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ABSTRACT

Hourly rainfall data from ten representative rainfall stations in
Puerto Rico were analyzed to determine sterm rainfall characteristics.
Spatial and temporal variabilities of storm rainfall were presented.

Storm events were identified objetively. Storm durations for various
events were estimated, Mean storm rainfall intensities were found for all
historical storms with mean intensities higher than 0.20 in/hr. Non-
dimensional storm rainfall distributions were found for all the stations.
The distributions were stratified by storm duration and storm class ﬁhere
a class 1s defined as the portion of the storm with heavier rainfall.

Frequency analyses were performed on stormdurations, and storm rainfall
intensities, Relevant tendencies were analyzed. Daily rainfali distribu-
tions at various stations were developed. Three predominant tendencies were
found, namely, skewed uni-modal, bi-modal, and.multi;modal distributicns.

Frequency analyses of order statisf{jcs were done op storm data and
hourly data independent of storm even;s. Relevant diéérepénciag exists
between both analysis. Reaults;éﬁgwftﬁat thg_intenéityudufétion_
frequency design criteria recom@ended by the National Weather Service (Tech-

nical Paper #42, 1961) need to be updated.
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1, Introduction

Precipitation can be considered as the driving mechanism of the hy-
drologic cicle. Although many types of precipitation exiset, rainfall is
the only relevant one in Puerto Rico. |

Rainfall is associliated with storm events. The research work discus-
sed herein is the first comprehensive effort guided to evaluate hburly
rainfall data collected by the Natioﬁal.W;ather Service Office with tﬁe
purpose of describing statistical characteristics of tropical raiﬁétorm
events in Puertoe Rico. .

Storm sewer, culvert, street and urben drainage,.agricuflrﬁal drain-
age, and channel design are all sensitivie to the characteristiecs of rain-
storm events. Moreover, the hydrology and hydraulics of small watersheds
highly dépend on railnstorm characteristics. ¥lash floods are the typical
response of small but steep watersheds in Puerto Rico. Variabilities in
the rainfall input cause great changes in watershed resposes. Therefore
rainfall-rﬁnoff analysis design is highly affected by storm rainfall cha-
racteristics. Rainstorm mdoelling and simulation require a good know-
ledge of the rainfall distribution in time and space.

Safety, risk and economic analyses depend on accurate estimation of
strom rainfall variabilities. Wheather modifications such as those pro-
duced by urban development, industrial activities, air flight traffiec,
and induced rainfall acitvities can be evaluated utilizing changes in
storm rainfall distributicns. Flood and weather forecasting are depend-
éﬁt on the accuracy of modelling the climate and rainfall-runcff dynamics.
Both are affected by the spatial and temporal rainfall characteristics.
Optimum management of water resources for small communities is sensitive

to rainstorm occurence, Reservolr operations and aquifér recharge basi-



caily’depends on the iﬁtensity, location, distribution, and frequenéy of
stOrm'events.- |
Hydfologic and hydraulic design are affected by the spatlal and_tem—
.pofal.raiﬁfall variabilities-in Puerto Rico. A statistical analysis of |
the'ﬁqurly rainfall record available should providé valuable information
in terms of the spatial‘and temporal rainstorm chatacteristics. The
spatial and temporal distribution of point duratiem, and effective time
rainiﬁg'are among the'sigpificant characteristics that we can studled in
oraer to provide a sigﬁifigant evaluation of the storm rainfall,
Considering that there exist limited information inferred f{rom real data
analysis, the resgearch project discussed herein promise to contribute
remarkably to the understanding of storm rainfall inputs in hydrologic
and hydraulic analysis, simulation, modelling and design. Also, this
research effort opens a window for further studies in rainfall as fre-
quenc& analysis, rainfall-runoff relationships, long term (monthly,
annual; seasonal) and short term (15 minutesj raiﬁfall characteristics,
antecedent moisture conditions, and other rainfall related studies.

The specific objectives of the research work discussed herein are to:

~2=

1. Objectively define and select representative rainstorm events in

Puerto Rico.
2. Determine non-dimensional temporal storm rainfall distributions
3. Determine varilabilities of storm ra%ﬁfall;digtyibntionswith-
storm duration, location, and other“rglgvan;ngxam?ters.
4,  Determine probability density fuﬁéfio£s of sﬁofﬁ durati&n;and

intensities.

5. Interpolate geographically temporal storm rainfall distributions.



_2. Relatgd Research

| The spatial and temporal rainfall variabilities in Puerto Rico are
Jpractically unknown. However, it is known-tpnt rainfall varies coneid~
.erably either in;apaoe'or tiﬁeaf“ﬁainfall inﬂéuerto R}eo is aesoeieted_
"nitn etther of the foilowing meoneninei; l)_easte;iy'weneo_Whioh.bnsi-}..
cally ocour'énring;anmmer seeson (HayeNomembet:months) or; 2)'cold,ftonﬁ;
which are eséociatedowtth the winter seaeoanDeoemberéﬁpril_monthel. .
Easterly navea ee trgﬁioal:dietnrbances uegeliy involve tottentinl rain.
cherwise; they.bring_near-no:mei rainfell; Cold fronte areiassocieted
with cold air masses commingitom the nortn which ocesaionaily moveufar
.enongh eoutb'to ﬁeach the Cetiboean. Active oiowimoving_colé fronts may
oroduce.storms of modetete_inteneitiés;wﬁich laot internitently for se-
veral days.

In the island also exist a remarkable orographic effect which in-
duce more rainfall generation and affeots the spatial and temporal rain—
fall distribution.- It produces large: rainfall amounts in the northern .
and mountain than in the eouthern regiona. Convective effects produced )
by_diffetential heating in~urbanized metropolitan areas nay aleo_affeet_
tne'rainfall nattetnl -Saturated air masses heated-overldeveloped areas
are 1lifted to colder levels where condensation and precipitarion oecur.

the highly variable rainfall distribution 1n the island ia caused by
complex rainfall.generation mechanisms which frequently-interact among
themeelnes. Modelling these rainfall phhnomena is a diffiqult taek spe—”
clally when neither the physical mechanisms produsing reinﬁell nor the
rainfall charaoterietics On the ground are clearly defined in Puerto Rico.

‘The best attempt of describing the spatial and temporal rainfall

variabilitiea of . storm: rainfall was conducted by the National Weather



Burean (M'JB,‘,_1961)... The published Hydrolog’icﬂ design maps for Puerto Rico
.rénd ?iréiﬁJiélands. 3Probasigfmaximum precipitation_(PMP); depth—duration—
frequency;fﬁinfall, énd cloudburfs rainfall were analyzed and presented.
Duratiogd?éf_ﬁo minﬁﬁes to 24 houré for fréquencies of 1@ 2, 5, 10, 25,

20 and 100 years were given for rainstorms;. PMF for Qurationé of 1, 6,
and 24 hrs wﬁfe prbvided. Also, PMP for cloudbursts of durations between
3 minutes and 6'houféiwa;e given, A similar effort was done lﬁter

(Miller, 1965) providing PMP. amounts for rainstorms of duration from 1 to 10
days. . . . _ .

.-Although' these publlicati_ons have been the ﬁnique tool for selecting
desing storms in Puert'o- Rico, they do not provide criterlia for slecting
eithe? ;he\storm frequgncy.and duration, or a satisfactory storm rainfall
dist:ihution in time;. The papers suggest criteria for slecting the hourly
?distribgtiqn of1tPe;?MP"storm. It also suggests to use tﬁe_moét éritical
:ﬁemquai‘raihfgil;dihtribﬁkion for PMP cloudbursets. There 1is neither evi-
dencé'fbtithh;former nbgﬂjustification fﬁr the latter. Englneering ana-—
l}{gi_a_, pijmtila;ion moi’ieilézlg, and design require realistic criteria for
!ghé selection ;Jf _x';éinfél.l' variabilities in time and space. It could be
better inferred from the analysis of existing storm rainfall data.

The practice in Puerto Rico has been to transfer rainfall analysis
and design criteria from other ggﬁgraphical iocations, specially those
derived form the United Btates; Oxford (1969) recognized the inadequacy
of rainfall datﬁ for pavement drainage design in San Juan, Puerte Rico.
He used cl@udbutst tainfall as critical design condition. Although he
shows no documentation for sglectjng a rainstorm duration of 15 minutes
and a frequency of approximatgly 1/10 of the PMP for cleudbursts, he

clearly shows the need for défining storm rainfall characteristics 1in



time and space in order to provide realistic criteria designing purposes.

Storm intensity, duration, and frequency in time and space are the
most important paramter in rainfall analysis for short term rainfall—
runoff relationship. Other than Technical Paper #42 and #53, (R, 19613 Miller,
1965) the writer has found no gignificant contribution dn this topic in
Puerto Rico.

In"a major effort to corroborate his findings, he has consulted the
National Weather Service in San Juan, Puerto Rico, searching for pub--
lished or unpublished literature (Col6n; 1983)., An effort has beén done
by the National Weather Service Flash Flood Hydrolegist to evaluate the
NWB Technical Paper .# 42 (Calbeberst, 1953). He hag found remarkable
discrepancies on a station analysis basis. Detailed frequency analysis
in Puerto Rico is under way by ongoing research project directed by the
writer. Although itisbeyond the scope of this research werk to perform
analysis of order statistics, limited results are presented for the con-
venlence of the reader,

Design storms generally are selected for duration equal to the time
of concentration of the basin. Small watercheds usually have time of
concentration of less than 6 hours. For example, the Soil Conservation
Service recommends to use the larger between the time of concentration of
a basin or the 6-hr duration event, whichever longer, for the design of
emergency and freeboard hydrographsof small dams. (Viessman, et al.,
1977).

Duration of desing storms should be selected on a probability base.
Even when the basin shows a long time of concentration, the probability
of having a storm duration equal to the time of concentration can be very

low. Therefore, there is no justification for designing for a duraticn



_gqual to the time of concentration., A better way is to design for the
storm duration which minimize cost of failures.

Selecting repreéénfative hydrograpﬁs'once the storm depth and dura-
tion have been selected is the last step in!def ping ;heldgsigp g?oxm.
Temporal diatributipn df,the design storm will!signifiéaﬁtiﬁ'affect*fhe
watersheé.responée as the shape and peak-ﬁaiue of the'hydfograghl

Temporal storm rainfall distributions,ngeded to be developed for the .
hydrometeorological condition of local areas. Tfanéferiﬂg storm ratnfall
distribution from other places is not an acceptable practice unless both
areas show similar hydrometeorological characteristics. _For example,
the Soil Conservation-Service Type II storm rainfall distribution has
been recommended frequently en Puérto.Rico. It is sensitive and risky
not to verify and update these type of criteria, specially when the risk’
of a project failure due to undocumented criteria is high.

The importance of réinfall analysis has been well acknowlwedged.
Similar studies to the one proposed herein have been conducted by the
Illinois State Water Survey during the past decade.- Their studies have
been broad in their gdals including weather modifications studies, agri-
cultural problems, urbén drainage design, water quality, and real time
weather and flood forecasting (Achermen, et al., 1977; Changnon, et al.,,
1978). These studies provide rainfall analysis and design criteria for
the midwestern region of the United States, therefore, they do not apply
here. However, it ié important teo point out that they have succeed in
their effort of providing rational and practical rainfall critefia for
analyses, simulation, modelling, and design in hydrology and hydraulics.
3. Research Procedures and Methodologies

3.1 Data Manipulation



3.1.1

3.1.2

Data Acquisition
Hourly rainfall data collected by the U. S, National

Weather Service (NWS) and published in computer magnetic

tapes by the Environmental Data Service, Natilonal Climatic

Center, U. S. Department of Commerce at Ashville, North
Carolina was used in the research work discussed herein..
Data Selection

The data eelected for the study included 10 out of 29
rainfall stations reported for Puerto Rico and Virgin
Islands. Table 3.1 presents a brief description of the
stations selected. It includes station name, index num-
ber, location, length of rainfall record, and total num—
ber of storm events recored at the station. Figure 3.1
shows the approximate location of the sélected stations
in the study.

Although it i desirasble touse all the available rain-
fall stations for determining detailed spatial rainfall
characteristics, the stations sélected were considered
representative of major spatial storm rainfall characte-
ristic ‘trends in the island. Multiplicative efforts
introduced by considering extra stations limited the
number of representative.stations to 10,

A maximum record length of 204 months was available
at San Juan station. The minimum record length is ofl21
months 1s Botijas 2-Orocovis station. Record length
available in Puerto Rico are not the most desirable for

obtaining high statistical significance in every hydro-
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3.1.3

3.1.3.1

~10-

logic application. However, valuable infmrmation is
derived and inferred from actual field data. It will
help In achieving raticnal and practical analysis and
design in hydrology.

Missing and accumulated rainfall values were not
used in this research work.
Objective Storm Definitions

Pagén~Trinidad (1982) has suggested various objectivq
storm event definitions. A storm can be defined from
either the meteorologic or the engineering viewpoint.
In meteorclogy '‘a storm 1s recognized by its atmospheric
physical ﬁroperties &3 three d}mensional and turbulent
process which can be modeled by means of heat and mass
transpoxt theory. Therefore, the metereologists fre-
quently define a storm system based on its spatial and
temporal boundary characteristics along with the synoptic
pattern. Conversely, from the engineering viewpoint, a
storm is generally defined based on the duration of the
recorded event at one or more pointé within an area.
Meteorologiﬁ Definition of Storm

LThefprécipitation-procesa-isfmainly caused by dynamic

'o;-&di&b&Fié cooling which inveolves a vertical transport

of saturated air masses. Therefore, tﬁé hydrometeorp;Pw
giSté have classified it based on the mechanism causiﬁg,.
the vertical displacement as convective, orographic or
cyclonic precipitation. Although metereologisté_ha?e

more specific characterization of synoptic storm patterns



3.1.3.1.1

3.1.3.1.2

3.1,3.1.3

based on the storm physical proPertles, it suffices engi—

fneering applications the classification based on the storm

cooling mechanism, The latter claasification is more

"meaningful to engineers because it better shows the expec-—

ted rainfall characteriatica'on the ground Spatial and
temporal regularities have been obsérved in rainfall of
gimilar cooling mechanisms.; They are described in the

following.

Convective frecipitation

Convective precipitation is caused by heating and
lifting of aaturated air masses near the ground surface,
The air mass.expands as it rises and re¢ucea its density.
A vertical ﬁoﬁion.foilbys reaching a level where cooling,
condénsatioh gnd precipitation‘follqwf .Short, spotty,
and ektrémely intense thunderstofms are typical under
tﬁia élassificat;qn. |
Orographic'Precipitaﬁion

Orogréphic precipitatibp.is'causeﬁ'by mechanical
lifting of warm saturateéd air masses due ﬁé physical con-

straints liké mountains. The air masses are pushed into

a cooler level where cooling, condensation and precipi-

tation occur;
Cyclonic Precipitation
Cyclonic precipitation 1s associated with the large

scale vortex type motion which is caused by air masses. of

‘different energy content. Alr masses are forced to flow

.dge;;o.;hg-pxggsu;e difference causing the warmer air to .

-11-



3.1.3,2

3.1.3.2.1

overridefthe cool alr. It is;éharacterized for being
less intense and cherQ_larger areas:ﬁh&t the convect;ve
type. 'Cyélopiﬁ.précipifatiuﬁ could be classifieq-aa.
frontél.qr_npn—frbnéél; A front 1is the boundary.betwaen
bofﬁ alr ﬁasses. ‘In & cold front the céld air wedge ad-
vance into the warﬁ;air‘maas forcing it upwa:dlrapidly
causing.ihtensé storms along the front. Ih.a.ﬁarm-front
the warm air flows.over the cold air. It a;cgnds.énd
moves slower thénﬁ the cold front causing less intense
precipitation over larger areas with relative”long.
duration.
Engineering Definition of Storm

The storq'définition from the engineering vieﬁﬁoint
1s generally baséd on the recorded duration of the storm

at.a point’'or an aresl basis. The point concept needs to

be extrapplated to an areal concept in order to have a

e

‘coriskistent physical picture of the process. Several

possible gtorm duration definitiona based on point preci-
pitation &ata is presented as follows.
Point Definition of Storm

1. Continuous wet period - Thé storm duratioﬁ is

defined by the continuous raining period at a given sta-

-tion. 1If the data is given in discrete time intervals

{e.. g., hourly data), the storm duration is highly depend-

ent‘on';he sampling time interval. The possible error of
having a dry period within the duration of almost twice

the descrete time interval could pass undetected.

-12-
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2. Wet-dry periods - The storm duration 1s defined
By the wet-dry period which contains no dry period longer
than a selected duration, e. g., Huff (1967) selected
6 hours as the optimum time to differentiate between
storms events,
| 3. Auto-correlation - A storm duration is defined
by the time lag k which minimizes the first cyclé of the

rainfall correlogram.

Areal Definition of Storm

1. Total area wet - A storm is defined by the length
of time when all stations within an area record tainfall.
This definition has the same deficiency at the point
definition presented in addition to its dependencé on the
size of the area, Also there is no way of excluding dry
subareas between station. It also excludes the partial
area events.
2. Partial area wet - A storm is defined by the time
when at least one station within the area records rainfall.
3., Wet-dry area - A storm duration iz defined by
the continuous time which does not contain a dry peried
in the whole area for a time interval longer than a selec~
ted duration,

4. WEt—dry—period ~ A storm duration 1s defined by
the wet-dry period which contains no dry peried in any

gingle station within the area longer than a selected

‘duration.



Deﬁelopment of Temporal S;orﬁ”RainfalliDiSﬁributions

I

The engineerlng concept of definlng Storm events at a

l h
-

point was used herein Contlnuous raining perlods were
'b"h. '

selected from the data. Storm dura;ion, ralnfall depth,

and mean rainfall intéhsity_were dﬁtermined egchﬁ§form and

for each stations analized, ' Sighificéﬁt.étorﬁ events

were limited to those shawing storm rainfall inten51ties

.grater or equal to 0.20 in/hr.

Similarly, storm events were selected for a maximum
non-rainy (dry) period between railny (wet) period of 3
hours and 6 hours., Probability density functions were also

found for these two criteria.

Once storm events were selected and identified the follow—
ing was performed at each rainfall stations for continuous storm
rainfall events.

1. Cummulative dimensional hydrographs were found by add-

ing incremental rainfall depths by hour.

2, Cummulative dimensional hydrographs were non-

dimensionalized by converting storm time to percent
of total storm duration, and rainfall depth to per—
cent of total rainfall depth for each storm event.

3. Storm evetns were stratified by sterm duration.

4. Storm evetns for each duration were stratified by

storm class depending on the period when the maximum
rainfall felt. The periods were defined as shown in

Table 3,2,

._14_.
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Table 3,2 .briteria for Defiﬁing Storm Duration Class

Based on the Period of Maximum Raiﬁfall

1
Storm ! 3
Duration ' Criterion
(hours) !
L
1
2 ' media
L}
3 ! tercile
¥
4 - 6 ! quartile
1
7 - 12 ' quartile

U

5. Mean non-~dimensonal storm rainfall distributions were
determined by obtaining the mean distributions for
each storm dpration class (e. g., each quartile),
Other basic statistics were obtained for each point
eatimated in the curve,

6. Non-dimensional storm rainfall distributions were plet
for various storm durationé sﬁown in Table 3.2,

3.3 Frequency Analysis
Frequency:analysis provides the ﬁfobability of occurence
of determined parameters, Probabilities ﬁf sﬁﬁrﬁ'durations
and mean storm rainfall.intensities were determined in order to
define storm rainfall characteristics. Order statistics for
mean storm rainfall intens}ties of various durations at each sta-
t10niwere determined: .ﬁrdéf statistics of hourly rainfall

data independent of storm event were also found.



3.3.1 Storm Duration

Frequency analysis of storm durations was performed as

follows:

L.

The relative frequency f of storm duration as stra-

tified in Table 3.2 were obtalned for each station
by counting the number of storms in eahc duration

class n divided by the total number of storms N.

"Mathematically

£ ="N | (3.1)
Probability density functions were smoothed out by
using variable clasgs intervals in the analysis.
Histograms were plot in order to show the trend of

probability density functions. The mean value of

-16-

the probability density functions were used for those

class intervals grater than 1 hour.

3,3.2 Mean Storm Rainfall Intensity

Distribution of storm rainfall intensities of 0.10 in/hr

beginning with 0,20 in/hr and ending, but not including,

1,0 in/hr. Theredftgr”glass interals every 0.5 in/hr were

used, The following.ﬁiﬁcedure was followed.

1‘

'Storm_évents wgfe stratified by duration.

Duration clases of 1 hr, 2 hr, 3 hr, 4-6 hr, 7-12 hr

events were analyzed.

" Relative freqﬁénqies f of storm rainfall intensities

- .were obtained by counting the number of storms with

mean rainfall intensities in each class interval of

the selected storm durations.



3. Probabilitf‘deﬁsify fu;étiona were smoothed out by
selecting varlable class intervals as described pre-
viously. |

4, HiStQérams_wére*plét'f;f each stratisfication includ-
iﬁg thoée fﬁ; éll storm durations.together.

3.3.3 O;der,Statistics‘

3.3.3.1 Intensity-Duration-Frequency Analysis of Rainstorms

Order statistics were obtained for partial duration series

of rainstorm intensities of various druations at each station.
The number of events in each sample were conditioned by the
total number of events avallable for each duration. Since
continuocus storm events were considered, the sample size de-
creased exponentially as the storm duration increased. Order
statistics were obtained no matter the sample slze, Since
the principal interest of this reseach work focuses on short
duration storm events (e. g., less than 6~hr events), sample
sizes are considered sultable. Order statistics were obtained
as follows:

1. Exceedance probabilities were obtained by organizing
in descending order rainfall intensities for each
duration at each station.

