthesummermonths.Also,forthesummermonths,

estimatesforindividualstations(Eq.II)rangedfrom-12%-92%ofactual.In

general,R1valuesbetweenthepredicted(Eq.11)andtheobservedwerelow.

rangingfrom0.30-0.50.Weuseddatafromthesummerthunderstormperiod

only(July-September),theperiodwhenabouttwo-thirdsoftheannualprecip

itationoccurs.WhenthewritersusedWalnutGulchdatatocomputetheregres

sionrelationship,therelationshipbecame

PMX=65+1.25PM;PMX=140;S=34;K2=0.51(12)

whichisstillaratherweakcorrelationbetweenPMXandPM.Themethodmight

beusedtoobtainaroughestimateforaparticularstudy,buttheusershouldbe

awareoftheprobableerrorofestimateandhowthismightaffectthestudy.

AsimilaranalysisofAlamogordoCreekdataindicatedthatineasternNew

Mexicotheaverageofpredictedvalueswassimilartotheaverageofactual

values.However,therangeofvaluesforsummermonthsforindividualstations

was-35-180%ofmeasuredvalues,whichisamuchgreatervariabilitythan

onWalnutGulch.ValuesforRJrangedfromabout0.32-0.62,andSD'swere

higherthaninWalnutGulch.

ForAlamogordoCreek,therecomputedregressionequationis

PMX=42+2.24PM;PMX=155;S=52;R*=0.73(13)

Again,althoughtherelationshipmightbeusedasaroughguideinsomestudies,

thelargeprobableerrormustbeconsidered.SeveralcommentsregardingTable

1shouldbenoted:

1.ThetablewouldhavegreaterutilityifPMXwerelistedinadditiontothe

standarddeviation.5.Byitself,thestandarddeviationdocsnotprovidemean

ingfulinformation.

2.Thecoefficientofdetermination,R2,betweentheregressioncoefficients

forallofthecountrieswas0.63.

3.Thewriterssuspectthattherelationshipsformanyofthecountries,in

cludingtheUnitedStates,includedatafrommorethanonetypeofprecipitation
(differentclimaticprovince),andwearcsurprisedatthemanyhighR1values.

4.Itwouldprobablybemoreusefulifthestationgroupinginthetablehad
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been segregated on some basis other than country boundaries. Thus, for example,

if the criteria had been based on climate or meteorologic conditions (e.g., coastal

versus mountain versus interior continental, or arid versus scmiarid versus humid,

or thunderstorm versus snow, or frontal versus convective versus orographic),

we suspect the data might be extrapolated more readily to areas of limited data.

5. The utility of 30-years maximum monthly rainfall is awkward, since current

engineering practice is to use 10-, 25-, 50-, or 100-years frequency estimates

for most design applications. Furthermore, the maximum monthly precipitation

in a 30-year data set may not be indicative of what one would expect once in

30 years.

The author also developed a relationship to determine the amount of rainfall

that would rarely be exceeded. For the United States, the author states that the
residual relationship is

/?PMX= 156+ 1.14(76 + 1.75 PM) <I4)

The author then (arbitrarily?) adds 180 mm to arrive at the maximum expected

monthly rainfall. Based on this method, the envelope limits for monthly rainfall

on Walnut Gulch and Alamogordo Creek would be 514 and 508 mm, respec

tively. The recorded mean monthly rainfall for stations on Walnut Gulch and

Alamogordo Creek are 89 and 86 mm, respectively, and the maximums that have

occurred in 25 years of record are 204 mm on Walnut Gulch and 269 mm on

Alamogordo Creek. The writers are unsure of what, if any, value this equation

TABLE 2.—Aatio of Storm Rainfoll Depth for Varioui Duration* to One-Hour Rainfall

for 37 Stormi of Greater than 25 mm for Walnut Gulch

Extent

Average

Range

Sept. 10. 1971"

Duration, in minutes

S

0.28

0.05-0.54

0.17

10

0.50

0.28-0 77

0.31

15

0.66

0.38-0.92

0.41

20

0.76

0.47-0 96

053

30

0.88

0.66-1.0

0 72

60

10

1.0

'Maximum one-hour point rainfall (88 mm): The only measured one-hour amount greater

than 75 mm on Walnut Gulch (1955-71).

TABLE 3.—Ratio of Storm Rainfall Dapth for Various Duration* to One-Hour Rainfall

for 37 Storm* of Greater than 25 mm for Alamogordo Creak

Extent

Duration, in minutes

10 15 20 30 60

Average

Range

June 5, I960*

Aug. 21. 1966'

0.25

0.13-0 47

0.20

0.20

0.41

0.25-0 67

0.39

0.34

0.56

0.35-0.98

0.54

0.46

0.68

0 45-0 99

069

0 55

0.81

0.63-0.99

0.84

0.68

10

10

1.0

'Maximum one-hour point rainfall (103 mmi on Alamogordo Creek (1955-77).

'Maximum one-hour point rainfall (91 mm) for second greatest cvcnl on Alamogordo
Creek.
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or "limit" would be to users or how accurate or dependable it might be.

The author also found a relationship between PI0,24 and PMX (Eq. 3). For

an average PMX of 160 mm for Walnut Gulch, the predicted PI0,24 would be

70 nun. Walnut Gulch data indicate the actual P10.24 is about 60 mm, which

is reasonably close. For Alamogordo Creek, PMX is about 200 mm, and the

predicted P10.24 would be 82 nun. Data from Alamogordo Creek indicate that

P 10,24 is about 70 mm; so again, the prediction is a little low, but reasonable.

The author included a table of ratios of short duration to I-hour rainfall. Os-

bom, et al. (10) reported somewhat different values (Tables 2 and 3).

Although these average ratios (Tables 2 and 3) do not differ greatly from those

listed by the author, the range of ratios indicates the problems of using average

ratios to distribute 1-hour precipitation depths to shorter durations.
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