2. The probability P(X>x) of a given event being equaled
or exceeded In any specific year was obtained from
the following mathematical relationship,

P(X>x) = 3 (3.2)

where:



3.3.3.2
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=
]

order rank of the event in the partial du-
ration series

N = total number of years in the record

= hydfologiﬁ variable

x = hydrologlc variate

3. The return period T in years was estimated as:

T

1
*5G0 (3.3)

gl=

Exceedance Probabilities of HourlyRainfall Data
Intensity-duration-frequency analysis performed in the pre-

vious section is based on mean storm Intensities. A selection

criteria for considering storms in the s;mple waé a minimum

mean rainstorm intensity equal to 0.20 in/hr. This criteria

Fwarrantiesﬂrelevant and significant rainstorm events. However,

. extreme rainburst within rainstorms were not conaiered as po-

1

tential extreme éventa’becaﬁse'fhéy'are hindered by 2 longer

_rainstorm event.

Frequency analysils of extreme hourly rainburst was per-
formed as follows:;

1. The total number of hours with rainfall were selected
in the sample independent of the storm duration.

2, A partial.duration gerlies of hourly rainfall values
were organized in descendent order. |

3. The probability P(X2x) of being equaled or exceeded
any specific year was obtained from equation

4. The return period T in years was computed by equation

(3.3).
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3.4 Data Processing and Reduction
A DECSYSTEM - 10 high speed mainfraﬁé computer was mainly
used for;pchessiug rainfall data.“ Various cdﬁputer codes were
| written in Fortran which performed tasks méntidﬁed previously
Cin this:chépter. SPSS scftware package was used to pérforméd
part of the'f;equenéy_analysi=L Sqftware was developed for
special cases where SPSS did not apply.
Varioua.microcomputers (e. g.,_IBMFPC, ﬁAINBQW) were mainly
used for develoﬁing graphics (e. g., non~dimensional storm
rainfall distributiona, probability density functigns). -Miéfo—
computer softwa:e was coded in BASIC ianguage for iﬁterpbloting
non-dimensional storm rainfall distributions.
| Results ware presented in tables, graphs, and computer
. p}jj1tqgts. Most tables aﬁd graphsuare incorporated in the
 re§oEt discussed herein. However, valuable computer printouts
.-Wil; béfavailgble on request basis. Results will be discussed

“in the following section.
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4, 'Experieenta;faesolts:

) Reaqles'of thieereseerch wo;k.are d@scussed-hext. Moet.df-ﬁﬁe'infore
mation analyzed hage-beeo'conéeosee:and reduced,to'tabieefhﬁdcéraphe;
Details of thelfesé@xh.resulte have been storediin'e#teneiﬁejcoﬁpeter.
files.whieh cenﬂBéJprinteo eut and furniehed upon.tpe:reedefs reoueet.

411. Non;Dimeneiona1.Temporal Storo“Rainfell Distributions o
-Storm;evente were'seleeted-&bcofdﬂog to the.criteeia of
1) minimum timee between eeparete storm events, and 2) minimum
mean etorm rainfall intensity. Storm.events were stratified
.accord}ng to qtetion : Minimum eiﬁee betwuen;stoqmefof I- hr,

" 3~ hrs, and;é—hre were used to compare the effecte of expected.

o J"J‘ :r ’ -"‘::". t ‘.4 »

non—raining (ﬂry) periods within storms. JThe aelection of
minimum.timea between storms is a criteria which varies with

the type_of:hydfologic.appliceeions. In fact. Viesaman.(lQFJ)
pointse out tﬁat for urban draioage'desién the storm duratioe
‘hia ueuelly ehorte?.tﬁén 6 hrs. -Io this case,minimum time
Ibetween etetma of'l-hdur“iﬂ .sufficient to separate two
;independent events, Therefore, eoneidering that most of our
urban and rural watershells‘show time of concentrations of less
' th&n 6 hrs. this research work emphasiaes the analysis on conti-.
nuous rainfa]_l periods. Also information is presented for- the cri-
terion of 6—hre minimum bime'between etorme fof comparion
'purposee."

Storm evente were selected following the eriteria presented

previoualy.' Storm durations were eatimated Thewmean storm
rainfall intensities were computed Storma were stratified

aecording to durations as 1, 2, 3, 4—6 7 12 duratlon



évents Storms were also stratified by medla, tercile or
’quartile depending on the portion of time when' the maximum
amount of rafrnfall felt. For example, a 2- hr storm experiencing
the heavier rainfell during the firstﬁSOZ cf-the ‘duration of

the storﬁ is_cleseifiedjas a fi;st_meﬂi& atorm, a 4=hr stofﬁ
experiencing the heavier rainfall in”;ﬁe third 25% of the dura-
tion is classified es a.thi;d queftileisnofm.

Figures _Al- t:o-'AIO present non-—dime:_isional storm rainfall
distributions for ten Irainfa‘.ll station analyzed in the study.
Oﬁe;figure.is;pfeaented_for each-of_the;durafions mentioned
previously. IQne hour storms are ﬁpp_ehown because a uniform
distribution is expectdd from hourly rainfell data. These dis-
tribution can be achieved utilizing 15-ﬁinute'rainfall data
which “1s out of.-the ~acope of this ree_ea.;:ch__.work. Heﬁever,
the writer is involved in evaluating Shoet term storm rainfall
qistfiﬁution fqr duratibqe lees or equal to one hour,

One_nonrdimensionel ebofmerainfall-distribution curve 1is
presented.fpr'each'eéorm ciaee within the duration, Storm
classee were diBeusaed previously 1n-Teble 3. 2}_'Figures show
approximate continuuus distributions which have been approxi—
mated from discrete date. Statistics OF 1 Vcll.’lOllS p0111ts
are ava_ilable ‘for _the distr:.bution_s, 1_1_owever they are too
extensive to be 1nc1uded herein; Appfoximetions of continuous
curves are- based on the writer 8- experience with thousands of
sLorms analyzed and typical distributions developed elsewhere.
The reader is free to approximate the distributions with two

flinear eegments ‘although 1t $4° 1&leﬂeﬂytoocmn:thisnayamdtbeumﬁux
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‘doée tot recommend to do so. Distributions have not been

smoothed ont_sincs the writer will be completingithe study by
analysing:the:tsnaining’tainfall station in Puertn"Rico. At

that time trends will be:hetter determined and.smoothing can

'be'done wihh higher*reliabilit}.

Rainstorms of two and three hour durations were discretized

according to hours of data in the storm. Rainstorms of 4 6,

and 7- 12 hr—duration were classified togEther in order to in-
crease the smaple size, In these cases, interpolation_were
done every 107 and evary‘ZSX of stotm durations. However storm

classes were selected for quartiles. Eschﬁmedia. tercile or

quartile distribution is represented. by one curve,

 Table Al presents frequency storms per class and.frequency

of storms per duration at the studied rainfall statioms. It

was found that there are a:significant chance of having uniform

lstorms in'2-houf'dnration events. ~The opportunity is nagligible

fst other durations,

The frequency distributions of storm classes show that there

PRI

-afeipxeferential classes. for rainstorms to occur, For example,

at Botijas 2-Orocovis Station the preference for 2;hr duration
events ig the first media showing 69 out sf 123 storm events or
a.56x of the total. Preferential.storm classes denoted by the
modé of the distribution can be recommended for hydrologic
design purposes, although all the possible distributions can be
tested in design for sensitivity. Urban drainage is highly
sensitive to temporal stérm rainfall distributions.- Sensitivity

analysis of storm rainfall distributions in this case can pro-
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vide the most oritical'ogoratioh conditioﬁs. The mode of the
-distribution of storm-olasSEs is marke& oith an asterisk in
Table 3,2.-

Non-dimensional'storﬁ'rainfall distributions presented in
Figure Al to AlD show significant temporal storm rainfall varia-
bilities from ststion fto station, and at different durations for
‘the same station. It is significant to point out that the tem-
poral storm-rainfsll shows that ﬁéridﬁa storms accumulate over
60% of the totsllstorm rainfall in less than 25% of the duration.
(e. g., San Juan Station, 4 to 6 hrs; ISt, an, and 3rd quarti-
les), and all the stationsaﬁnslﬁsis show that in soveral 2-hr
-storms over 70% of the total rsinfall is accumulated in less

S

than‘50% of the storm "duration (e. g., 18 . quartile storms).
iThis ia particulsrly significant because all the - stations show
grater number of 2-hr storms in the first media In general,
non—dimensional storm rainfall analysis shows that the tendency
is not uniform_rainfall distributions within stoms, but signi-
ficant variable ones. Storm:rainfail distributions depend mainly
_on.locﬁtion;"storm.duratior,}snd smormiolass. |

Spatial vsriability:ofrdistributions from station to station
is signifiCantly'larger as Storﬁ duration.increases. Storm du-
rations of 2 an 3 hours show similar patterns.

. Although regionalization of storm rainfall distributions
can show better spatial variabilities, it may not be the mest
“appropiate way of estimating diatribution in ungaged areas.

The temporal storm rainfall distributions at a point

are. valid ﬂnrthe specific 1ocat10n of the_stations. Engineering
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applications will require to derived similar distribution -at

ungege sites. For this purpose ‘an interpolation skeme which

'utilizes the information availeble need to be used.’ Pagan-.:

Trinidad (1982) heglpreaentedle.ﬁeEEiIedManalysis'of verioue-*
interpoletion schemes with Spenial emphaeis on rainfall inter— )
nolation. An 1uverse distance technique ia recommended Oro—é
graphic hffects can be considered byincorporating a modified

"5"
normal ennuel precipitaion akeme. Appendix B presents an

.inveree distance technique to interpolate storm rainfall distri—

bution curves. for ‘the any of the storm’ clasa distributiono.

Storm_clese-modee are fourd in Table Al for ten stations in

Puerto'Rico, should{thetris the-recommenged'distributicn,
Frequency Analyees of Storm Rainfall

Teble A2 presents frequency of rainstorms ltratified by

“rainfell intensity and duration. for ten selected stations in

- r

Puerto Rieo for storm criteria of l—hr minimun time between

-storms The analysis was done for all storms together 1ndepend—

tly of their durations, and for various durations as 1, 2, 3,

4-6, 6- 12, rainstorm duration events Rainfall intensities
1n in/hr were stratified as shown in the teble. The parametere
n,. f. end F are’ frequenCy (numbers of etoxms per intensity

claae), relative frequency (n divided by total number of sterme

shown_inlast line of the table), end cummulative frequency (Ef)_
: The table ahows intereeting tendencies.T For a given storm
duration the relative frequency (probability) of mean storm

Anterisities are deoaying with an increase in the inteneity.

This is valid for allﬂduretions. -Sporm'duration-claseee grater
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o hours”are not oonsidered-reliablefdurations because its
1imited oample sizo. The same tendenoy.ls equally valld
for all the statlon in the study independently of the number
of storms persduration class, -

_ Storm durationa also show a decaying patterns as the storm
duration inoreases. Since the table only shows the frequency of-'
storm durationa in variable class Intervals, it is eaaier to
visuallze tendoncieo plotting histograms of the data in

Table A2,
ﬁ;gﬁ;éb'h;lto A20 presents probability distributions of

storm tninfall intensities in in?nt por stotm duration in hours
at the éeleoted stations in Puerto Rice for rainatorms enents
.selooted with the oriteria of 1 hour botween_storma. The total
;numbér of enents is shown at the top.‘of the figuros.

- Trongo_and tendencies are bettér'obnerved,by histrograms.
Histogran;s.for variousduration at diffe:t‘ent. stations follow similar |

4.

patterns. Mathamatical equation describing observed tendenoiea

. Pt
i .,.\,.

odn be derived. For example, an exponeﬂtial decay function can

be-well agjusted to ;he data.: Varionsfquels wiil'he fitted to

,

the data in a contlnuing project. An'ékoonential model can be

generioally stated ag:

v

P(1, Tg'lz)'“ L jr o o o (4.1)
where:'. |

:PI;11§ﬁI € iz) =:ﬁrobability vo'f__-v'ariablo_._l'j
1, il“iz = intensity_nariatesﬁin.in/hr

p(i) =-probability denéity function of i

X = exponent
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It 1s releﬁant,to pointfout'thﬁt x oglpos can be used for’
regionalization'purpoaéé forfspeciﬁicldurations.-;At this stagé
values of x have not been found ‘because it is worth it to con-
sider the reamining stationa in Puerto Rico. A continuing
effort is being folloﬁed by the w;iter to complete this part -
of the study. _ .

.Similaritieo of probability denSitytfupctionszn:different
_locations are obvious from the figures.:.Dispenéion of dota in
high duration events is Hue to the limited sample size.

Probability distributiona for rainstorm durations up'ton
6 hours at various statilons greoprésented 1in Figure A21 . Rain-
storms criterion of l-hr between storms was used. A simllar
model to the one discussed, proviously for rainatorm intenstties

can be fitted to this data., In this case the model can be

Istated as:
p@) =0T T G
where: | o | | - '
p(D) = probability density;functioﬁ‘ofystorm dutation :
D = stonﬂduration'inihours

Y = exponent '
Similar storm duration distributions were found through

the island. Ragionalization will be made after further station

are cdonsidered. From the previous results it is found that

the probability denaity function can be fitted to a model with

storm duration and intensities ot iodependent variablea There~

fore, for the generic model“of:tginstorm inteosity _..
x=FO) _o;-fr  .;gft s

An attempt to study the efifect of the critéria used to
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seleet stofm:eveotfoae_done by stuﬂyiogletgtﬁs.with_miniﬁom”
time between storree' equal to 6 hours.

Table A3 preeents a summary of 5requency of rainstorms
stratified by rainfall inteneitiee and duratione. A me:ge of
short duration atorms (e. g., 1, 2, and 3-hr duration rainstorms)
is obvious as the frequency of theee storms decresses and the
'thoae for higher classes ;ncreasea. The total number of atorms
ie redueed due to the merge of storms into’'one of 1onger dura-
tions.; The relative frequency diatributions still follow a
similar patterne to the distributions of storms selected by

1-hr minimum time between storms. The increase in the frequency
of lonQér dutation'stormeﬂmay,aerve-to increase the saople size
.of.etorm duratione between 6 an IZIhours.
-. The nuiber of storm with dutation lonéer'than 12 hours is
not sigoifioant.”.Therefote it could be doncluded that rainstorm
events in Puerto Riecp tends to last for duration of less than
teelve houre. Rainiall -avents of longer durationa are asso-
clated with hurricane evente.:nxg duration eventq_show extre-
mely.low reinetoroa mean intensities,

Fiéures A22 to A3l show probability density functions of
';méen_stormIraiofaLl'intensities for atorm selection criteria
of 6~hr betweeo storms for the station selected in the study.
‘The funétions were strarified by storm rainfall duration as it
. oas done'pfe?iouely. The figures ehoﬁ.the&data :fe&uction of
'Table AS Storm-duration'ﬁistributions are showni§ Figﬁre-ABS.
Results ere similar to previous results. Tﬁe main diffe-

rence hetween;bothﬁgritetia is that the distributions are
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flattened somehow due to the increase of.longer duration events.
It is .i.rcp.ortam_: to notice that both criteria are 'relerant in engineering
hydrologic design and shoui& be applied separatelf'on:a:caee
by case baeis. Distribution'of'contincocs atorms are relevant
to hydrologic deeign of deeign storm ahorter than 6 hours which
1s generelly the case of urban and small waterghed hydrology
typical in Puerto Ricoq

_The other criteria can:be applied to few relatiﬁe large
basing.in Puerto Rico (e.fg.? Rio Afiasco basin, Rio La Plata
basin, Rio Grande de Loiza basin),

-The>deily-rainfall;d$Etribution at the studied stations
were analyzed 1n order to determined preferred time of rainfall
duringlthe day cycle.’ Hourly;rainfall distributions in the day
ehow trenﬂa«end patrons in - the rainfall ﬂemporal digtribution.

Table A4 ' ahow daily rainfall diatributone etratified by
rainfall instensity and hour ofoccurrence at various stations
studied. The frequency of occurrences independently of mean
rainetormwintenaitylere'summarized at.the)end"of_the table in
the line identified as Totals. St_redt.i‘..f-ication by intensity
“ahow preferrad time of various ;nteneities to occur. . It is
interesting to notice that the most intense rainfall occur at
"the higher frequency of reinfall.-

Defining two periods during the day,_nameiy, morniné and
efternoon; fhree main daily tendenciea'are obaerred throughoct_
erhe island at the stations studied. First, a skewed distribution
withythe mode_in the early to the mid afterncon. Secondly

a bimodal distribution with modes at the early morning and
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E&rIXngtefﬁmon,'éuéii mﬁlti—model_dis:ribution which appears.
wore a near—uniform distr:il%utién.. Table 443, showa sumarymfﬂmtmdanies

Tabléf4.1' Rainfall Station Classified-berypé of :Tendency -

- : ‘ _ : e
 station .Lrénaéngy'-., skgwgéf’f.t;é§m9§éiflz..;-M“iF}QModallfﬂ=-1'
Botijas 2~ Oﬁaiﬁyia"' '- | %

Cayey 1E B _ _I = "

Corozalii" | T *

Doa:Boc;s | 1 *

Fajardo : .; f -

Maricao 2 S8W ] * '

Ponce 4 E. 1 W

-San Juan HSFQ 3 ' \. *

San Sebastién N i

Yabucoa 1 NNE SR ' *

The tabie'exhigiﬁs ; téndency of:&ryer stations to show
mul#i—mpth_diafribpfiona. Stations located in areas of gxfre—
mely high 1ntensity fainfa1l show a skewed unimddal_distribution
with £he mode in tﬁé early to mid éfternoop. Bimédél.distribuf
tions are t&picél'dﬁ those statious located in areas of moderate
raiﬁfall;

Iptéﬁé;tyedurétion—frequency analysis was performed on
storm.datafin order ta:detérmine;épproxima;e frequéncies of
vériaus stbfmﬁevents. Partial duration series-of.tﬁg fi;s£
fourty ﬁalués we?g.seiécted td“define the Base Qalue of the

partial'duration series.
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Intensityuduration-frequency tables are presented in
Tables A3 to Al4. One table is preaented for each statmon and
'duration& ‘form ;-hour to 5 hours. Other dpratigps are consi~
derednnén-realiaﬁie.for the purpose'qg this study.

.Iﬁgénsity-duratiﬁn-freéuendyiresultﬁ:at vafious atations
are limited by the number of years ot rgcorﬁa:&?aiLabLe (e Bos
from 12 to Y7 years). However, this results afe.relevaﬁﬁ for
return péxiodé of up to approximateif 25:yearé. They also serve
as a check.for.design critarié in Tehenical Paper # 42(W8, 1961),

Results are also limited by phe absence of extremely high_
frequencies typical of hurricane réinfall becausé limited number
of them have ocurred dﬁring the preiod $f record, However,
thése type of events usually have frequenciles longer than 25|j -

:years.

Due to the_limitationSOfthe data, frecuency analysié was per-
formed in a partial duratiom sgiréa of ‘the toﬁal hburly data
independent of storm events. ThéTrgsulfS:are comﬁared_wihh
rainstorm events.

Tables AlS to A24 show results of hourly data. The table
show order rank, date and time of occurrence, total precipi—
tation in inchesy exceadance probgbiiity in Z, and return;pgriod
in-yeaxsffbr all staﬁions studiéd; Intensity in in/hr is exacfly
equél,to_ihg precipitétion.depgﬁiin inchea,' -

Results show that higher ip;enaities:afe experienced-ﬁhen
rainfall periods are taken inﬂepéﬁdently 6f storm-éﬁents._ Rain- .
burst within storms show_lafger:reaglts,;ﬁ;weﬁer, the rgsults

,§hbw'signi£igang dﬁffekencesjwﬁich.obﬁiﬁusly'will éffect hydro-



'ld"gic. de's'igﬁ-. For e'i:ample, omcovi-é*-st'ation shows L. 50 in/br
for 8 neturn period of 12 5 years when storm data ia used.' Ah
_approximately "2 50 :Ln,(hr is shown for tthe same. retutn per:l.od
'when hourly data is used Discrepancies in hhe 1ength of record
is because hourly data considers all the record available,
while sborm date was selected for the period wihh storm: ehow:l.ng
mean intensities higher than 0. 20 in/hr. |

| 'The results in the tsbles shaw relevant discrenancies with
_Teehnicsl Paper #42 from the National Westher Bureau(lS&D ﬂmaupic
deserve_s-\further. study . Since- frequency analysis is beyond the |
scope ofthis resea_jre_h work, tablea are shown for informatien
pu;poses,.JFfeqnenc;_anglysis is under study by this reseercher

and detailed snalyses'will.be'evaihab1e_¢n the near fueure;
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5. CONCLUSIONS:

1.

. 8torm rainfall in Puerte Rico shows temporal distribution

tendencies which depend on the location, storm duration,

and class of storm (meaning media, tercile or quartile

‘storms). Typical temporal“éthf@-iainfall distributions

are found in Figures Al td'AJO.‘

Temporal storm raiﬁfail.distributioﬁs!éhow that there is

a storm preference to prqducekqogq ré#pﬁéll during a spe-
cific.periodtof the.sﬁormj(e,g. ;IgiQEQJQuartile). These
preferences are identified by the mode in Table al.

Spatial variabilities qf témpbril'a;orm rainfall distribu-
tions arelsignificanﬁly léréer aswfﬁé'sform duratien in-
creases.

Thé probability of mean storm intensitles decreases as the
intensity lncreases. An exponential decay appears to be
suitable for describing mathematically the relationship,

The probability of storm duration shows approximatelely an
exponentlal decay similar to the one stated previously in 4.
A more comprehensive model can estimate the probabilitylof
storm events based on duration and intensity.

Storm selection criteria (e.g., minimum time between storms
of 6 hours) does affect the.frequency distribution of storms.
This 18 because a combined effect of storm merging in time
and storm elimination because a reduction in storm inten-
sities. This is particularly true for storms with durations

shorter than approximately 12 hours.

Mean rainstorm intensities in Puertoc Rico for storm events

of longer durations than 12 hours show .that they are low

relative to other storms of shorter durations.
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11.
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Daily rainfall distributions show preferred time of
occurrence. Typical tendencies are summarized in Tahle 4.1.
The type of distributlon is apparently related to hydrolo-
gical zones.

Limiﬁed consideration in intensity-duration-frequency
analysis show that large discrepancies exist when storm
data vs. interval data is used.

The hydrologic désign criteria recommended by the Technical
Paper #42, (NWB, 1961) need to be updated with real rainfall

data analysis,



6. FURTHER RESEARCH WORK:

The research work discussed previously has shown the need for further
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research work on the topic. The writer has continued his efforts to com—

plete some necessary tasks which were not within the scope of the research

work discussed previously. A brief description of the writer's continuing

research efforts are in the following:

1.

Analysis of remailning rainfall stations not consi-
dered in the study.

Development of non—dimensional storm rainfall
distribution for & minimum storm selection time of

6 hrs between storms.

Frequency analysis including intensity-duration-
frequency model fitting to the data and updating
hydrologic design criteria for storm selection.
Evaluation of 15-minute rainfall data

Development of interpolation schemes for ungaged sites

taking into consideration orographic effects.
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Figure Al Continued
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Figure Al. Continued
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Figure A2. Mean Non-Dimensional Storm Rainfall

Distributions for Cayey IE Station.
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Figure A2, Continuged
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Tigure A2. Continued
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CUMNULRTIVE RAINFALL,

Figure A3, Mean Non-Dimensional Storm Rainfall
BDistributions for Corozal Substation.
Minimum Time Between Storms = 1 hr
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Figure A3, Continued
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Figure A3, Continued
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Figure A3. Continued
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Figure A4, Mean Non-Dimensional Storm
Rainfall Distributions for

Dos Bocas Station.
Minimum Time Between Storms = 1 hr

a) BO0S BOCRS: 3431 2 HOURS

P i 188
CUMMULRTIVE TIME, X%

P . & & " . e .
L L * L

-50-



CUMMULRTIVE RBINFRLL, %

180

Figure A4. Continued.
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Figure A4, Continued,
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Figure A4. Continued.
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Figure A5. Mean Non-Dimensional Storm
Rainfall Distributions for
Fajardo Station.
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Figure A5. Continued.
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Filgure A5, Continued.
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Figure A5. Continued,
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Figure Af. Mean Non-Dimensional Storm Rainfall
Distributions for Maricao 2 SSW Station.
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Figure Af. Continued
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Figure A6, Continued

c. MRRICRO Z SSW : 5808 4-6 HOURS

D ' . ‘ ‘ ‘ . igo
CUMMULATIVE TIME, %

-



CUMMULATIVE RRINFRLL, X

100
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Figure A7. Mean Non-Dimensional Storm Rainfall

Distributions for Ponce 4E Station.
Minimum Time Between Stotms = 1 hr
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Figure A7. Continued
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Figure A8. Mean Non-Dimensional Storm Rainfall

Distributions for San Juan WSFO Station
Minimum Time Between Storms = 1 hr
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Figure A8, Coﬁtinued
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Figure A8, Continued
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Figure A8. Continued
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‘Flgure A9. Mean Non-Dimensional Storm Rainfall
Distributions for San Sebastian 2WNW Station.
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a. SAN SEBASTIAN 2 WNW: 8881 2 HOURS

© 8 188

& & A o .
’ ' r ™~ *

i
e

CUMMULRTIVE TIME, %

-70-



CUMMULATIVE RRINFALL, X

180

Figure A9. Continued
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Figure A9, Continued
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Figure A3, Continued
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Figure AlQ. Mean Non-Dimensional Storm
Rainfall Distributions for

Yabucoa 1 NNE Station.
Minimum Time Between Storms = 1 hr
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Figure AlQ. Continued.

L YRBUCOA 1 NNE: 9828 3 HOURS

e i b i r '

CUMMULRTIVE TIME, %

._75..



CUMMULRTIVE RRINFALL, %

Figure AlQ0. Continued.
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Figure AlQ., Continued.
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Table Al Storm.Frequency Stratified by Class and Duration

a. Botijas 2 - Orocovis Station: Index No. 0988

Duration Storm No. of Storms No. of Storms

(hrs) Class per Class per Duration
u 20
1M %69 123
2M 34
1T 13
2T *25 44
3T 6
1Q g

4-6 2Q ®18 37
3Q 7
40 3
1Q 4

7-12 2Q 3 11
g 1
4Q 3
1Q )

> 12 2Q 2 2
3Q 0
4Q 0

Total Number of Storms 217

U = uniform.

M = media

T = tercile

Q =

quatile
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Table Al Continued

b, Cayey L1 E Station:

Index No. 1901

Duration Storm No. of Storms No. of Storms
(hrs) Class per Class perDuration
U 12
2 1M *56 102
M 34
1T 11
3 2T *19 36
3T 6
1Q 11
4=6 2Q *22 45
'3Q 8.
4qQ 4
1q 6
7-12 : 2Q 1 9
3Q 2
4Q 0
1Q 1
> 12 20Q 0 1
3Q 0
4Q 0
Total Number of Storms 193

Lo Ea

Fuun

uniform
media
taercile
quartile *
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Table Al Continued

Cu Corozal Substation: Index No. 2934

Duration Storm No. of Storms No. of Storms
{(hrs) Class - per Class per Duration
U 23
© 2 M *98 189
2M 68
1T 20
3 2T % 34 67
3T 13
1Q A
46 2Q 19 47
3Q 20
4Q : 4
1Q 1
7-12 ' 2Q ' 4 12
3qQ 6
4q 1
1Q 0
> 12 2Q 0 0
3Q 0
4Q 0
Total Number of Storms 315
U = uniform
M = media
T = tercile
Q = quartile



Table A} Continued

d. Dos Bocas Station:

Index No. 3431

—81-

Duration Storm

No., of Storms Nb. of Btorms
(hrs). Class per Class per Duration
U 20
2 M *141 239
M 78
1T 27
3 2T *51 100
3T 22
1Q il
46 2q * 25 54
3Q 13
4Q 5
1Q 2
7-12 2Q 4 -8
3Q 2
4Q 0
.1Q 0
> 12 -2Q 1. 1
3Q 0
aQ 0
Total Number of Stotms 402
U = uniform
M = media
T = tercile
Q =

gquartile



Table Al Continued
e, Fajardo Statiom: Index No. 3657
Duration Storm " No, of Storms No. of Storms
{hrs) . Class per Class per Duration’
U 14
2 M *73 150
2M 63
1T 11
3 2T * 34 55
3T 10
1Q 10
b6 2Q 15 48
3Q %19
4Q 4
19 6
7-12. 2Q 6 19
3Q 7
4Q 0
1Q 0
> 12 2Q 1 2
3Q 1
4Q 0
Total Number of Storms 274

LOoHEG

uniform
media
tercile
quartile
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Table Al" Continued

f. Maricao 2 SSW Statjon: Index No. 5908

No. of Storms

Duraticns Storm No, of Storms
“(hrs) Class per Class . peri:Duration
U 21
2 M %150 279
2M 108
1T 42
3 2T *78 146
ar 26
1Q 18
4-6 29 %43 103
3Q 36
40 &
1Q 0
7-12 2Q * 6 7
3Q 1
4Q 0
1q 0
> 12 2Q 1 3
3Q 2
4q 0
Total Number of Storms 538
U = uniform
M = media
T = tercile
Q:

quartile
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Table Al Continued

g. Ponce 4E Station: - Index No. 7292

Duration Storm No. of Storms No. of Storms
(hrs) Class ~  per Class per Duration
- u 10-
2 M 58 103
M 35
1T 8
3 2T *12 26
3T 6
1q 7
4—6 2Q O *ig 33
3Q o 11
4Q 1 _
19 2
7-12 2Q 2 5
3Q 1
4Q 0
1Q Q
> 12 2Q 1 2
3Q ' 1
4Q 0
Total Number of Storms o 169
U = uniforms
M = meddia
T = tercile
Q = quantile



Table Al Continued

h. San Juan WSFO Station: Index No. 8812

Duyration o Stﬁrm No. of Storms No. of Storms
(hrs) Class per Class per Duration
i 0
2 C 1M %66 110
™ 44
1T o 15
3 2T ®* 29 47
3T | 3
1Q ' 13
4-6 2Q . k1B A
3Q 11
4Q ' 4
2Q *11
7-12 3Q ' 4 21
4Q 0
1Q 0
> 12 20 1 5
3Q 4
4q 0
Total Number of Storms | - 183
U = uniform
M = media
T = tereile
Q ]

quantile
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Tabie Al Continued

i. San Sebastiidn 2 WWW Station: Index No. 8881

Duration Storm No. of Stofms No. of Storms

(hrs) Class _ - per Class per Buratiom
U 11
2 1M *1?? 265
2M _ 77
1T ' 4]
3 : 2T * 0] L44
3T 12
1Q 31
4-6 _ 2Q %41 98
3Q 21
1q 1
7-12 - 20 1 4
3Q 2
4Q 0
1Q 1
>.12 : 2q : ' 0 1
3Q | 0
4Q 0
Total Number of Storms _ ' 512
U = uniform
M = media
T = tercile
Q = guantile



Table Al Continued

j. Yabucoa 1 NNE: Index No. 9829

Duration Storm No, of Storms No. of Storms
(hrs) Class per Class per Duratiom
U 27
2 M *125 232
M 80
1T 28
3 2T * 38 83
3T 17
1Q ) 14
4-6 20 *35 77
3Q 21
4Q 7
1Q 4
7-12 2Q 7 17
3Q 6
4Q 0
1Q 1
> 12 2Q 1 : 2
3Q 0
4Q 0
Total Number of Storms 411
U = uniform
M = media
T = tercile
Q = quantile
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Figure All. Probability Distribution of Storm Rainfall TIntensities

Stratified by Storm Duration at Botijas 2- Orocovis
Station. Minimum Time Between Storms = 1 bhr
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Figure Al2. Probability Distributions of Storm Rainfall Intensities
Stratified per Storm Duration at Cayey Station.
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Figure Al3. Probability Distributions of Storm Rainfall Intensities
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Figure Al4. Probability Distributions of Storm Rainfall Intensitieg
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Figure Al5. Probability Distributions of Storm Rainfall Intensities
Stratified per Storm Duration at Fajardo Station.

Minimum Time Between Storms = 1 hr
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Figure Al6. Probability Digtributions of Storm Rainfall Intensities
Stratified per S5torm Duration at Maricao 2 SSW Station.
Mipimum Time Between Storms = 1 hr
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Figure Al7. Probability Distributions of Storm Rainfall Intensities
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Figure Al8. Probability Distributions of Storm Rainfall Intensities
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Figure Al9. Probability Distributions of Storm Rainfall Intensities
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Figure A20. Probability Distributions of Storm Rainfall Intemsities
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Figure A2l. Probability Distribution of Storm Durations for Various
Selected Stations.
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Figure A22. Probability Distribution of Storm Intensities Stratified

by Storm Duration at Botijas 2- Orocovis Station.
Minimum Time Between Storms = 1 hr
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Figure A22. Continued
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Figure A23. Probability Distribution of Storm Intensities Stratified Storm

Duration at Cayey 1 FH Statdion.
Minimum Time Between Storms = 1 hr
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Figure A23. Continued
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Figure A24., Probability Distribution of Storm Intensities Stratified by
Storm Duration at Corozal Station.
Minimum Time Between Storms = 1 hr
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Figure A24., Continued
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Figure A25.
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Probability Distribution of Storm Intensities Stratified by

Storm Duration at Dos Bocas Station.
Minimum Time Between Storms = 1 hr
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Figure A25. Continued
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Figure A26.
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Figure A27. Probability Distribution of Storm Intensities Stratified by

]

FEATIVE FREGUENCY,

5

RELATIYE FREGUENTY,

a

<3

-

i

Ih

Storm Duration at Maricao 2 5SW Station.
Minimum Time Between Stcocrms = 1 hr

bt ARICAD ZOSERW o IMNDEX MO, 59G0E
S ALY ST IR kS

|Illll“m~#m SO ——

QLD RI 0408 280 0E051.01.1 131514151817 1815 20

FestblF sl L IMTERSETY, I SR

MARICAD 2 SEBW : INDEX NO. 5308
2EECT WOLIRD SETORMS

T MWW T T T i b

DOLEOI0A4ADEDE0TOENET D111 X131 41518617 181 220
Fesl b L IMTERSEMTY, I S M

-153-



-

JEHCY,

]
T
o

RELATYE FRED

5

SUENCY

(h

FTIVE FRE

15

c
e
oy id

d.

S
s
P
4

Ty

rlf

o
1&
16
14
12
10
]
£
<
2

n

M AR

Figure A27. Continued

AR N N Ny

Eoe N,

1ES (E HOLR) STORMS

OOQ203IA4QE0ETDHENET.01.0 1.2
RAIREALL  INTEMSTY, I HER

hA S

A ZmEW o TN

-1
-
-1
mrhin l.—..\-‘-—--*w i e s

AT TR ES

Eov MO,

114 035 HOLR) STORMS

a1 20

(R R

.
|
| ..

SOG4D0E 0 &R T OEGET. O 113210
Fed AL I TER ST,

1.4 1 51461

4R

1 | N
T1.E1.e 20

~154-



5

FBATIVE FREGUENTY,

=

BLENCY,

FELATIHE

Figure A27. Continued

e. hd RN AD

N

-

2OSEW o IMHDEX NGO, BaOSs

1545 [ & HOUE) ST

-

B

DOO2ARI 04D EGEDT OEOGT O] 1121314 151617161 .52

g, hARTAD

£

)

FeadrdE sl L I TEM ST,

oW o IMNDEX MO BROR

I M

2 U HOLIRY STORMSG

3 T T ¥ T I I I

DOORBA DAL E0TOEILSI O 11,23 3141 S 8171 81.620

s AL, TP TETESITY,

I o HE

=155-



%

RELATIVE FRECHIENCY,

g- MARICAD 2

€203

oA

el m

Figure A27. Continued

e TV R

IR

T oLt HOURD STORKS

[l

o

T
QODIRIDIOS0E0TOEDHEI0 11 1.21.31.4 151617 1.81.8 2.0

I I I 1 ¥ T T

R IME AL, I TERSTY,

H . b

L]

=156~



Figure A28.
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Fipure A29, Probability Distribution of Storm Intensities Stratified
by Storm Duration at San Juan Station.
Minimum Time Between Storms = 1 hr
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Figure A3l. Probability Distribution of Storm Intensities Stratified

by Storm Duration at Yabucca 1 NNE Station.
Minimum Time Between Storms = 1 hr
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Figure A32, Probability Distribution of Storm Intensities Stratified
by Storm Duration at Various Selected Statiocn.

Minimum Time Between Storms = 1 hr
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Table A5.a

Rainstorm Ordering for
Botijas 2-Orocovis Station :
Minimum Time Between Storms =

-187-
1 Hour Duration Ewvents

_____..._....._.—___-.-__-.—__.__—...—.—-_..——-—_..--.__..—-—_-.--—._-.».--._—_..-———_.—.....—__...—___.——__....___._.

9-10-1975
9-29-1877
10-23-1983
11- 6-1982
6-10-1979
5-15-1979
9-12-1982
8-21-1979
g~ 1-1980
9~ 2-1975
5-25-1979
3-12-1983
3- 2-1978
8-29-1974
10- 5-1981
6— 8-1979
10-13-1976
6-11-1979
9-25-1977
10-21-1983
5-21~1974
10-26-1976
8-29-1977
9-30-1974
8-20-1979
7-31-1974
8-29-1979
9- 4-1979
10- 6-1979
6-11-1980
11- 1-1977
9- 1-1980
10-17-1980
12- 2~-1980
1- 6-1981
8- 7-1974
4- 2-1982
8-~10-1982
6-13-1978
9-13-1982

9~-10-1975
9-~29-1977
10-23-1983
11- 6-1982
6-10-1979
5-15-1979
9~-12-1982
8-21-1979
8- 1-1980
9- 2-1975
5-25-1979
3-12-1983
3- 2-1978
8-29-1974
10- 5-1981
6- 8-1979
10-13-1976
6-11-1979
9-25-1977
10-21-1983
5-21~-1%74
10-26~-1976
8-29-1977
9-30-1974
8-20-1979
7-31-1974
8-29-1979
9- 4-1979
10- 6-1978
6-11-1980
11- 1-1977
9- 1-1980
10-17-1980
12- 2-1980
1- 6-1981
8- 7-1974
4—- 2-1982
8§-10-1982
6-13-1978
9-13-1982

Index No. 0988
1 hr
Depth I P(X>x) T

at {in) (in/hr) (%) {(yrs)
1700 1.50 1.50 38.00 12.50
1600 1.10 1.19 16.00 6.25
1500 1.10 1.10 24.00 4.17
1400 1.00 1.00 32.00 3.13
1700 1.00 1.00 40.00 2.50
1300 0.90 0.90 48.00 2.08
1300 0.90 0.90 56.00 1.79
1500 0.70 0,70 64.00 1.56
1300 0.70 0.70 72.00 1,39
1500 0,70 ¢.70 80.00 1.25
1000 0.70 0.70 88.00 1.14
1600 0.70 0.70 96,00 1,04
1500 0,70 0,70 AEEk* 0.96
1600 0.60 0.60 xx*xx 0.89
1700 g.60 0,60 KExk* 0.83
2400 0.50 Q.50 rRkkx 0.78
600 0.50 Q.50 Hkxx* 0,74
1200 0.50 D.50 | *x*xxxr 0.69
1500 0.50 0.50 *Hh*xx* 0.66
1500 0.50 0.50 *kkx% 0.63
1300 0.50 0,50 | k¥kxx g.60
1500 0.40 0,40 *Fk*x 0.57
1600 0.40 0,40 x¥***x% 0.54
1900 0.40 Q.40 krkxk 0.52
1200 0.40 0.40 kxR kx 0.50
1200 0.40 0.40 AFxx*% 0.48
2200 0.40 Q.40 *xkxk 0.46
1200 0,40 0.40 (*kx*x 0.45
1700 0,40 0.40 RxHrx* 0.43
400 0.40 0.40 *xx*k* 0,42
1800 0,40 0,40  ®kx*x 0.40
1400 0,40 0,40 *Exxk=% 0.39
1300 0.40 0,40 k*xx* 0.38
1700 0.49 0,40 *x*xkx 0.37
800 0,40 0,40 (H*xkkk 0.36
1700 .40 0.40 A*x*** 0.35
2000 0.40 0.40 xkx*EX 0,34
1600 0,40 D,40 RxF** 0.33
1700 0.40 Q.40  *kx*X 0.32



Rainstorm Ordering for

2 Hour Duration Events
Minimum Time Between Storms = 1 hr
Botijas 2-Orocovis Station

0588

-188-

P{X>x)

r) (%)

Table AS5.b
Rank
from

1 5- 8-1977
2 9-~-29-1978
3 4-27-1974
4 9-15-1980
5 8§-21-1977
6 5-27-1982
7 10-17-1983
8 7-20-1982
9 10-23-1981
10 10-30-1978
11 7- 9-1978
12 11-13-1977
13 9- 6-1981
14 9-29-1981
15 5-22-1974
16 12-13-1981
17 6-13-1979
18 4- 8-1980
19 4- 9-1978
20 11- 6-1979
21 7-24-1981
22 6-27-1973
23 8- 1-1976
24 10-20-1979
25 4-26-1980
26 11- 4-1979
27 5- 7-1979
28 9- 9-1974
29 9~ 5-1976
30 1-12-1981
31 2- 5-1982
32 12— 3-1976
33 9-18-1979
34 5~-19-1976
35 10-23-1980
36 9-15-1974
37 10- 4-1978
38 10—~ 5-1978
39 11-15-1977
40 12-20-1979

5- 8-1977
9-29-1978
4-27-1974
9-15-1980
8-21-1977
5-27-1982
10-17-1983
7-20-1982
10-23-1981
10-30-1978
7- 9-1978
11-13-1977
9- 6-1981
9-29-1981
5-22-1974
12-13-1981
6-13-1979
4- 8-1980
4- 9-1978
11- 6-1979
7-24~-1981
6-27-1973
9- 1-1976
10-20-1979
4-26-1980
11- 4-1979
5- 7-1979
9- 9-1974
8- 5-1976
1-12-1981
2- 5-1982
12- 3-1976
9-18-1979
5-19-1976
10-23-1980
9-15-1974
10- 4-1978
10— 5~1978
11-15-1977
12-20-1979

: Index No.

Depth I

(in) {in/h
4,10 2.05
2.10 1.05
1.90 0.95
1.90 0.95
1.70 0.85
1.60 0.80
1.60 ¢.80
1.50 0.75
1,50 .75
1.40 0.70
1.40 0.70
1.40 0.70
1,30 0.65
1,30 0.65
1.30 0.65
1,30 0.65
1.30 0.65
1.30 0.65
1.30 0.65
1.20 0.60
1.20 0.60
1.20 0.60
1.10 0.55
1.10 0.55
1.10 0,55
1.10 0.55
1.00 0.50
1.00 0,50
g.920 0.45
0.90 0,45
0.920 0.45
0.90 0.45
0.90 0.45
0.90 0.45
0.80 0.40
0.80 0.40
0.80 0.40
0.80 0.40
0,80 0.40
0.80 0.40

8.00
16.060
24.00
32.00
40,00
48,00
56.00
64,00
72.00
80.00
88.00
96,00

* % ok ok
hkkhkk
* &k ok ok
% Kk &k kK
%k ke ke ok
%k ok ok ok
* % d Kk
kkk ki
kk kK
*hkKhkk*k
kkkk*h
LR
kkkikx
*hkkkk
e g e e de
LE & K & ]
L .
*hkhkk ik
RkkkX
LR X 2]
*hkkkk
*kk Rk
LE £ KK
kkhkx
% e fe ke %
% & k& %
*hkkkk

2.08



-189-

Table A5.c Rainstorm Ordering for 3 Hour Duration Events
Minimum Time Between Storms = 1 hr
Botijas 2-Orocovis Statien : Index No. 0988
Rank Date Depth I P(X>x) T

from at to at {in) (in/hr) (%) {yrs)

1 11-10-1977 1400 11-10-1977 1600 2.50 0.83 8.00 12,50
2 9-30-1979 1300 9-30~1979 1500 2.10 0.70 16,00 6,25
3 9-29-1976 1600 9-29-1976 1800 2.00 0.67 24.00 4,17
4 6-16~-1983 300 6-16-1983 500 1.90 0.63 32,00 3.13
5 8-22-1976 1500 8-22-1976 1700 1.70 0.57 40,00 2.50
6 9-25-1973 1400 9-25-1973 1600 1.60 0.53 48.00 2,08
7 12-13-1981 2200 12-13-1981 2400 1.40 0.47 56.00 1.79
8 10-15-1%76¢ 1700 10-15-1976 1900 1.40 0.47 64,00 1.56
9 2-11-1979 1600 2-11-1979 1800 1.30 0.43 72.00 1.39
10 11- 9-1981 800 11- 9-1981 1000 1.30 0.43 80.00 1.25
11 10- 6-1974 1500 10- 6-1974 1700 1.20 0.40 88,00 1.14
12 5~-14-1979 1300 5-14-1979 1500 1.20 0,40 96,00 1.04
13 11-15-1975 1400 11-15-1975 1600 1.20 0,40 **xxxx 0.96
14 8-30-1974 200 8-30-1974 400 1.20 0.40  FEkkk 0.89
15 3-31-1978 1900 3-31-1978 2100 1.20 0.40 (Frkkx 0.83
16 6=-15-1983 1700 6—-15-1983 1900 1,20 Q.40 rxkA*k 0.78
17 4- 3-1978 1400 4- 3-1978 1600 1.20 0.40  kxkax 0.74
18 9-19-1974 100 9-19-1974 300 1.10 0.37  kdkxk 0.69
19 8-18-1980 1600 8-18-1980 1800 1.00 0.33 *xkxx 0.66
20 9-30-1980 1500 9-30-1980 1700 0.90 0.30  kEdAk 0.63
21 10-28-1982 1400 10-28-~1982 1600 0.90 0.30 HxkxH 0.60

22 8-17-1983 1300 8-17-1983 1500 0.90 0.30  Axrxx 0.57
23 11-26-1981 1400 11-26-1981 1600 0.80 0.27 (ArdEx 0.54

24 5-27-1977 1000 5-27-1977 1200 0.80 0.27 **x*x*% 0.52
25 11- 8-1979 1400 11- 8-1979 1600 0.80 0.27 ***x*x* 0.50
26 11-22-1982 1100 11-22-1982 1300 0.80 0.27 **k*x (.48
27 4-29-1976 1400 4-29-1976 1600 0.80 0.27 ****xx 0.46
28 7~ 3-1974 1900 7- 3-1974 2100 0.80 0,27 ****x G.45
29 8-29-1979 1300 8-29-1979 1500 0.80 0,27  *xxkkx 0.43
30 10-30-1981 1400 10-30-1981 1600 0.70 0.23  kxkxx 0.42
31 2-27-1974 1800 2~27-1974 2000 0.70 0,23 ***xx% 0.40
32 10-27-1978 1500 10-27-1978 1700 0.70 0,23  kxkx* 0.39
33 10-11-1976 1800 10-11-1976 2000 0.70 0.23  hkkkdk 0.38
34 10-13-1982 1300 10-13-1982 1500 0.70 0,23  Rxkk¥ 0.37
35 5- 4-1982 1700 5- 4-1982 1900 0.60 0,20 Fx*xk% D.36
36 8-29-1982 1300 8-29-1982 1500 0.60 0.20  *xkkx 0,35
37 10-10-1973 1100 10-10-1973 1300 d.60 0,20 ***%% 0.34
38 10-19-1980 1500 10-19-1980 1700 0.60 0.20 ***%% 0.33
39 9-29-1973 1500 9-29-1973 2100 0.60 0.20 (kxkkxx 0.32

40 12-26-1982 1700 12-26-1982 1900 0.60 0,20 | Hxrkx 0.31
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Table AS5.d Rainstorm Ordering for 4 Hour Duration Ewvents
Minimum Time Between Storms = 1 hr
Botijas 2-Orocovis Station : Index No. 0988
Rank Date Depth I P{X>x) T

from at to at {in) {in/hr) (%) (yrs)

1 9- 8-1978 1500 9~ 8-~-1978 1800 3.60 0.90 8.00 12,50
2 8- 9-1977 1400 8- 9~1977 1700 2.60 0.65 16.00 6.25
3 4-17-1983 2000 4-17-1983 2300 2,50 0.63 24,00 4,17
4 4-30-1976 1400 4-30-1976¢ 1700 2.40 0.60 32.00 3.13
5 4~10-1978 1400 4-10-1978 1700 2,40 0.60 40,00 2.50
6 10-26-1978 500 10-26-1978 800 2.20 .55 48.00 2.08
7 11-12-1982 1900 11-12-1982 2200 1.50 0.38 56,00 1.79
8 10-17~-1981 1500 10-17-1981 1800 1.50 0.38 64.00 1,56
9 4-14-1976 1600 4-14-1976 1900 1.40 0.35 72,00 1,39
10 12-10-1981 2300 12-11-1981 200 1.40 0.35 80.00 1.25
11 10-26-1981 1400 10-26-1981 1700 1.30 0.32 88,00 1.14
12 11-30-1982 300 11-30-1982 600 1.20 0.30 96.00 1.04
13 11-25-1%79 1100 11-25-1979 1400 1.20 0.30 hkhkx 0.96
14 §-29-1974 2100 8-29-1974 2400 1.10 0.27 *rrkk 0.89
15 11-16~1975 1500 11-16-1975 1800 1.00 0.25 *kkkx 0.83
le 1-18~1979 1500 1-19-1979 1800 0.90 0,22  kxkkx 0.78
17 9- 6-1977 1200 9- 6-1977 1500 0.90 0,22 **kkx 0.74
18 5-28-1980 100 5-28-1980 400 0.90 0,22 (hAkkok 0.69
19 11- 4-1983 300 11- 4~1983 600 0.90 0.22 x>k 0.66
20 8-17-1978 1200 8-17-1978 1500 0.80 0.20 ****x% 0.63
21 11~ 4-1977 1500 11~ 4-~1977 1800 0.80 0.20 ***x*x% 0.60
22 7-16=-1977 1600 7-16-1977 1900 0.80 0.20 ***x#x% 0.57

23 5- 6-1982 600 5- 6-1982 900 0.80 0,20 ****xx% 0.54



Table Ab.e

Rainstorm Ordering for

5 Hour Duration Events
Botijas 2-Orocovis Station
Minimum Time Between Storms

0988

~190~

P(X>x}
(%)

r)

o

5-12-1980
5-16-1979
5-19~-1979
4-16-1976
5-10-1%982
12-12-1981
10-30-1976
7-21-1975
4-11-1980
5-23-1977
3— 5-1980

5-12-1980
5-16-1979
5~-20-1979
4-16-1976
5-10-1982
12~-13-1981
10-30~-1976
7-21-1975
4-11-1980
5-23-1977
3- 5-1980

: Index No.
1l hr

Depth I
(in) (in/h
3.60 0,72
3.50 0.70
2.20 0.44
1.90 0,38
1.90 0,38
1.50 0.30
1.40 0.28
1.40 0.28
1.40 0.28
1.20 0.24
1.00 0.20

8.00
16.00
24,00
32.00
40.00
48.00
56.00
64.00
72.00
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Table A6,a Rainstorm Ordering for 1 Hour Duration Ewvents
Cayey lE Station : Index No. 1901
Minimum Time Between Storms = 1 hr
Rank Date Depth I P{X>x) T

T from at to at {in) (in/hr) (%) {yrs)

1 5-30-1973 1600 5-30-1973 1600 1,80 1.80 3.05 12,42
2 09-11-1975 1500 9-11-1975 1500 1,10 1.10 16,10 6.21
3 4~10-19280 190U 4-10-1980 19090 1.10 1,10 24.15 4,14
4 3- 4-1981 2000 3- 4-1981 2000 1.10 1,10 32.21 3.10
5 5-19-1983 80O 5-19-1983 800 1.10 1,10 40,26 2.48
6 11- 8-1971 1700 11~ 8-1971 1700 0.90 0,90 48,31 2,07
7 10- 9-1980 1200 10- 9-1980 1200 0.90 0.90 56,36 1.77
8 11- 3-197%¢ 1500 11- 3-1979 1500 0.80 0.80 64.41 1.55
9 9- 1-1972 1100 9- 1-~1972 1100 0,70 0.70 72,46 1.38
10 7- 6-1980 1000 7- 6-1980 1000 0.70 0.70 80.52 1,24
11 11-11-197%7 1700 11-11-1977 1700 0,70 0.70 88,57 1.13
12 10-15-1980 1900 10-15-1980 1900 0.70 0.70 96.62 1.03
13 6-29-1979 2200 6-29-1979 2200 u.70 0,70  *xwax 0.96
14 9-17-1974 1900 9-17=1974 1900 0,70 0,70 *x**x* 0.89
15 10- 2-1977 1800 10~ 2-1977 1B0O Q.60 0.60 | xxkxk 0.83
16 10- 6-1972 1400 10- 6-1972 1400 0.60 0.60 *xawx 0.78
17 9- 9-1980 1500 9~ 9-1980 1500 U, 60 0,60 ( *x*xxx 0.73
18 6-13-1978 1800 6-13-197¢ 1800 0,60 0,60  rxihwx 0,69
10 9-18-1974 10600 89-18-1974 1600 g.60 0,60 ( hx*xx 0.65
20 3-19-1974 1600 3-19-1974 1600 0,60 0,00  Axkxa 0.62
21 5-18-1983 100 5-18-1983 100 .60 0,60 F**xk* 0.59
22 12-22-1979 1600 12-22-1979 1600 0.60 0.60 ****x 0.56
23 8- 8-1980 4G0 8- 8-~-1980 400 0.50 0,50  Akxkx 0.54
24 8-10-1972 2300 8-10-1%72 2300 0.50 0,50  Hrkxa 0.52
25 9-26-1976 1400 9-26-1976 1400 3,50 0.50  rxxx 0.50
26 10-15-1976 1600 10-15-1976 1600 0.50 0.50 **x*xx% 0,48
27 8- 5-1974 1000 8- 5-1974 1000 0.50 0,50  kkkxx 0.46
28 11-25-1981 1600 11-25-1981 1600 0.50 .50 Akkxk 0.44
29 6- 7-1982 1200 6= 7-1982 1200 0,50 0.50 *xxxx 0,43
30 3-12-1983 2300 3-12~-1983 2300 0,50 0,50 xxkxx 0,41
31 8-21-1975 160 8-21-1975 100 0,50 Q.50  kxk*A 0.40
iz 11-22-1977 24006 11-22-1977 2400 0.50 0.50 ****% 0.39
33 10- 3-1983 2200 10- 3-1983 2200 0.50 0.50 *rx*% 0,38
34 9-15«-1972 500 3-15-1972 500 0.40 0.40 **x*% 0,37
35 3-23-1974 1700 3-23-1974 1700 Q.40 0,40 ***x*x%k 0.35
36 g-22~1976 1500 8-22-1976 1500 0,40 3,40 RxRxk 0,34
37 3-11-1972 1800 3~11-1972 1800 0,40 0,40 *xxxx 0.34
38 4-12-1980 500 4-12-1980 500 0.40 0,40  Rkxxx% 0.33

39 10-13-1976 300 10-13-1976 300 0.40 0,40  x*k** 0,32
40 6-29-1972 1300 6-29-~1972 1300 0.40 0,40 *x*x% 0.31
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Tahle A6.b Rainstorm Ordering for 2 Hour Duration Events
Cayey 1lE Station : Index No. 1901
Minimum Time Between Storms = 1 hr
Rank Date Depth I P(X>x) T

7 from at to at (in) (in/hr) (%) (yrs)

1 10-14-1971 1200 10-14-1971 1300 2.50 1,25 8.05 12.42
2 9-19-1974 100 9~19-1974 200 1,90 0.95 16,10 6,21
3 9-27-1976 1500 9-27-1976 1600 1.80 0.90 24,15 4.14
4 10- 6-1977 1200 10- 6-1977 1300 1.60 0.80 32.21 3.10
5 5-27-1978 300 5-27-1978 400 1,60 0.80 40.26 2.48
6 8-17-1978 1400 8-17-1978 1500 1.60 .80 48,31 2.07
7 12-23-1975 2200 12-23-1975 2300 1.10 0.55 56,136 1,77
8 9-27-1980 2000 9-27-1980 2100 1.10 0.55 64,41 1.55
g 3-24-1973 1800 3-24-1973 190¢ 1,00 0,50 72,46 1,38
10 8-22-1976 1700 8-22-1976 1800 1.00 0.50 80.52 1.24
11 11-24-1977 1500 11-24-1977 1600 1.00 0,50 88,57 1.13
12 10-29-1974 1600 10-29-1974 1700 0,90 0.45 96,62 1,03
13 6~ 9-1980 300 6- 9-1980 490 0,90 0,45  kxxxx 0,96
14 11-15-1977 1400 11-15-1977 1500 0,90 0,45 Fwkas 0,.89
15 7-19-1981 1500 7-19-1981 18600 0.9%0 0,45 Ak 0.83
16 9- 4-1981 1700 9- 4-1981 1800 0.90 0,45  *xxxd 0.78
17 12-27-1981 1400 12-27-1981 1500 0.90 0.45  *rxwx 0.73
18 6=-26-1979 1700 6-26-1979 1800 0.80 0,40 ***x*n» 0.69
19 11-23-1977 1500 11-23-1977 1600 0.80 0,40  *rwxa 0.65
20 3=-27-1972 1500 3-27-1972 1600 0.80 0,40  rAxxn 0.62
21 4-10-1978 1500 4-10-1978 1600 0.80 0,40  wxk*x 0.59
22 9- 2-1981 150¢ 9~ 2-1981 1600 D.80 0.40  **kxx 0,56
23 8- 6-1973 140¢ 8-~ 6-1973 1500 0.80 0,40 #H*xx 0.54
24 3- 9-1973 2000 3- 9-1973 2100 0,80 0.40 **xx*xx 0.52
25 6-27-1979 600 6-27-1979 700 0.70 U.35  *xxxs 0,50
26 7-18-1979 600 7-18-1979 700 0.70 0,35  x*ka 0.48
27 7-18~1979 1400 7-18-1979 1500 0.70 0,35  xxxs .46
28 2- 7-1973 200 2- 7-1973 300 0,70 0,35  kEkks 0,44
29 2-11-1978 400 2-11-1978 500 0.70 0,35  *Akxk G.43
30 11-24-1972 1400 11-24-1972 1500 0.70 0.35  *x*4n 0.41
31 11- 8-1974 900 11- 8-1974 1000 0.70 (.35 #xdrx 0.40
32 12-10~1975 200 12-10-1975 300 0.70 D,35 ***%%* 0.39
33 8-25-1973 1900 8-25-1973 2000 0,70 0.35  rxkkk 0.38
34 10-27-1974 1500 10-27-1974 1600 0.60 0,30  xxri 0.37
35 8-22-1979 1200 8-22-1979% 1300 0.60 0,30 | *rxa 0.35
36 11- 7-1979 1400 11- 7-1979 1500 0.60 0.30  *xkkx 0.34
37 11- 3-1977 1400 11- 3-1977 1500 0,60 0,30  *EFk 0.34
38 9- 5-1980 1300 9~ 5-1980 1400 0.60 0,30  ***xx 0.33
39 9- 2-1972 200 9- 2-1972 300 0.60 0.30  ***rx 0.32

40 5-19~1979 1500 5-19-1979 1600 0.60 0.30 HxHhxx 0.31



Table Ab6.c

Rainstorm Ordering for

Cayey lE Station
Minimum Time Between Storms

3 Hour Duration Events
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TN MM AR e s e v s i e b ew AL R il e e A e e A A o i ol e ——— A i

10- 6-1972
9- 6-1982
3-12-1983
4-2]1-1973
8-~11-1972
8-21-1977

10-28-1979
8-13-1979
2-13-1973

11-23-1977
8- 3-1971
- 2-1975
5-15-1979
3-30~1972
9-23-1973
3- 2-1972
6~ 9-1979

10-11-1976
7-13-1977
5- 1-14981

11- 6-1972

11-10-1977

10-10-1977
5-28-1979
7= 9-1981
8-20-1981
8—-21-1977
9~10-1974
9-10-1974

11-10-1972

12-25-1977

10-25-1978
7-17-1981
8-11-1973
9-21-1977
8- 5-1971

10- 7-1972
9- 6-14982
3~12-1983
4-21-1973
8-11-1972
8-21-1977

10-28-1979
B-13-1979
2-13-1973

11-23-1977
8- 3-1971
9- 2-1975
5-15-1979
3=-30-1972
9-23-1973
3- 2-1972
6- 9-1979

10-11-1976
7-13-1977
5- 1-1981

11- 6-1972

11-10-1977

10~-11-1977
5-29-1979
7- 9-1981
8-20~-1981
8~21-1977
9-10-1974
9-10-1974

11-11-1972

12-25-1977

10-25-1978
7-17-1981
8-11-1973
9-21-1977
8- 5-1971

: Index No. 1901

l hr

Depth I P(X>x)
(in) (in/hr} (%)
2.40 0.80 8.05
1,80 0.60 16.10
1,80 0,60 24,15
1.50 0.50 32,21
1,40 0.47 40.2¢6
1.20 0,40 48.31
1,20 0,40 56.36
1,10 0.37 64.41
1.00 0,33 72.46
1,00 0.33 80.52
1,00 0.33 88.57
0,90 0,30 96.62
0.90 U,30 *hkxx
0,90 0.30  xwxx
0,80 0,27 *krxx
0.80 0,27 F* ok ko
0,80 0,27 rhxdx
0.80 0,27  hdxok
0.80 0,27  x&krxx
0.80 0.27 Fhr¥x
0.80 0,27  HrExw
0.80 0.27 H*xx
0,70 .23  ddda
0.70 0,23  xaxs
0.70 0,23 THxxs
0,70 .23 *kokok ok
0,70 0,23 *x*xxx
0,70 0.23 hkkhx
0,60 0,20 *Xxxkx
0.60 0,20 kdrin
0.60 0,20  *xkxsk
0,60 Q0,20 F*rxxxk
0.60 0,20  FrEx
0,60 0,20 *Hhkxx
0,60 0,20 **xk*
0.60 0.20 ThEAK
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Tabhle A6.d Rainstorm Ordering for 4 Hour Duration Events
Cayey lE Station : Index No. 1901
Minimum Time Between Storms = 1 hr

Rank Date Depth I P(X>x) T
from at to at {in) {in/hr) (%} {yrs)
1 B- 4-1978 2300 8~ 5-1978 200 1.90 0.48 8.05 12,42
2 10-17-1974 1900 10-17-1974 2208 1.70 0.43 16,10 6,21
3 9-12-~1982 1900 9-12-1982 2200 1.70 0.43 24,15 4,14
4 5- 6-1982 700 5- 6-1982 1000 1.50 0.38 32.21 3.10
5 6-25-1979 2000 6-25-1979 2300 1,50 0.38 40,26 2.48
6 4-18-1983 200 4-18-1983 500 1,50 0,38 48,31 2.07
7 10-31-1975 1400 10-31-147%5 1700 1.40 0.35% 56,36 1.77
8 7-18-1979 900 7-18-1979 1200 1.10 0,27 64,41 1,55
9 9~ 6=-1977 1200 Y- 6-1977 1500 1,10 0.27 72,46 1,38
10 11-25-1977 200 11-25-1977 500 1.10 0,27 80.52 1.24
11 6-28-1979 1800 6-28-1979 2100 1,10 0.27 88,57 1.13
12 10-30-1980 700 10-30-1980 1000 1,00 0.25 96,62 1,03
13 11-12-1974 100 11-12-1974 400 1.00 0,25 hExxx 0.96
14 5-20-1979 100 5-20-1979 404 0.90 0,22 **xkx 0.89
15 5-13-1973 700 5-13-1973 1000 0.90 0,22 | khkxx 0.83
le 11-25-1979 1000 11-25-1979 1300 0.90 0,22 *xkxx 0.78
17 6-16-1980 2200 6~17-1980 100 0.90 0,23  **xxx 0.73
18 4= 5=-1981 1300 4- 5-1981 1600 0.80 0,20 Fxxxh 0.69
19 8-14-1979 200 §-14-1979 500 0.80 0,20 *x*x*xx 0.65
20 8-30-197Y BOO 8~30~-1979 1100 0.80 0,20  xxkxx 0.62
21 10- 4-1979 900 10- 4-1979 1200 0,80 0,20  FxFx* 0.59
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Table A6.e Rainstorm Ordering for 5 Hour Duration Events
Cayey 1E Staticn : Index No. 1901
Minimum Time Between Storms = 1 hr
Rank Date Depth I P(X>x) T

from at to at {(in) {in/hr) (%) {yrs)

1 5-23-1977 200 5-23-1977 600 2.70 0.54 8.05 12.42

2 6-28-~1979 500 6-28-1979 900 2.20 0.44 16.10 6.21

3 6-30-1979 1300 6-30-1979 1700 2.20 0.44 24,15 4,14

4 6= 3-1979 1200 6- 3-1979 1600 1,70 0.34 32.21 3.10

5 10-23-1978 1700 10-23-1978 2100 1.60 U.32 40.2¢6 2.48

6 7-13-1978 600 7-13-1978 1000 1.60 0.32 48,31 2.07

7 7-17-1480 900 7-17-1980 1300 i,.60 0.32 56,36 1.77

8 8- 8-1981 1700 9- 8-1981 2100 1,60 0.32 e4.41 1.55%

9 5=27-1980 2200 5-28-1980 200 1.50 0.30 72.486 1,38
10 7-31-1979 1600 7-31-1979 2000 1,40 0.28 80,52 1.24
11 4-16-1981 1500 4-16~1961 1900 1.3¢ 0.26 88.57 1,13
12 12- 9-1975 500 12~ 9-1975 900 1.20 0.24 96,62 1.03
13 8-29-1974 1900 8-29-1974 2300 1.1¢ 0,22 *rEk* 0.96
14 10-26-1978 500 10-26-1978 900 1.1¢ 0,22 *kkdx 0.89
15 9-13-1982 700 9-13-1982 1100 1.10 0,22  hkxr 0.83

16 7-24-1972 100 7-24-1972 500 1.00 0,20 FREX* 0.78



Table A7.a

Rainstorm Ordering for

Corozal Substation
Minimum Time Between Storms

1 Hour Duration Events
: Index No.

= 1 hr

2934

-196-

I
(in/h

P(X>x)
r) (%)

N o e e e el
Wb who RO WO~ b W Ry~

[ %3
—

(WSROI o T L SR N I SN o ]
=W D0~ UT W

Lt L L
o Wk

[ P PN ]
~] chun

10-21-1972
8- 9-1977
10-2%-197s6
10-12~1981
9-29-1872
11-18-1975
4-21-1979
10-18-1982
7-18~-1979
8-19-1980
9-24-1980
10-11-1972
11-26-1977
8-13-19875
4- 6~1982
8- 4-1977
8- 2-1983
7-29-1977
8- 1-1981
8-22-1981
10-11-1981
8= 7=-1975
10-30-1981
10-31-1981
2-18-1974
5-18-1980
11- 9-1982
9-11-1977
8-22-1981
9- 1-1981
5-27-1977
7-12-1972
8- 4-1979
5- 1-1973
9- 4-1972
4-28-1974
5- 3-1977
5-22-1983
8-18-1978
8-17-1983

10-21-1972
8- 9-1977
10-29-1876
10-12-1981
9-.29-1972
11-18-1975
4-21-1979
10-18-1982
7-18-1979
8-19-1980
9-24-1980
10-11-1972
11-26-1977
8-13-1975
4- 6-1982
8- 4-1977
8- 2-1983
7-29-1977
8- 1-1981
8-22-1981
10-11-1981
B- 7-1975
10-30-1981
10-31-1981
2-18~-1974
5-18-1980
11- 9-1982
9-11-1977
8§-22-1981
9- 1-1981
5~-27-1977
7-12-1972
8~ 4-1979
5- 1-1973
9- 4-1972
4-28-1974
5- 3-1977
5-22-1983
8-18-1978
8-17-1983



Rainstorm Ordering for

Corozal Substation
Minimum Time Between Storms

2 Hour Duration Events

2934

~197-

P(X>x)
r) (%)

Table A7.b
Rank
from

1 5-29-1980
2 9-23-1980
3 5=15=1979
4 8~24-1972
5 9-28~-1981
6 7-18-1974
7 11-14-1975
8 10-13-1972
9 11-13-1977
10 5-~13-1982
11 10-15-1972
12 9- 7-1974
13 11-10-1982
14 2-14-1979
15 10-14-1971
16 10-18-1971
17 3-11-197%72
18 6-12-1972
19 5-22-1974
20 1-22-1977
21 5-31-1973
22 6-10-1973
23 g-25-1974
24 4-22~1983
25 9- 0-1973
26 11-25-1981
27 12~-11-~1975
28 5- 7-1975
29 10-15-1975
30 9-19-1979
31 9-25-1975
32 9-26-1976
33 1-11-1981
34 3-24-1981
35 6-23-1981
36 9-26-19786
37 10-22-1981
38 10-14-1975
39 3-24-1975
40 11- £-~1975

5—-29-1980
9-23-1980
5-15-1979
8§-24-1972
9-28-1981
7-18-1974
11-14-1975
10-13-1972
11-13-1977
5-13-1982
10-15-1972
9- 7-1974
11-10~-1982
2-14-1879
10-14-1%971
10-18-1971
3-11-1972
6-12-1972
5-22-1974
1-22-1977
5-31-1973
6-10-1973
9-25-1974
4-22-1983
9- 9-1973
11-25-1981
12-11-1975
5- 7-1975
10~-15-1975
9-19-1979
9-25-1975
9-26-1976
1-11-1981
3-24-1981
6-23-1981
9-29-1976
10-22~-1981
10-14-1975
3-24-1975
11- 6-1975

: Index No.
1l hr

Depth I
(in) (in/h
2.90 1.45
2.70 1.35
2.60 1.30
2.50 1.25
2.40 1.20
2.30 1.15
2.30 1.15
2,10 1.05
2.10 1,05
2.10 1.05
2.00 1.00
1.90 0.95
1.90 0.95
1.70 0.85
1.60 0.80
1.60 0.80
1.50 0.75
1.50 0.75
1.30 0.65
1.30 0.65
1.30 0.65
1.30 0.65
1.30 0.65
1,30 0.65
1,20 0.60
1,20 0.60
1.20 0.60
1.20 0.60
1.20 0.60
1.10 0.55
1.10 0.55
1.10 0.55
1,10 0.55
1.10 0.55
1.10 0.55
1.10 0.55
1.10 0.55
1.10 0.55
1,10 0.55



Table A7.c

Rainstorm Ordering for

Corozal Substation
Minimum Time Between Storms

3 Hour Duration Events

~198~

10-10-1974
9~ 8-1974
11- 7-1979
10-20-1981
11- 1-1971
5~-10-1982
11- 4-1977
8- 1-1980
4-29-1978
12-20~-1979
4-10-1980
2— 4-1980
12-13-1981
10-24-1981
9-23-1978
9-17-1973
12- 5-1980
9- 7-1983
7-17-1977
1-30-1976
9- 9~-1978
10-27-1974
9-17-1972
5-15-1978
5- 8-1983
5-30-1974
9-18-1979
11- 6-1979
7-19-1975
11~ 3-1981
10- 7-1977
6-11-1978
2-27-1974
4- 3-1978
7- 3-1972
9-19-1971
9~ 7-1976
9-28-1982
9- 4-1973
7-16-1979

10-10-1974
9- 8-1974
11~ 7-1979
10-20-1981
11- 1-1971
5-10-1982
11- 4-1977
8~ 1-1980
4-29-1978
12-20-1979
4-10-1980
2- 4-1980
12-13-1981
10-24-1981
9-23-1978
9-17-1973
12— 5-1980
9- 7-1983
7-17-1977
1-30-1976
9- 9-1978
10-27-1974
9-17-1972
5-15-1978
5- 8-1983
5-30-1974
9-18-1979
11- 6~1979
7-19-1975
11- 3-1981
10- 7-1977
6-11-1978
2-27-1974
4- 3-1978
7- 3-1972
9-19-1971
9~ 7-1976
9-28-1982
9- 4-1973
7-16-1979

t Index No. 2934
= 1 hr

Depth I P(X>x) T
{in) (in/hr) (%) {vrs)
3.30 1.10 8.405 12.42
3.00 1,90 16,10 6,21
2.70 0.90 24,15 4.14
2.70 0.90 32.21 3.10
2.60 0.87 40,26 2.48
2,40 0.80 48,31 2.07
2.20 0.73 56,36 1,77
2.10 0.70 64.41 1.55
2,10 0.70 72.4¢6 1.38
2.10 0.70 80,52 1.24
2,00 0.67 88.57 1.13
2,00 0.67 96,62 1.03
1,90 0.63 Fhhk 0.96
1,80 0.63 *xkx2 0.89
1.70 Q.57  H*kkkx 0.83
1,60 (0,53  kkkkn 0.78
1.50 0,50 Fkkxx 0.73
1.50 Q.50 F*hkxx 0.69
1,40 0,47  hxx% 0.65
1,30 0,43  F*kix2 0.62
1.30 0.43  ddkks 0.59
1.20 D.40  *rxkx .56
1.20 0.40  **x*xx 0.54
1,20 0.40 *xdkxk 0.52
1.20 0.40  H¥HrAx 0.50
1.20 0,40 ( Akdkk 0.48
1.10 0.37 **xkx 0.46
1.10 0,37  Ehxk 0.44
1.10 0,37  *k*kxx 0.43
1.10 .37 *xxxx 0.41
1,10 0,37 **xxki .40
1.10 0,37 **%kx2 0.39
1.10 0,37  kkkk 0,38
1,10 0,37 #k%xx% 0.37
1.00 0,33  dkkdk 0.35
1.00 0,33  xkkk 0,34
1,00 0.33  Hhdkx 0.34
1.00 0.33  xhxkx 0.33
1.00 0.33 *A*kkx 0.32



-199-

Table A7.d Rainstorm Ordering for 4 Hour Duration Events
Corozal Substation ¢t Index No. 2934
Minimum Time Between Storms = 1 hr
Rank Date Depth I P(X>x} T

from at to at {in) {in/hr) (%) (yrs)

1 5-14-1982 1400 5-14-1982 1700 3.20 0.80 8.05 12.42
2 10~14-1976 1500 10-14-1976 1800 3.10 0.77 16.10 6.21
3 9-18-1983 1500 9-18-1983 1800 2.30 0.58 24,15 4.14
4 9- 1-1972 1000 9. 1-1972 1300 1.80 0.45 32,21 3.10
5 5-13-1983 1700 5-13-1983 2000 1.70 0.43 40.26 2.48
6 5-18-1983 1200 5-18-1983 1500 1.70 0,43 48,31 2.07
7 8~-21-1977 1300 8-21-1977 1600 1.70 0.43 56.36 1.77
8 12-10-1981 2300 12-11-1981 200 1.60 0.40 64,41 1,55
9 10- 7-1976 1600 16- 7-1976 1900 1,50 0.38 72,46 1.38
10 1-14-1972 1300 1-14-1972 1600 1.50 0.38 80,52 1,24
11 3-29=1981 400 3-29-1981 700 1.40 0.35 88,57 1,13
12 12- 7-1980 600 12- 7-1980 900 1.40 0.35 96.62 1.03
13 7=29-1982 1700 7-29~1982 2000 1.30 0,32 hdkii 0.96
14 2-19-1981 500 2-19-1981 800 1.20 0,30 Rkkix 0.89
15 8- 1-1982 1490 8- 1-1982 1700 1.10 0.27 hkikdk 0.83
16 5- 4-1982 1600 5- 4-1982 1900 1.10 0.27 *xxxx 0.78
17 3-31-1978 1800 3-31-1978 2100 1.10 0.27 **xkkxk 0.73
i8 8-18-1980 1700 8-18-1980 2000 1.10 0.27  xkux 0.69
19 1- 6-1979 500 1- 6-1979 800 0.90 0.22 Kkxxx 0.65
20 2-20-1979 2300 2-21-1979 200 0.90 0,22 hxkxx 0.62
21 1- 1=-1975 400 1- 1=1975% 700 0.90 0,22 ki 0.59
22 10-15-1980 1500 10-15-1980 1800 0.90 0.22 *xkxxx 0.56
23 1-20-1977 1400 1-20-~1977 1700 0.90 0,22 ***kx% 0.54
24 9= 8-1981 1700 9- 8-1981 2000 0.80 0,20 thkkxx 0.52
25 10-12-1971 1000 10-12-1971 1300 0.80 0,20  ehdik 0.50

26 5-21-1983 1700 5-21-1983 2000 0.80 0.20 Rhkxk 0.48
27 3-12-1972 1700 3-12-1972 2000 0.80 0,20 Akt 0.46
28 11-14-1983 300 11-14-1983 600 0.80 0,20  rkdkx 0.44

R R R R R T S R C E R S C o O N N o o o o o o o o oo o oo L T o B o it i v v o o B A i ok v A A i e . i ek et o T i i
B e e e e - - L - - F 1 L e



Rainstorm Ordering for

Corozal Substation
Minimum Time Between Storms

5 Hour Duration Events
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Table A7.e
Rank
from
1 3-26-1981
2 12-13-1981
3 9-30-1976
4 10-26-1974
5 10-22-1974
6 3~18-1976
7 4-26~1974
8 4-21-1978
9 4-14-1976
10 l- 6-1979
11 10-26-1978
12 8-15-1973

3-26-1981
12-14-1981
9-30-1976
10-26-1974
10-23-1974
3-18-1976
4-26-1974
4-21-1978
4-14-1976
1- 6-1979
10-26-~1978
8-15-1973

¢t Index No. 2934
= 1 hr

Depth I P{X>x)
{in) {in/hr) (%)
5.70 1.14 8.05
3.90 ¢.78 16.10
2.40 0.48 24,15
2.00 0.40 32.21
1,50 0.30 40.26
1.40 0.28 48,31
1.20 0.24 56,36
1,20 0.24 64.41
1,10 0.22 72.46
1.10 0,22 80,52
1.00 0.20 88,57
1.00 0.20 96,62



Rainstorm Ordering for

Dos Bocas Station
Minimum Time Between Storms

1 Hour Duration Events

Index No.

hr

Depth I

{in/h

3431

P(X>x)

r) (%)

=201~
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Table AS8.a
Rank
from

1 5- 6=-1975

2 6- 8-1978

3 5-16-1980

4 7=-10-1973

5 9- 5-1978

6 9~12-1977

7 4-25-1972
8 6-12-1973
9 11- 8-1982
10 9- 7-1980
11 6-15-1975
12 9-12-1975
13 4=-29-1976
14 8-28-1973
15 11- §5-1977
16 12-23-1979
17 6-17-1978
18 8- K~1977
19 10- 4-~1981
20 12- 4-1979
21 10-21-1974
22 10~ 5-1976
23 9-30-1978
24 11-16-1980
25 §-21-1979
26 12- 3-1973
27 6-24-1976
28 6-16-1979
29 9- 4-1974
30 9-25-1972
31 1-28-1982
32 5~ 1-1973
33 4-29-1983
34 5-22-1983
35 9~ 8-1983
36 11- <1975
37 6-13-1982
38 7-25-1973
39 1-25-1973
40 9-17-1973

5- 6-1975
6~ 8-1978
5~16-1980
7-10~1973
9- 5-1978
9-12-1977
4-25-1972
6-12-1973
11- 8-1982
9- 7-1980
6~15-1975
9-12-1975
4-29-19786
8-28-1973
11- 5-1977
12-23-1979
6-17-1978
8- 5-1977
10- 4-1981
12- 4-1979
10-21-1974
10- 5-1976
9-30-1978
11-16-1980
8-21-1979
l12- 3-1973
6-24-1976
6-16-1979
8- 4-1974
9-25-1972
1-28-1982
5~ 1-1973
4-29-1983
5-22-1983
9- 8-1983
11- 6~1975
6-13-1982
7-25-1973
1-25-1973
9-17-1973

1.90
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Table A8.b Rainstorm Ordering for 2 Hour Duration Events
Dos Bocasg Station t Index No. 3431
Minimum Time Between Storms = 1 hr
Rank Date Depth I P{X>x) T
from at to at {in) {in/hr} (%) {yrs)

A S ol T e, [ 1 T T T A ] ke e e TR O W L A D e e e g O THEN T W B A A M ok i o TR T M . S SN . ik A e e vy rm T — —

10-26-1976 1300 10-26-1976 1400 3,90 1.95 8.05 12.42
11-22-1974 1600 11-22-1974 1700 3.40 1.70 16.10 6.21

10- 5-1982 1500 10- 5-1982 1600 3.30 1.65 24.15 4.14
7-27-1980 1500 7-27-1980 1600 3.00 1.50 32.21 3.10
8- 8-1982 1500 8- 8-1982 1600 3.00 1.50 40.26 2.48

2~-11-1974 1700 2-11-1974 1800 3.00 1.50 48,31 2.07
6-~15-1979 1400 6-15-1979 1500 2,90 1.45 56.36 1.77
10-11~-1974 1600 10-11-1974 1700 2,80 1.40 64.41 1.55
9-13-1977 1600 9-13-1977 1700 2.70 1.35 72,46 1.38
5-15-197%8 1400 5-15-1979 1500 2.70 1.35 80.52 1.24
6-19-1981 1300 6-19-1981 1400 2.60 1,30 88.57 1,13
11-17-1977 1400 11-17-1977 1500 2.60 1.30 96,62 1.03
9-29-1973 1900 9-29-1973 2000 2,60 1.30 ****x 0.96
5-10-1976 1800 5-10-1976 1900 2.50 1,25  *k&x% 0.89
5-19-1976 1400 5-19-1976 1500 2.30 1,15  kxddik 0.83
3-25-1981 1500 3-25~1981 1600 2.20 1.10 *kxxa 0.78
ll- 5-1981 1600 11~ 5-1981 1700 2.20 1,10 k**xksk 0.73
10-14~1976 1100 10-14-1976 1200 2.00 1,00 *xkxx 0.69
9- 8-1971 1500 9- 8-1971 1600 2.00 1.00 *¥kns 0.65
8-26-1976 1300 8-26~1976 1400 1.80 0,95 krkxa 0.62

N I e el e el
CWE-dh Ul A OO0~ U WA

21 5-20-1982 1400 5-20-~1982 1500 1.90 0,95  kdkidx 0.59
22 9- 6-1972 1600 9- 6-1972 1700 1.90 0.95  kdxxa 0.56
23 8-17-1981 140¢ 8-17-1981 1500 1.90 0.95 (hkdkx 0.54
24 5- 9-1979 1500 5- 9-1979 1600 1.80 0,90 *x*& 0.52
25 5~ 5-1981 1400 5- 5-1981 1500 1.80 0.90 (Rxxkx 0.50
26 3- 3-1975 1500 3- 3-1975 1600 1.70 0.85 **kxx 0.48
27 9-19-1972 1500 9-19-1972 1600 1.70 0,85 *x*xxk 0.46
28 7-17-1973 1500 7-17-1973 1600 1.70 0.85 (Axdkx 0.44
29 9-18-1982 1500 9-18-1982 1600 1.70 0.85 *xxxx 0.43
30 9-30-1980 1500 9-30-1980 1600 1.70 0.85 *xtwx 0.41
31 6- 3-1980 1300 6- 3-1980 1400 1.60 0.80 HAxEkx 0.40
32 9-16-1978 1500 9-16-1978 1600 1.60 0.80 **kkx 0.39
33 6~ 1-1973 1600 6~ 1-1973 1700 1,60 0.80 **xdxx 0.38
34 9-28-1972 1500 9-28-1972 1600 1.50 Q.75 (hkdkx 0.37
35 6-26-1981 1500 6-26~-1981 1600 1.50 0.75  kxkxx 0.35

36 9-30-1979 1200 9-30-1979 1300 1.50 0,75 (Hxkkx 0.34
37 9-24-1980 1300 9-24-1980 1400 1.50 0.75 AkAka 0.34
38 10- 6-1974 1500 10- 6-1974 1600 1.40 0.70 **xxx 0.33
39 10- 4-1973 1400 10- 4-1973 1500 1.40 0,70  xxkxw 0.32
40 10-22-1981 1400 10-22-1981 1500 1.40 0.70  *xkkx 0,31



Rainstorm Ordering for

Dos Bocas Station
Minimum Time Between Storms

3 Hour Duration Events
$ Index No.

= 1 hr

=-203-
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Table AB.c
Rank
from

1 3-28-1981
2 4-26~1974

3 3=-17-1977
4 6-24-1981

5 5-12-1980
6 1- 9-1981

7 5-25-1978
8 8§-16-1981
9 3-14-1979
10 10- 1-1972
11 9-23-1978
12 10~ 5-1978
13 5-13-1983
14 5-18-1983
15 10~ 4-1982
le 5-15-1972
17 6~-24-1978
18 5-22-1976
19 11- 9=1982
20 8§-23~1976
21 5-13-1982
22 5-31-1973
23 11-15-1977
24 1- 5-1981
25 8-29=1971
26 4-27-1974
27 11- 2-1977
28 10~ 2-1974
29 8-29-1973
30 10-15-1971
31 5- 9=-1982
32 9~ 7~1974
33 9~ 7-1972
34 0-24-1978
35 11- 1-1971
36 5-25-1974
37 8- 7-1978
38 7= 9-1973
39 8-17-1983
40 5-16-1972

3-28-1981
4-26-1974
3-17-1977
6-24-1981
5=12-1980
1- 9-1981
5~25-1978
8-16-1981
3-14-1979
10- 1-1972
9-23-1978
10- 5-~1978
5-13-1983
5-18-1983
10~ 4-1982
5-15-1972
6-24-1978
5-22-1976
11- 9-1982
8-23-1976
5-13-1982
5-31-1973
11-15-1977
l1- 5-1981
8-29-1971
4-27-1974
11- 2-1977
10- 2-1974
8-29-1973
10-15-1971
5- 9-1982
9- 7-1974
9~ 7-1972
9-24-~1978
11- 1-1971
5-25-1974
8- 7-1978
7~ 9-1973
8-17-1983
5~-16=-19272

3431
1 P(X>x)
{in/hr) (%)
1.50 8.05
1.27 16.10
1.23 24.15
1.23 32,21
1.07 40.26
1,03 48,31
1.00 56,36
1.00 64,41
0,97 72.46
0.90 80.52
0.90 88,57
0.90 96.62
0.87 AR R X ]
0.87 kkhkk
0_83 % % Xk ek
0.83 L2 R E R ]
0.83 * kWK
0-80 %k oh ok k
0_80 LE R 2.5 ]
0.77 Rk ok ok
0.77 % %R W
0.73 rkkx
0.73 o e e koo
0,73 kkkx
0.70 **kxx
0.70 *khhk
0.70 * ek k
0.70 kdkkhh
0.70 Xhkkk
0-63 *Thikkk
0.60 kKRR KX
0.60 Frkkx
0.60 % ok k %
0.57 % %k ko
0.57 **xkx%
0_57 s de ok dr b
0.57 *kkak
0.57 *xhxkkk
0.57 X hkkXxk
0.53 xhkk kKX

0,52
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Table AS8.d Rainstorm Ordering for 4 Hour Duration Events
Dos Bocas Station ¢ Index No. 3431
Minimum Time Between Storms = 1 hr
==========================================:======================:=========
Rank Date Depth I P(X>x) T
from at to at {in) (in/hr) (%) (yrs)

N AN L e W S i S T ) i W P T i e ikt N W T TEF S N N A S A e

3-10-1973 1500 3-10-1973 1800 3.50 0.88 8.05 12.42
11-13-1977 1600 11-13-1977 1900 3.50 0.88 16,10 6.21
9-29-1979 1000 9-29-1979 1300 2,90 0.73 24,15 4.14
5-12-1979 1300 5-12-1979 1600 2.40 0.60 32.21 3.10
11-18-1875 1700 11-18-1975 2000 2.40 0.60 40,26 2.48
5- 4-1977 1800 5- 4-1977 2100 2,10 0.52 48,31 2.07
8-25-1975 1500 8-25-1975 1800 2.10 0.52 56.36 1,77
9- 1-1972 1000 9- 1-1972 1300 2.10 0.52 64,41 1.55
6- 8-1976 1600 6~ 8-1976 1900 2,10 0.52 72.46 1,38
5- 7-1978 1500 5- 7-1878 1800 2,00 0.50 80.52 1.24
9-16-1973 1400 9-16-1873 1700 1.90 0.48 88,57 1.13
3- 8-1%75 1600 3~ 8-1975 1900 1,70 0.43 96.62 1.03
5-11-1973 1400 5-11-1973 1700 1.60 0.40 *k**x 0.96
10-31-1977 1300 10-31-1977 1600 1.60 0.40  *dxxn 0.89
9-18-1973 1300 9-18-1973 1600 1.60 0.40 | *x*xx 0.83
2-13-1973 2000 2-13-1973 2300 1.50 0.38 hkkne 0.78
6-27-1981 1300 6-27-1981 1600 1.50 0,38  x¥ikxx 0.73
3=-29-1981 400 3-29-1981 700 1.30 0,32  rkkkx 0.69
4-14-1976 1400 4-14-1976 1700 1.30 0.32  hkdas 0.65
1-21-1977 300 1-21-1977 600 1.10 0.27  Axkkx 0.62
5- 6-1979 1600 5~ 6-1979 1900 1.10 0.27  hkkix 0.59

1

1

1

1

[ Y A S Sy WPy S
COUEXJOAMBWRNEHDWYOO-10M U W -

21

22 12-23-1975 1800 12-23-1975 2100 .00 0.25  *xkx% 0.56
23 6-16-1975 1500 6-16-1975 1800 .00 0.25 ***%*x= 0.54
24 8~-30-1974 300 8-30-1974 600 .00 D.25 *xxk% 0.52

25 8-28-1982 1300 8-28~-1982 1600 .00 0.25  *kkkk 0.50
26 5=-11-1978 1300 5-11-1978 1600 0.90 0.22  **dexx 0.48
27 1-23-1977 2200 1-24-1977 100 0.80 0.20 ***%%* 0.46

e e 3 T b e e T L - 1
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Table AS8.e Rainstorm Ordering for 5 Hour Duration Events
Dos Bocas Station : Index No. 3431
Minimum Time Between Stormg = 1 hr
Rank Date Depth I P(X>x) T
from at to at {in) {in/hr) (%) {vrs)
1 4-11-1980 1400 4-11-1980 1800 3.50 0.70 8.05 12,42
2 6-16-1981 1800 6-16-~1981 2200 3.00 0,60 16.10 6.21
3 4-20-1973 1300 4-20~1973 1700 2.70 0.54 24.15 4.14
4 4- 7-1972 2200 4- 8-1972 200 2.60 0.52 32.21 3.10
5 11- 8-1981 2000 11- 8-1981 2400 2.50 0.50 40.26 2.48
6 1-23-1977 1400 1-23-1977 1800 2.00 0.40 48,31 2,07
7 10-27-1974 1500 10-27-1974 1900 2,00 0.40 56,36 1,77
8 1-14-1972 1300 1-14-1972 1700 1,80 0.36 64,41 1.55
9 3-24-1973 2000 3-24-1973 2400 1.80 0.36 72,46 1.38
10 12-12-1981 2300 12-13-1981 300 1,60 0.32 80,52 1.24
11 4-25-1980 1500 4-25~1980 1900 1,50 0.30 88.57 1.13

12 11-13-1973 1700 11-13-1973 2100 1.40 0.28 96,62 1.03
13 9-15-1980 1500 9-15-1980 1900 1.40 0.28  kx%kx 0.96
14 2-20-1983 2100 2-21-1983 100 1.40 0.28 (kA 0.89
15 12- 7-19%80 600 12- 7-1980 1000 1.30 0.26  kkkxk 0.83
16 2-14-1981 1700 2-14-1981 2100 1.30 0.26 ***xx 0.78

A o o o o e e T I I I A o I mm T o T I I T M A i Em et i et e v e e T TEE M B N A L R R ik k= vy v T T TYE EEr MY M M N N N N N AR Rk . ke vEr T o m—
e e e e T e e 1 -



Rainstorm Ordering for

Fajardo Station
Minimum Time Between Storms

1 Hour Duraticon Events
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P{X>x)

r} (%)
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Table A9.a
Rank
from

1 7-13-1977

2 4-19-197%9

3 9-23-1978
4 5-17-1980
5 10- 7-1975

6 3= 1-1972
7 5-14-1979
8 4- 3-1978
9 4=-11-1972
10 5-15-1972
11 B- 4-1975
12 10-15-1971
13 11-22-1979
14 10-13=1971
15 2-14-1981
16 7=15=1981
17 l1=-12~1972
18 9- 4-1974
19 9~-27=-19890
20 9-30-197¢6
21 3- 2-1975
22 9~-28-1982
23 8-26-1972
24 5« 9-1979
25 8-~ 1-1972
26 5-15-1979
27 9-29-1972
28 4-25-1980
29 10-13-1976
30 8- 5-1971
31 10~ 6-1980
32 10- 1-1977
33 ll- 8-1974
34 10-29-1981
35 l1l- 8-1981
36 7-18-1982
37 7=-12-1972
38 5= 7=1983
39 8-25-1983
40 10-15-1979

7-13-1977
4-19-1979
9-23-1978
5-17-1980
10~ 7-1975
3- 1-1972
5-14-1979
4- 3-1978
4-11-1972
5-15-1972
8~ 4-1975
10-15-1971
11-22-1979
10-13-1971
2-14-1981
7-15-1981
1-12-1972
9- 4-1974
9-27-1980
9-30-1976
3- 2-1975
9-28-1982
8-26~1972
5- 9-1979
9- 1~1972
5~15-1979
9-29-1972
4-25~1980
10-13-1976
8- 5-1971
10- 6-1980
10~ 1-1977
11- 8-1974
10~-29-1981
11- 8-1981
7-18-1982
7-12-1972
5~ 7-1983
8-25-1983
10-15-~1979

t Index No.
= 1 hr

Depth I

(in) (in/h
1.30 1.30
1.30 1.30
1,10 1.10
1.00 1,00
0.90 0.9%0
0,90 0.90
0.90 0.9%0
Q.90 0.90
0.80 0.80
0.80 0.80
0.80 0.80
0.80 0.80
0.80 0.80
0.80 .80
0.80 0.80
0.80 0.80
0,70 0.70
0,70 0.70
0.70 0.70
0.70 0.70
0.70 0.70
0.70 0.70
0.60 0.60
0.60 0.60
0.860 0.60
0.60 0.860
0.60 0.60
0.60 0.60
0.60 0.60
0.60 0.60
0.60 0.60
0,60 0,60
d.60 0.60
0.60 0.60
0.60 0.60
0.60 0.60
0.60 0.60
0.60 ¢.60
0.60 0.60

2.07

1.38
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Table A9.Db Rainstorm Ordering for 2 Hour Duration Events
Fajardo Station : Index No. 3657
Minimum Time Between Storms = 1 hr
Rank Date Depth I P(X>x) T
from at to at {(in) (in/hr) (%) {yrs)
4-21-1979 500 4-21-1979 600 3.50 1.75 8.05 12.42
3- 3-1975 1700 3- 3-1975 1800 2.10 1.05 16.10 6.21
11- 4-1981 1200 11- 4-1981 1300 2.10 1.05 24.15 4,14

5-13-1982 600 5-13-1982 700 2,00 1.00 32,21 3.10
5-18-1983 2200 5-18-1983 2300 1.80 0.90 40.26 2,48
6-23~-1981 1700 6-23-1981 1800 1.70 0.85 48,31 2.07
11-11-1975 1500 11-11~1975 1600 1,60 0.80 56.36 1,77
5-16-1983 2300 5-16-1983 2400 1,50 0.75 64.41 1.55
6- 1-1982 1500 6~ 1-1982 1600 1.50 0.75 72,46 1,38
10-30-1981 1700 10-30-1981 1800 1,40 0.70 80.52 1,24
3-28-1981 2200 3-28-1981 2300 1,40 0.70 88,57 1,13
11- 8-1974 1400 11- 8-1974 1500 1.40 0.70 96.62 1.03
11-12-1977 1300 11-12~-1977 1400 1,30 0.635 *kdnx 0.96
6- 5-1976 300 6- 5-1976 400 1,30 0.65 *xxxx 0.89
5-14-1979 900 5-14-1979 1000 1.30 Q.65  rkddw 0.83
1-27-1981 1500 1-27-1981 1600 1,30 0.65 *x*xkx 0.78
5-23-1977 600 5=23-1977 700 1,20 0.60 **xkww 0.73
9= 6-1977 700 9- 6~1977 800 1.20 0,60 (eakrd 0.69
2- 5-1982 1100 2- 5-1982 1200 1,10 0.55 kA 0.65
4-16~1981 1300 4-16-~1981 1400 1.10 0.55 #*xkx 0.62

B bt et b b b o et el o
COR~-INUBRWRNEFRECOWO-IRD W -

21 6-29-1979 2000 6-29-1979 2100 1.10 0.55 ***h% 0.59
22 11-11-1972 300 11-11-1972 400 1.10 0.55  hwwxx 0.56
23 10-27-1978 1400 10-27-1978 1500 1.10 0.55  kkkxx 0.54
24 12-11-1975 1600 12-11-1975 1700 1.00 0.50  *adkw 0.52
25 8-20-1979 1300 8-20-1979 1400 1.00 0.50 *xx*kw 0.50
26 5-22-1982 200 5-22-1982 300 1.00 0.50  Hhknx 0.48
27 4-11-1980 800 4-11-14980 900 1,00 0.50 (kxkex 0.46
28 10- 7-1972 2400 10- 8-1972 100 1.00 0.50  k*xax 0.44
29 1-30-1981 1500 1-30-1981 1600 1.00 0.50 **kii 0.43
30 11- 4-1976 300 11- 4-1976 400 0.90 0,45  Hx*x%x 0.41
31 12-27~1981 100 12-27-1981 200 G.90 0.45  ***x%% 0,40
32 10- 7-1977 900 10- 7-1977 1000 0.90 0.45  Kkkkikn 0.39
33 10-22-1971 1300 10-22-1971 1400 0.5%0 0.45  *hkkx ¢.38

34 11- 7-1977 400 11~ 7-1977 500 0.80 0.40 **kxx 0.37
35 10-13-1971 1500 10-13-1971 1600 0.80 0.40 *xxk* 0.35
36 10-31~1979 1900 10-31-1979 2000 0.80 0.40  dkkkx 0. 34
37 8~-20-1978 2400 8-21-1978 100 0.80 0.40 *%%%x=x 0.34
38 6-12-1980 100 6-12-1980 200 0.80 0.40  kxxik .33
39 1-19-1981 300 1-19-1981 400 0.80 0,40 *x¥*xx 0.32
40 8- 4-1977 1800 8-~ 4-1977 1900 0.80 0.40 **&%x 0.31
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Table A9.c Rainstorm Ordering for 3 Hour Duraticn Events
Fajardo Station : Index No. 3657
Minimum Time Between Storms = 1 hr
Rank Date Depth I P(X>x) T

from at to at (in) (in/hr) (%) {yrs)

1 4-23-1973 1500 4-23-1973 1700 3.40 1.13 8.05 12,42
2 11-19-1982 300 11-19-1982 500 3.00 1.00 16.10 6.21
3 3- 8-1983 1900 3- 8-1983 2100 2,00 0.67 24,15 4,14
4 8-18-1976 1600 8-18-1976 1800 1.80 0.60 32.21 3.10
5 11-14-1978 400 11-14-1978 600 1.70 0.57 40.26 2,48
6 5-30-1979 1500 5-30-1979 1700 1.60 0.53 48,31 2.07
7 6~-24-1979 1200 6~-24-1979 1400 1.60 0.53 56.36 1.77
8 3-12-1983 1400 3-12-1983 1600 1.60 0.53 64,41 1.55
9 11- 8-1979 700 11~ 8-1979 200 1.50 0.50 72.46 1.38
10 4-11-1972 1700 4-11-1972 1900 1.50 0.50 80.52 1.24
11 6~ 7-1980 1400 6- 7-1980 1600 1.40 0.47 88.57 1.13
12 8- 1-1976 1500 8- 1-1976 1700 1.30 0.43 96.62 1.63
13 5-16-1979 1200 5-16~1979 1400 1.30 0.43 **x**x 0.96
14 1-27-1982 200 1-27-1982 400 1.30 0,43  *x%*x 0.89
15 11-22-1979 1400 11-22-1979% 1600 1.20 0,40  kxkxk&k 0.83
16 11- 6-1975 700 11- 6-1975 900 1,20 0.40 *x*x&* 0.78
17 7-12-1983 300 7-12-1983 500 1.20 0.40 Hx*kx 0.73
18 5-15-1979 1700 5-15-1979 1900 1.10 0,37 **xx% 0.69
19 5-14-1980 2400 5-15-~19840 200 1,10 0,37 **x*xx* 0.65
20 11- 2-1975 300 11- 2-1975 500 1.00 0,33  Fhkxk 0.62
21 9- 4-1979 900 9- 4-1979 1100 1.00 0.33 ***%*xx 0.59
22 5-27-1980 1700 5-27-1980 19200 1.00 0.33 Axkkx 0.56
23 10-22-1975 1200 10-22-1975 1400 1.00 0.33 *#%k* 0.54
24 12-27-1981 1300 12-27-1981 1500 1.00 0,33 *x&xx 0.52
25 8-23-1977 1600 8§-23-1977 1800 0.90 0.30 ***x% 0.50
26 9- 5-1979 1600 9~ 5-1979 1800 0.90 0.30  *&**xx 0.48
27 6-27-1983 1000 6-27-1983 1200 0.90 0.30 Hxkwx 0.46
28 12-12-1979 1500 12-12-1979 1700 0.90 0,30 ***x*x 0.44
29 9-15~-1975 2000 9-15-1975 2200 0.80 0.27 #%%*x% 0.43
30 6- 9-1979 1100 6- 9-1979 1300 0.80 0.27 ***x*k% 0.41
31 2-21-1983 200 2-21-1983 400 0.80 0,27 **%xxx 0.40
32 8-11-1973 1300 8-11-1973 1500 0.80 0,27 Rxxxk 0.39
33 11-17~1978 200 11-17-1978 400 0.80 0,27 #**k*&% 0.38
34 §~- 2-1976 1900 8- 2-1976 2100 0.80 0.27  *k*kxx 0.37
35 10-11-1973 1600 10-11-1973 1800 0.80 0.27 ***x% 0.35
36 8-29-1982 300 8§-29~1982 500 0.70 0.23  **kxx 0.34
37 5-28-1979 2100 5-28~-1979 2300 0.70 0.23 ***x*xx 0.34
38 6-30-1979 1900 6-30~-1979 2100 0.70 0.23  ***xx 0.33
39 B-24-1971 1000 8-24-~1971 1200 0.70 0,23 **x*xx 0.32

40 10-31-1977 1400 10-31-1977 1600 0.70 0.23 **kx% 0.31
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Table AS.d Rainstorm Ordering for 4 Hour Duration Events

Fajardo Station : Index No. 3657
Minimum Time Between Storms = 1 hr
Rank Date Depth I P(X>x) T
from at to at (in) {in/hr) (%) (yrs)

N T N A A A eh o T T W T W S S S ity v R W T U ALE N M i iy e R e R TN TEE EEN EEE M TN EEN EEN AN SN N N i S ik SR ik e by i e T T T ———

1 6-15-1972 100 6-15-1972 400 3.00 0.75 8.05 12.42
2 10-30-1981 2300 10-31-1981 200 2.80 0.70 16,10 6.21
3 11~ 9-1977 600 1ll- 9-1977 900 2.00 0.50 24,15 4.14
4 5-14-1979 2100 5=14-1979 2400 1.80 0.45 32.21 3.1¢0
5 6-29-1979 1500 6~29-1979 1800 1.60 0.40 40.26 2.48
6 8-30-1974 100 8-30-~1974 400 1.60 0.40 48,31 2.07
7 12-21-1982 1900 12-21-1982 2200 1,60 0.40 56,36 1.77
8 4-14-1976 2300 4-15-1976 200 1,50 0.38 64.41 1.55
9 1-17-1973 700 1-17-1973 1000 1,40 0.35 72.46 1,38
10 11-20-1974 500 11-20-1974 800 1,40 0.35 80.52 1.24
11 9-26-1978 1000 9-26-1%978 1300 1.30 0.32 88.57 1.13
12 10- 1-1973 600 10- 1-1973 300 1,20 0.30 96.62 1.03
13 11- 7-1974 200 11- 7-1974 500 1,20 0.30  *x%xx 0.96
14 11-22-1974 1900 11~22-1974 2200 1.10 0,27 Rk 0.89
15 9~ 8-1976 1900 9- 8-1976 2200 1.10 0.27 *hkx 0.83
16 5-15-1983 800 5-15-1983 1100 1.10 0.27  **4*x 0.78
17 10-30-1976 1700 10-30-1976 2000 1.00 0,25 | HkExa ¢.73
18 11-11~1982 1400 11-11-1982 1700 1.00 0.25 khkkx 0.69
19 5-23-1977 900 5«23-1977 1200 1.00 0.
20 3- 5=1974 1900 3- 5-1974 2200 1.00 0,25  *xx*x 0.62
21 1l- 2-1974 1700 11~ 2-1974 2000 0.90 0
22 12~14-1981 700 12-14-1981 1000 0,80 0.
23 11- 5-1977 600 11~ 5-1977 900 0.80 0,20 Fxxxw 0.54
24 8-10-1980 600 8-10-1980 900 0.80 0,20 Fkkkk 0.52
25 4-20-1976 1300 4-20-1976 1600 0.80 0,20 (dkkxa 0.50
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Table A9.e Rainstorm Ordering for 5 Hour Duration Events
Fajardo Station : Index No. 3657
Minimum Time Between Storms = 1 hr
Rank Date Depth I P(X>x) T
from at to at {(in) (in/hr) (%) (yrs)

———..—.——...-—...._—_--\.._———-.————-._———-...\-__—-—.-_-———.—---.—————-.-.-.._———...—.-.._——_.-—-...-._——-———.-—-—

1 5-13-1983 1500 5-13-1983 1900 2,80 0.56 8,05 12,42
2 5-16-1979 1900 5-16-1979 2300 2.40 0.48 16,10 6.21
3 8- 7-1980 2100 8- 8-1880 100 2.20 0.44 24.15 - 4.14
4 9- 4-1973 1000 9- 4-1973 1400 2.10 0.42 32.21 3.10
5 5-16-1979 400 5-16-1979 800 1.80 0.36 40.26 2.48
6 11-12-1982 1800 11-12-1982 2200 1.80 0.36 48,31 2,07
7 4-25-1976 1300 4-25-1976 1700 1.80 0.36 56.36 1.77
8 10~11-1973 500 10-11-1973 900 1.60 0.32 64.41 1.55
9 3-29-1979 800 3-29-1979 1200 1.40 0.28 72.46 1,38
10 3-27-1977 1000 3-27-1977 1400 1,40 0.28 80.52 1.24
11 9-29-1976 1900 9-29-1976 2300 1,20 0.24 88,57 1.13
12 3- 8-1973 1700 3- 8-1973 2100 1,20 0.24 96.62 1.03
13 7-18~1979 500 7-18-1979 900 1,10 0.22  rkxx 0.96
14 10-10-1973 2300 10-11-1973 300 1.10 0,22  hkkkk 0.89
15 10-26-1978 1500 10-26-1978 1900 1,00 0,20 *xkkx 0.83
lé 9- 3-1972 100 9- 3-1%72 500 1.00 0.20 x*xx 0.78
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Table AlQ.a

Rainstorm Ordering for

Maricao 2 SSW Station
Minimum Time Between Storms

1l Hour Duration Events

-211-

Rank
from

1 10-17-1972
2 11-23-1975
3 4-22-1972
4 3- 7-1972
5 8~-24-1975

6 7-19-1980

7 4~27-1974
8 11-23-1974
9 6-19-1976
10 7-10-1978
11 9-29-1978
12 6-24-1973
13 9-20-1980
14 11-25-1981
15 8-30-1982
lé 2-22-1972
17 10-27-1974
18 1-27-1982
19 9-24-1976
20 6-17-1973
21 8-28-1979
22 7-28-1976
23 3~-14-1974
24 9-25-1977
25 8~20-1974
26 11-29-1974
27 4-29-1983
28 - 2=1971
29 10-20~1979
30 10- 8-~1976
31 7=26-1977
32 10-18-1977
33 8- 3-1975
34 3-25-1974
35 10-=11-1972
36 7=15-1974

37 11- 4-1979
38 10-22-1972
39 8- 9-1980
8-21-1976

10-17-1972
11-23-1975
4-22-1972
3- 7-1972
8-24-1975
7-19-1980
4-27-1974
11-23-1974
6-19-1976
7-10-1978
9-29-1978
6-24-1973
9-20-1980
11-25-1981
8-30-1982
2=22-1972
10-27-1974
1-27-1982
9-24-1976
6-17-1973
8~-28-1979
7-28-1976
3-14-1974
9-25-1977
8-20~-1974
11-29-1974
4-29~1983
7- 2-1971
10-20-1979
10- 8-1976
7-26-1977
10-18-1977
8- 3-1975
3-25-1974
10-11-1972
7-15-1974
11- 4-1979
10-22-1972
8- 9-1980
8-21~-1976

¢ Index No. 5808
= 1 hr

Depth I P{X>x)
(in) {in/hr) (%)
2.50 2.50 8.05
2.50 2.50 1l6.10
2.00 2.00 24,15
1.5%0 1.90 32.21
1.70 1.70 40.26
1.50 1.50 48,31
1,40 1.40 56,36
1.30 1.30 64,41
1.20 1.20 72,46
1,20 1.20 80,52
1.20 1,20 88.57
1.20 1,20 96,62
1.20 1,20  kxkdx
1.20 1,20 **x*xx
1.20 1,20 Hkkkxk
1.10 1,10  hekxx
1.10 1,10  *edkkk
1,10 1,10 ks
1.10 1.10  **xax*
1.00 1,00 **k*ax
0.90 0.90 mAwxk
0.90 0.90  xxxk
0.90 0.80 xkxxk
0.90 0.90  Rhkkx
0,90 0.90 hixxxk
0.90 0,90 Hhkkxx
0.90 0,90  hkkki
0.80 0,80  kkxak
0.80 0,80 ( kkkkk
0.80 0,80  hxxkak
0.80 0.80 **xxdk
0.70 0,70 HFxkkxk
0.70 D.70 ***xx%
0.70 0,70 **kkk*%
0.70 0.70 kkkkk
0.70 0,70 *hxkx
0.70 0,70 **x*xkx
0.70 0.70 *x*xkx%
0.70 0.70 *k&ksk
Q.70 0.70 Ak



Table AlQ.b

Rainstorm Ordering for

Maricao 2 SSW Station
Minimum Time Between Storms

2 Hour Duration Ewvents
: Index No,

= 1 hr

I
{in/h

5908

P(X>x)
r) (%)
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6-21-1981
8-13-19280
8- 9-1975
8- 8-1982
5-12-1983
10~-15-1980
11-17-1979
4- 9-1972
4- 7-1980
10- 3-1981
9-14-1975
8~-12-1974
8-24-1974
6—- 2-1975
6—-16-1973
8-18-1979
3-25~1972
11- 3-1977
10- 3-1978
9-27-1974
9- 1~1981
8- 2-1978
9- B-1974
7-11-1977
4-11-1872
4- 7-1977
9- 3-1975
8- 7-1971
8-16-19871
6-13-1979
11-11-1975
6-22-1978
7- 1-1978
7- 5-1971
4-17-1978
5~ 4-1983
7-17-1972
9- 5-1982
12-31-1977
8-27-1975

6-21-19281
8-13-1980
9~ 9-1975
8- 8-1982
5-12-1983
10-15-1980
11-17-197%9
4- 9-1972
4- 7-1880
10- 3-1981
9-14-1975
8-12-1974
9-24-1974
6— 2-1975
6-16-1973
8-18-1979
3-25-1972
11- 3-1977
10- 3-1978
9-27-1974
9- 1-1981
8- 2-1978
9- 8-1974
7-11-1977
4-11-1972
4- 7~1577
8- 3-1975
8- 7-1971
8-16-1971
6-13-1979
11-11-1975
6—-22-1978
7- 1-1978
7— 5-1971
4-17-1978
5- 4-1983
7-17-1972
9- 5-1982
12-31-1977
8-27-1975
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Table Al0.c Rainstorm Ordering for 3 Hour Duration Events
Maricao 2 SSW Station t Index No. 5908
Minimum Time Between Storms = 1 hr
Rank Date Depth I P(X>x) T

from at to at {(in) (in/hr) (%) {vrs)

1 8-23-1982 1400 8~23-1982 1600 4,50 1.50 8.05 12,42
2 2-11-1976 1600 2-11-1976 1800 3.50 1.17 15,10 6.21
3 9-10-~13883 1400 9~10-1983 1600 3.50 1.17 24,15 4,14
4 7-18-1974 1400 7-18-1974 1600 3.10 1.03 32,21 3.190
5 10-13-1972 1600 10-13-1972 1800 3.10 1.03 40.26 2.48
6 7- 4-1972 1200 7- 4-1972 1400 3.00 1.00 48,31 2,07
7 5-12-1979 1400 5-12-1979 1600 3.00 1.00 56.36 1,77
8 11-12-1977 1500 11-12-1977 1700 2.90 0.97 64.41 1.55
9 8-25-1978 1500 8-25-1878 1700 2.80 0.93 72.46 1.38
10 9-26-1981 1500 9-26-1981 1700 2.80 .93 80,52 1.24
11 8-20-1979 1300 8-20-1979 1500 2,70 0.90 88.57 1.13
12 11-10-1977 1300 11-10-1977 1500 2.50 0.83 96.62 1.03
13 10-19-1972 1500 10-19-1972 1700 2.50 0.8B3 **x&&%k 0.96
14 8-27-1973 1500 8-27-1973 1700 2,50 0.83 **xkx 0.89
15 6-30-1977 1400 6-30-1977 1600 2.50 0.83  *rkxx 0.83
16 3- 8-1980 1400 3- 8-=1980 1600 2.40 0.80 ko 0.78
17 9-25-1976 1200 9-25=1976 1400 2.40 0.80 xx*xxx 0.73
18 9-14-1980 1400 9-14-1980 1600 2.30 0,77 **kxx 0.69
19 9- 7-1976 1400 9- 7-1976 1600 2,30 0,77 ik 0.65
20 16-29-1981 1300 10-29-1981 1500 2.30 0,77 **k*k 0.62
21 2-15-1974 1600 2-15-1974 1800 2.30 0,77 ****% 0.59
22 9-30-1978 1400 9-30-1878 1600 2.30 0,77 Fkkkk 0.56
23 9- 2-1980 1400 9- 2-1980 1600 2.20 0.73 *xkxx 0.54
24 3-26-1979 1500 3-26-1979 1700 2.20 0,73  Hdkix 0.52
25 11-12-1975 1400 11-12-1975 1600 2.20 0.73 **x**x% 0.50
26 7-17-1979 1400 7-17-1979 1600 2.10 0,70  xHxdxx 0.48
27 10-16-1975 1400 10-16-1975 1600 2,10 0.70 (*kdknx 0.46
28 5-31-1973 1000 5-31-1973 1200 2.10 0,70 ***xxx% 0.44
29 10-20-1983 1300 10-20-1983 1500 2.10 0.70 **x%xkx 0.43
30 10-27-1974 900 10-27-1974 1100 2.00 0.67 ***AX 0.41
31 11- 8-1981 1400 11- 8-1981 1600 2.00 0.67 *x*xxx 0.40
32 8- 4-1982 1600 8- 4-1982 1800 2,00 0.67 *Hkkx 0.39
33 3- 4-1975 1200 3— 4-1975 1400 2,00 0.67 *xxkx 0.38
34 11- 1-1971 1600 11- 1-1971 1800 2,00 0.67 **x*xk% 0.37
35 10- 1-1971 1300 10- 1-1971 1500 2.00 0.67 **&x*xx* 0.35
36 10- 9-1978 1300 10- 9-1978 1500 1.90 0.63 *xxax 0.34
37 10-15-1983 1300 10-15-1983 1500 1.90 0.63 #*xxxk 0.34
38 5-19-1983 1300 5-19-1983 1500 1.90 0.63 **xxxk 0.33
39 4-14-1972 1400 4-14-1972 1600 1.890 0.60 ****kx% 0.32

40 10-10-1983 1400 10-10-1983 1600 1.80 0.60 ***%xx% 0.31
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Table Al10.d Rainstorm Ordering for 4 Hour Duration Events

Maricao 2 SSW Station : Index No. 5908
Minimum Time Between Storms = 1 hr
Rank Date Depth I P(X>x) T

from at to at (in) (in/hr) (%) {yrs)

1 5-18~1983 1300 5-18-1983 1600 5.20 1.30 8.05 12.42
2 11-17-1982 1300 11-17-1982 1600 5.00 1,25 16.10 6,21
3 10-10-1975 1600 10-10-1975 1900 4.80 1.20 24,15 4,14
4 10-30-1978 1300 10-30-1978 1600 4,10 1,03 32.21 3.10
5 10-18-1982 1800 10-18-1982 2100 3.90 0.98 40.26 2,48
6 4-10-1980 1500 4-10~1980 1800 3.90 0.98 48.31 2,07
7 12-16-1981 1400 12-16-1981 1700 3,90 0.98 56.36 1.77
3 9- 1-1974 1300 9- 1-1974 1600 3.80 0.95 64,41 1.55
9 10-18-1972 1500 10-18-1972 1800 3.20 0.80 72.46 1.38
10 5~16=1980 1200 5-16-1980 1500 3.20 0.80 80.52 1,24
11 7= 3=1972 1200 7- 3=1972 1500 3.00 0.75 88.57 1,13
12 89— 1-1971 1300 9- 1-1971 1600 3.00 0.75 96.62 1,03
13 11- 8-1973 1500 11- 8-1973 1800 3,00 0,75 *hkkk 0.96
14 11-13-1977 1300 11-13-1977 1600 2,90 0.73  rkxkk 0.89
15 7-12=-1972 1200 7-12-1972 1500 2.80 0,70 *kkxk 0.83
e 10-21-1972 1600 10-21-1972 1900 2.60 0,65 rkkidx 0.78
17 9=-27-1980 1400 9~27-1980 1700 2.60 0.65  kdkxx 0,73
18 10-21-1974 1000 10-~21-1974 1300 2,50 0.63 **kxxx 0.69
19 10-17-1981 1500 10-17-1981 1800 2.50 0.63  Hlkwk 0.65
20 9- 4-~1973 1200 9- 4-1973 1500 2.50 0.63  xhkdx 0.62
21 4- 9-1980 1600 4~ 9=-1980 1900 2.40 0.60 Hhkkx 0,59
22 11-11-1974 1700 11-11-1974 2000 2,40 0.60 **kkxk 0.56
23 7=17=-1982 1400 7-17-1982 1700 2.40 0.60 Exkx% 0.54
24 9-28-1982 1400 9-28~1982 1700 2.30 0.58  Addxk 0.52
25 11-20-1975 1400 11-20-~1975% 1700 2,30 0,58 ( *hkkx g.50
26 11-20-1978 1300 11-20-1978 1600 2,30 Q.58 kkkxk 0,48
27 4-30-1975 1600 4-30~-1975 19900 2.30 0.58 *rk*x 0,46
28 8-31-1979 1000 8-31-1979 1300 2.20 0.55 *hxk% 0.44
29 10-25-1974 600 10-25-1974 500 2,20 Q.55 Ahkkxx 0,43
30 10~14-1971 1400 10-14-1971 1700 2.20 0.55 **kk*xx 0.41
31 7- 6-1975 1400 7= 6-1975 1700 2.10 0,52  Hkkux 0.40
32 10-15-1973 1600 10-15-1973 1900 2,10 0.52 *k&xk¥k 0.39
33 10-26-1974 700 10-26-1974 1000 2.10 0,52 hkhkx 0.38
34 8-25-1983 1440 8—~25-1983 1700 2.10 0.52  *hhkx 0.37
35 10-21-1971 1400 10-21-1971 1700 2,00 0.50 *kxx* d.35
36 B- 4-1977 1700 8- 4~1977 2000 2.00 0.50 *kkxi 0.34
37 8-31-1975 1400 8-31-1975 1700 1.90 0.48 *kkkk 0,34
38 10- 1-1977 1300 10- 1-1977 1600 1.90 Q.48 *xkk%k 0.33
39 8-16-1980 1500 8-16~1980 1800 1.80 0,45 *xxnx 0.32

40 3-13-1973 1500 3-13-1973 1800 1,70 0.43 *xkxx .31



Table AlQ.e

Rainstorm Ordering for

Maricao 2 SS5W Station
Minimum Time Between Storms

5 Hour Duration Events
: Index No.

= 1 hr
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4-20-1983
9-28-1980
5-23-1978
10-26-1971
3- 9-1972
3-23-1972
11-30~-1974
8-13-1975
10- 5-1981
6-24-1979
7-16-1974
11-18-1981
5- 4-~-1982
4-12-18%80
9- 8-1581
8-31-1979
8-26-1982
10-16-1981
6-10-1979
4- 6-1982
4— 4~-1982

4-21-1983
9-28-1980
5-23-1978
10-26-1971
3- 9-1972
3-23-1972
11-30-1974
8-13-1975
10- 5-1981
6-24-1979
7-16-1974
11-18-1981
5~ 4-1982
4-12-1880
9- 8-1981
8-31-1979
8-26-19282
10-16-1981
6-11-1979
4- 6-1982
4~ 4-1982

5908
I P{X>x}
{in/hr} (%7
0.92 8.05
¢.82 16,10
0.76 24.15
0.4 32.21
0.60 40.26
0.54 438,31
0.50 56.306
0.44 64.41
.38 72,46
0.36 80.52
0.36 88.57
0.34 96,62
0.34 LR B X X
0.34 AkKkhkKX
0'32 & ke ok
0.32 Tk hkkk
0.32 EE R R X
0.32 LE R & X
0'24 Ak kkk
0.22 LE & & 51
0,22 hxkkdk



Table All.a

Rainstorm Ordering for

Ponce 4E Station
Minimum Time Between Storms

-216-

l Hour Duration Events

7292

P{(X>x) T

A A T e s e e e T ——— T ————————————————— i A L] il w— i sk v e e e wm e w v Thin e P B

9-11-1975
10-10-1973
10-17-1981

8-17-1983

4-27-1974
10- 6-1973

6- 4-1973
11- 4-1977
12-24-1975

4-27-1974

5- 4-1981
10-22-1975
12-10-1975
10-30-1978

4-29-1975

8-16-1971

8-14-1974

8-11-1972

8-30-1977

9~ 2-1975
11-24-1977

8-15-1978

8-18-1972

9-15~1975

6~20-14981

8-24-1981

8- 3-1871

6-15-1972

9~ 2-1973

- 6-1977

8-13-1977

8-29-1974
11-29-1974

8— 7-1971

3- 2-1978

3-24-1978

3-24-1978

4-27-1978

5-20-1975

8-17-1979

%-11-1975
10-10-1973
10-17-1981

B~17-1983

4-27-1974
10- 6-1973

6- 4-1973
11- 4-1977
12-24-1975

4-27-1974

5- 4-1981
10-22-1975
12-10-1975%
10-30-1978

4-2%-1975

8-16-1971

8-14-1974

8§-11-1972

8-30-1977

9- 2-1975
11-24-1977

8-15-1978

8-18-1972

9-15-1975

6-20-1981

8-24-1981

8- 3-1971

6-15-1972

9- 2-1973

8- 6-1977

8-13-1977

8-29-1974
11-29-1974

8- 7-1971

3- 2-1978

3-24-1978

3-24-1978

4-27-1978

5-20-1975

8-17-1978

t Index No.
1 hr

Depth I
{in} {in/h
1.20 1.20
1.1¢ 1.10
1.10 1.10
1.10 1,10
1.00 1,00
1.00 1,00
0.80 .80
0.80 0.80
0.70 0.70
0,70 0,70
0,70 0,70
0.70 0.70
0.70 0.70
0,60 0.60
0,60 0.60
0.60 0.60
0.60 0,60
0,50 0.50
0.50 0.50
.50 0.54
0,50 0,50
0,50 0,50
0.50 0.50
0,50 0.50
0.50 0.50
V.50 0.50
0,50 0.50
0.50 0.50
0,40 0.40
0,40 0.40
0.40 0.40
0,40 0,40
0.40 0.40
0.40 0,40
0.40 0.40
0.40 0.40
0.40 0.40
0.40 0.40
0.40 0.40
0,40 0.40

r) (%) (yrs)
8.05 12,42
l6.10 6,21
24,15 4,14
32,21 3,10
40,26 2.48
48.31 2.07
56,36 1.77
04.41 1.55
72.46 1,38
80,52 1.24
88.57 1.13
96.62 1,03
*ok ok kK 0.96
LE X & & 0.89
*k kKK 0.83
* kK 0.78
Rk k ok 0.73
LR & & 0.69
Wk kA 0.65
*k kK h 0-62
* ok Kk ok 0.59
e de o ok 0.56
*kok ok k 0.54
Rkok k% 0.52
XKk kX 0.50
kR Kk 0.48
XKk KK 0.46
XKK KK 0.44
* %k kK 0.43
* ek ok 0.41
* % & %k &k U.4U
KKK K 0.39
*kk ok 0,38
s ek ok 0.3’?
ek ok ok 0,35
*hkk ok 0.34
* ek k% 0.34
kKKK K 0.33
* % Kk K 0,32
*kKk K 0.31



Table All.b

Ponce 4E
Minimum Time Between

Rainstorm Ordering for
Station

Storms

: Index No.

= 1 hr

2 Hour Duration Events

7292
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I
(in/h

P(X>x)
(%)

r)
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16-29-1976
10-30-1978
16-15-1976
10-21-1983
8-28-1980
12-13-1981
7-30-1973
4-22-1973
4-28-1972
11- 5-1983
10-22-1971
8-10-1975
11~ 8-1981
6-22-1978
10-31-1971
6-12-1973
3- 8-1981
84-20-1979
1- 6-1980
11-11-1974
9-25-1980
10-15-1980
8-25-1977
11-12-1977
3-31-1978
6-16~1972
4~ 3-1972
12-20-1978
9- 2-1974
9~-17-1974
7-26-1980
7-23-1973
11-11~1977
11-11-1974
11-16~1971
4-22-1981
3-18~-1976
10-27-1974
10- 7-1976
11-14-1978

10-29-1976
10-30-1978
10-15-1976
10-21-1983
8-28-1980
12-13-1981
7-30-1973
4-22-1973
4-28-1972
11- 5-1983
10-22-1971
8-10-1975
11- 8-1981
6-22-1978
10-31-1971
6-12-1973
- B8-198]
8-20-1979
1- 6-1980
11-11-19574
9-25-1980
10-15-1980
8-25-1977
11-12-1977
3-31-1978
6-16-1972
4- 3-1972
12-20-1978
9- 2-1974
9-18-1974
7-26-1980
7-23-1973
11-11-1977
11-11-1974
11-16-1971
4-22-1981
3-18-1978
10-27-1978
10- 7-1976
11-14-1978



Table All.c

Rainsterm Ordering for

Ponce 4E Station
Minimum Time Between Storms

3 Hour Duration Events

7292

P{X>x)
r) (%)

~218-

11-10-1983
7-21-1975
11-26-1981
9-19-1981
5-15-1983
4- 3-1978
8-15-1973
10- 8-1976
5-22-1977
12-11-1981
8-21-1977
8-27-1977
11- 8-1971
7-31-1973
10- 9-1977
8- 7-1974
10-21-1971
5-13-1982
10— 2-1971
9-26-1981
9- 6-1977
5-20-1979
6- 4-1981
7-18-1982
4-12-1972
11-25-1977

11-10-1983
7-21-1975
11-26-1981
9-19-1981
5-15-1983
4~ 3-1978
8-15-1973
10~ 8-1976
5-23-1977
12-11-1981
8-21-1977
8-27-1977
11- 8-1971
7-31-1973
10- 9-1977
8- 7-1974
10-21-1971
5-13-1982
1l0- 2-1971
9-26-1981
9- 6-1977
5-20-1979
6- 4-1981
7-18-1982
4-12-1972
11-25-1977

: Index No,.
= 1 hr

Lepth I

(in) {in/h
1.920 .63
1.80 0.60
1.70 0.57
1.60 0,53
i.10 0,37
1.00 0,33
0,90 0.30
0.90 0.30
0.90 g.30
0,90 0.30
0,90 0.30
0,90 0,30
0,80 0,27
0.80 0.27
0.80 Q.27
0.70 0.23
0.70 0,23
0,74 0.23
0,70 0.23
0.70 0.23
0.60 g,20
0.60 0,20
0.60 0,20
0.60 0,20
0,60 0.20
.60 0.20

12,42
6.21
4.14
3.10
2,48
2,07
1,77
1,55
1.38
1.24
1.13
1.03
0.96
0.89
0.83
.78
0.73
0.69
0.65
.62
0.59
0.56
0,54
0.52
0.50



Table All.d

Ponce

Rainstorm Ordering for
4E Station
Minimum Time Between Storms =

4 Hour Duration Events

7292

-219-

10-30-1976
11- 7-1977
9-29-1979
4-17-1983
9- 8-1981
9- 4-1979
3-21-1972
9- 4-1979
9-23-1977
12-11-1575
8-30-1974
10-12-1971

10-30-1976
11- 7-1977
9-29-1979
4-17-1883
9- 8-1981
9- 4-1979
3-21-1972
9- 4-1979
9-23-1977
12-11-1975
§-30-1974
10-12-1971

: Index No.
1 hr

Depth I
{in) {in/h
2.90 0.73
2.50 .63
2.00 0.50
1.90 .43
1,70 0.43
1.70 0.43
1,60 0.40
1.30 J.32
1.10 0.27
1,00 0.25
0,80 0.20
0.80 Q.20



Table All.e

Rainstorm Ordering for

Ponce 4E Station
Minimum Time Between Storms

5 Hour Duration Events

-220~-
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4-21-1983
9-26-1972
5-26-1977
10-20-1973
10-11-1976
10-26-1978
3-12-1983
5-27-1980
5-18-1979
12-10-1981
5- 6-1982
8-21-1983
11- 4-1983

4-21-1983
9-26-1972
5-27-1977
10-20-19273
10-11-1976
10-26-1978
3-12-1983
5-27-1980
5-18-1979
12-10-1981
5- 6-1982
8B~-21-1983
11- 4-1983

: Index No, 7292
= 1 hr

Depth I P(X>x) T
{in} (in/hr) (%) {(yrs)
3.30 0.66 8.05 12,42
1.80 0.36 16.10 6.21
1.60 0.32 24,15 4.14
1,60 0.32 32,21 3.10
1.40 0.28 40,26 2.48
1.40 0.28 48,31 2.07
1,30 0.26 56,36 1,77
1.20 0.24 64,41 1.55
1,20 0.24 72,46 1.38
1.10 0.22 80,52 1,24
1.10 0.22 88.57 1.13
1.10 0.22 96,62 1,03
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Table AlZ2.a Rainstorm Ordering for 1 Hour bDuration Events
San Juan WSFO Station : Index No. 8812
Minimum Time Between Storms = 1 hr

Rank Date ) Depth 1 P(X>x} T
from at to at {in) {in/hr) (%) (yrs)
1 10-28-1969 1400 10-28-1969 1480 0.84 0.84 5.81 16,92
2 3-29-1972 1400 3-29-1972 1400 0.79 0.79 11.82 8.46
3 6—- 5-1973 500 6~ 5-1973 500 0.76 g.76 17.73 5,64
4 5=31-1970 2400 5-31-1970 2400 0.69 0.69 23.64 4,23
5 11-19-1975 2300 11-19-1975 2300 0.68 g.68 29,55 3.38
6 6-30-1968 1200 0-3U-1968 1200 0D.65 0.65 35,46 2.82
7 10- 7-1980 1200 10~ 7-1980 1200 0.65 0.65 41.37 2.42
8 B-19-1981 1700 B-19-1981 1700 0.64 0.64 47.28 2.11
9 9-15-1976 700 9-15-1976 700 0.63 0.63 53.19 1,88
10 8-18-1976 1300 B=-18-1476 1300 O.62 0.62 59,10 1,69
11 12-19-1978 500 12-19-1978 500 0.62 0.62 65,01 1.54
12 5-16-1978 1300 5=16=-1973 1300 0.59 .59 70,92 1.41
13 7- 7-1979 1500 7- 7-1979 1500 0.59 0.59 76,83 1.30
14 10- 9-1973 1100 10- 9-1973 1100 0.58 0.58 82.74 1,21
15 8-20-1979 1100 8-20-1979 1100 0.58 0.58 88.65 1,13
16 10-10-1967 1500 10-10-1967 1500 0.57 0.57 4Y4.%6 1,06
17 6=-29-1968 2200 6-29-1968 2200 0.56 .56 ( rraww 1.00
13 5-21-1981 700 5-21-1981 700 0.54 Q.54  Fhrxx 0,94
19 6-26-1967 1200 6-26-~1967 1200 0.52 0.52 Hhwwx 0.89
20 6-10-1969 1100 6=10-1969 1100 0.51 0,51  Hhrkx 0.85
21 10-26-1980 2000 10-26-1980 2000 0,49 0,49 *whkxx 0.81
22 5-23-1968 500 5-23-1968 S00 0.48 0,48 *xx*x 0,77
23 5- 4-1968 1200 5- 4-~1968 1200 0.48 0,48 *H**xxa 0.74
24 6-20-1967 1400 6-20-1967 1400 0.47 G,47 krkkk 0.70
25 11~ 3-1975 2100 1!1- 3-1975 2100 0,46 0.46 ***xx - (0 gg
26 5-20~-1969 1400 5=20-~1969 1400 0.45 .45 Xk kK 0.65
27 10-30-1969 1600 10-30-1969 1600 0,45 0,45  *khkkx 0.63
28 10-10~1968 1700 10-10-=1968 1700 0,45 0,45 rrkxw 0,60
29 11= 4=-1967 2200 11—~ 4-1967 2200 0,44 0.44 Fhrhkx 0.58
30 4= 4-1981 2400 4- 4-1981 2400 0.42 0.42 ( Hhkkxik 0,56
31 8-26-1972 200 8-26-~1972 200 0.42 0,42 **kxxk 0.55
32 10- 1-1980 1300 10- 1-1980 1300 0,42 0,42  rxkuk 0.53
33 11-13-1978 2100 11-13-1978 2100 0.41 0,41 *khxx 0.51
34 2-17-1982 800 2-17-1982 800 U,41 0,41  *kkxwx 0.50
35 6=-25-1972 1900 6-25=-1972 1900 0,40 0.40  **rax 0.48
36 4-13-1972 2100 4-13-1972 2100 0,40 0,40 *x*xx 0,47
37 §- 4-1968 600 8- 4-19Y68 600 0.39 0.39 #**kxxxn 0,46
38 11-26-~1971 2000 11-26=1971 2000 0.39 0.30 hkrxxak 0,45
39 10- 5-1972 1500 10- 5-1972 1500 0,38 0.38  *akix 0,43

40 8-10~1976 600 8-10-1976 600 0.38 U.38  *x*kx* 0.42



Table Al2.b

Rainstorm Ordering for

San Juan WSFQ Station

Minimum

2 Hour Duration Events

Time Between Storms

Index
= 1 hr

No.

I
(in/h

gglz

P{X>x)

r) (%)
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10-24-1981
5- 6-1981
9-29-1972
8-18~1967

10-22~1981

11-21~1975

11-28-1974
9~18-1979
5- 7-1970

10- 1-1969
8-25-1976

10~ 9-1980

10-25-1981
6~ 4-1975

11-22~19875
7=-17-1981
9- 8-1976

12-20-1979

10- 3-1967

12-21-1969

10~-26~-1969
5~12-1981
2-12-1982
9-25-1968

11-14-1975
9~-28-1974
7=-19~1975

10~ 6-1980
5-13-1983
4~ 2-1978
4-12-1971
9-15-1975

11- 7-1981

10-25-1967

11-26-1970
6-19-1981
3-25-1978
5-20-1967
4-18-1983
4-19-1979

10-24-1981
5- 6-1981
9-29-1972
8-18-1967

10-22~-1981

11-11-1975

11-28-1974
9-~18-1979
5= 7-1970

10- 1-1969
8-25-1976

10- 9-1980

10-25-1981
6~ 4-1975

11-22-1375
7=-17=-1981
9- B~-1976

12-20-1979

10- 3-1967

12-21-~1969

10-26-1969
5-12-1981
2-12-1982
9-25-1968

11-14-1975
9-28-1974
7-19-1975

10- 6-1980
5-13-1983
4- 2-1978
4-12-1971
9-15-1975

11- 7-1981

10-25-1967

11-26-1970
6-19-1981
3-25-1978
5-20-1967
4-18-1983
4-19-~1979

1.19

0.88

0.74
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Table AlZ.c

Rainstorm Ordering for

San Juan WSFO Station
Minimum Time Between Storms

3 Hour Duration

: Index
= 1 hr
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9~ 2-1978
9-20-1967
10-31-1981
10-30-~1970
12-10~1972
6-15~-1974
9-30-1976
5-28-1979
7- 4-1976
9« 1-1975
3-20-1972
6-25-1970
5-16-1976
3= 2-1969
7- 6-1981
5-10-1968
9-27-1980
li- 5-1975
12- 3-1972
5= 1«1981
11-10-1972
4-14-1976
5-30-1979
12-11-1972
11-17-1978
7-19-1975
9-21«1983
11-12-1973
9-22-~1978
8- 4-1975
2-15~1979
6-14-1970
7-26-1967
12- 7-1981
12-28-1982
6- 2-1972
9= 1-1971
6- 3-1979
5- 1-1976
11-24-1977

9~ 2~1978
9-20-1967
10-31-1981
10-30-1970
12-10-1972
6-15-1974
9-30-1976
5-28-1979
7- 4-1976
9- 1-1975
3-20-1972
6-25-1970
5-16-1976
3- 2-1969
7- 6-1981
5-10-1968
9-27-1980
11- 5-1975
12—~ 3+1972
5~ 1-1981
11-11-1972
4-15-1976
5-30-1979
12-11-1972
11-17-1978
7-19-1975
9-21-1983
11-13-1973
9-22-1978
8- 5-1975
2«15-1979
6-14-1970
7-26-1967
12- 7-1981
12-28-1982
6- 2-1972
9~ 1-1971
6- 3-1979
5- 1-1976
11-24-1977

0.75

0.68

0.66

Events
No. 8812
T P(X>x)

(in/hr) (%)
0,85 5.91
0,63 11,82
0.63 17,73
0.53 23,64
0,49 29,55
0,49 35.46
0,45 41.37
0.44 47.28
0.44 53,19
0.43 595,10
0.41 65,01
0.39 706.92
0.39 76.83
0,36 82.74
0,35 88,65
0,35 94,56
0.33 kA Kk
0.32 L2 & & &
0.31 A hw
0.28 * % % %k
0.28 % v % 0
0.28 [ X B X
0.26 % v dr e Rk
0.26 LR X XN
0'26 % ok e e &
0.25 % % g %k %
0.25 * % % ¥ %
0.25 L2 2 R R
0.25 9k ok
0.24 ki k*x
0-23 ke kk
0-23 LA X L X
0.22 %* % dk ik
0.22 * kK %k
0-22 kN
0.21 * ok ok kR
0.21 Axkhkk*k
0.21 %ok ik
0.21 *x%xxn
0.21 *hok kX

0.70



Table Ali.d

San Juan
Minimum Time Between Storms

Rainstorm Ordering for
WSFO Station

Date

-224-~

4 Hour Duration Events

—
HOW O~ Wb Wk

12
13
14
15
16
17
18
19
20
21
22
23

9- 5-1976
3- 9-1973
2=-28~1969
12-27-1981
5- 7-1969
9-19-1967
6-28-1973
6~ 2-1970
7-18-1969
8~16-1978
12-10-1970
9-14-1976
9-14-1968
9-23~1978
5=-25-1978
9-29-1970
9-27~1976
5=22-1980
7-17-1977
5- 4-1981
6-10-1968
8-17-1969
4-19-1973
2- 3-1982
8-11-1969
6-11-1973

9- 5-1976
3~ 9-1973
2~28-1969
12-27-1981
5~ 7-1969
9-15-1967
6-28-1973
6~ 2-1970
7-19~-1969
8-16-1978
12-10-1970
9-15~1976
9-14-1968
9-23~1978
5-25=-1978
9-29-1970
9-27-1976
5-22-1980
7=-17=1977
5~ 4-1981
6-10-1968
8-17-1969
4-19-1973
2- 3-1982
8-11-1969
6-12-1973

: Index No, 8812
= 1 hr

Depth I P(X>x) T
{in) {in/hr) (%} (yrs)
3.64 0.91 5.91 16,92
3.11 0.78 11,82 8.46
2,51 0,63 17.73 5.64
1,64 0.41 23.64 4,23
1,63 0.41 29,55 3.38
1,53 0.38 35,46 2.82
1.42 0.36 41,37 2,42
1,39 0.35 47.28 2.11
1.38 0.35 53,19 1.88
1.32 0,33 59.10 1.69
1,29 0.32 65,01 1.54
1.21 0.30 70.92 1.41
1.19 0,30 76.83 1.30
1,15 0.29 82,74 1,21
1,11 0.28 B88.65 1.13
1.09 0,27 94,56 1,06
1,01 0.25 *&hh3 1,00

0.97 0.24 **n#xx 0.88
0.95 0,24 Hxxrx 0,85
0,95 0,24 **xhx* 0.81
0.93 0.23 ( Hdkdhx 0,77
.92 0,23 **#*x* 0.74
0.88 0,22  hkkkk 0.70
0.82 0.21 *»#nax 0.68



Table Al2.e

Rainstorm Ordering for

San Juan WSFO Station
Minimum Time Between Storms

5 Hour Duration Events

Index
= 1 hr

No.

I
{in/h

8812

r) (%)

-225-
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P{X>x)
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11-17-1979
6~ 5-1982
10~ 6-1977
7= 1-1983
12- 2-1975
8-30~1974
10-26-1976
7-17-1983
11-22-1979

1400
1100
1400
1800
200
500

11=-17-1979
6~ 5-1982
10- 6-1977
7- 1-1983
12- 2-1875
8~30-1974
10-26-1976
7-17-1983
11-22-1979
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Table Al3.a Rainstorm Ordering for 1 Hour Duration Events
San Sebastian 2 WNW Station : Index No. 8881

Minimum Time Between Storms = 1 hr
Rank Date Depth I P{X>x) T
from at to at {in) {in/hr) (%7 (yrs)
6~ 5-1982 1100 6- 5-1982 1100 2.90 2.90 8,05 12,42
4-30-1978 1400 4-30-1978 1400 2.15 2.15 16,10 6,21
5-17-1976 1500 5=-17-1976 1500 2.00 2.00 24,15 4,14

6-13-1983 1300 -6-13-1983 1300 2.00 2.00 32.21 3.10
6~23-1982 900 6-23-1982 900 1,90 1.90 40.26 2,48
8~-15-1982 2100 8-15-1982 2100 1,80 1,80 48,31 2.07
5-18-1980 1400 5-18-1980 1400 1,50 1,50 56,36 1.77
10- 8-1983 1500 10- 8-1983 1500 1,50 1,50 64,41 1.55
7-16-1980 1300 7-16-1980 1300 1,30 1.30 72,46 1.38
9-18-1979 1400 9-18-~1979 1400 1.30 1.30 80,52 1.24
5-12-1979 1300 5-12-1979 1300 1.30 1,30 88.57 1.13
8-19-1982 1500 8-19-1982 1500 1.10 1,10 96.62 1.03

B b b b b et b et ot et
COYWR--TNNEWNN~OWOOE -G a W~

6- 8-1983 1600 6- 8-1983 1600 1.10 1,10  ***xx 0.96
10-19-1981 1700 10-19-1981 1700 1.10 1,10  rx%xx 0.89
6-19-1981 1400 6-19~-1981 1400 1,10 1,10  *kkxx 0.83
3-22-1976 1600 3-22-1976 1600 1.07 1,07  kxkxx 0.78
10-21-1977 1500 10-21-1977 1500 1,05 1.05  *xadx 0.73
6~18-1978 1500 6-18-1978 1500 1,02 1,02 ( *kdrx 0.69
11-16-1980 1600 11-16~1980 1600 1,00 1,00 xxx* 0.65
9-24-1972 1400 9-24-1972 1400 0.94 0,94 hx*xx 0.62

21 7- 7-1977 1600 7- 7-1977 1600 0.90 0,90 (HxExa 0.59
22 8-18-1982 1400 8-18-1982 1400 0,90 0.90 hhhax 0.56
23 3-13-1982 1600 3-13-1982 1600 0.90 0,90 (hxkikx 0,54
24 5-25-1977 1300 5-25-1977 1300 0.82 0.82 Ahddx 0.52
25 6- 5-1983 1500 6- 5-1983 1500 0.80 0.80 (kxkxx 0.50
26 9~ 8-1983 1500 9- 8-1983 1500 .80 0,80  **kwex 0.48
27 3- 4-1981 1500 3- 4-1981 1500 0.80 0.80 w*xwxx 0.46
28 9-16-1978 1400 9-16-1978 1400 G.79 Q.79 *xxxx 0.44
29 9-23-1974 1300 9-23-1%974 1300 0.75 0,75  *xkxx 0.43
30 5~ 9~1972 1500 5=~ 9-1972 1500 0.75 0,75  *xxxx 0,41
31 6-25-1978 1400 6-25-1978 1400 0.74 0,74 *x*%x 0.40
32 5-24~1974 1500 5-24-1974 1500 0.73 0,73  *hkkx 0.39
33 5~17-1973 1300 5-17-1973 1300 0.71 Q.71  kwkadx 0.38
34 10-23-1977 1600 10-23-1977 1600 0.70 0.70  xbxkx 0,37
35 5- 8-1979 1200 5- 8-1979 1200 0.70 0.70 *rrxx .35
36 9-10-1980 1500 9-10-1980 1500 0.70 0.70 *xk*xx 0.34
37 5-20-1975 1700 5~20~1975 1700 0.65 Q.65 *xxxx 0.34
38 9-25-1973 1500 9-25-1973 1500 0.65 0.65 xxkxx 0.33
39 8§-19-1982 400 8-19-1982 400 0.60 0.60 *x*x*xx 0,32

40 11- 5-1980 1500 11- 5-1980 1500 0.60 0,60 *xxxx 0.31

_—_.-..==-.-._-..._.._-..-._—_—._.—.—-.-..-=——==—-_.-—-—.-—_——...._..===....-_...._.._.__=-.4-..=____—_......__._.-.._____=—



Table Al3.b

Rank

Rainstorm Ordering for

San Sebastian 2 WNW Station

: Index No.

2 Hour Duration Events

8881

e T I I O S S ST TR e s ==E=

I
{in/h

P(X>x)
r) (%)
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Minimum Time Between Storms = 1 hr
Date Depth

from at to at {(in)
2-15-1981 1600 2=15=-1981 1700 3.70
5-30-1978 1600 5-30-1978 1700 3.56
5-23-1980 1300 5-23-1980 1400 3,00
11-23-1981 1800 11-23-1981 1900 2.50
10-18-1983 1400 10-18-1983 1500 2,40
10- 7-1979 1400 10- 7-1979 1500 2,30
B8-13-1974 1500 8-13-1974 1600 2.22
6~ 4-1982 1300 6~ 4-1982 1400 2,20
6-28-1981 1300 6=28=-1981 1400 2.20
10-27-1983 1600 10~-27~1983 1700 2,20
5-20-~1976 1600 5-20-1976 1700 2.18
T7=-17-1981 1400 7=17=-1981 1500 2,10
11- 8-1981 1500 11- 8~1981 1600 2,10
10-21-1980 1500 10-21-1980 1600 2.10
5-14-1974 1300 5~14-1974 1400 2,09
6-27-1981 1400 6-27-1981 1500 2,00
9- 1-1981 1600 9- 1-1981 1700 2.00
11- 4=-1981 1400 11~ 4-1981 1500 2.00
9=30-1980 1600 9~-30-1980 1700 2,00
10- 4-1972 1500 10- 4-1972 1600 1.95
10-12<-1979 1500 10-=12-1979 1600 1,90
b~ 9-1972 1400 6~ 9-1972 1500 1,87
9-12~1974 1400 9-12-1974 1500 1.77
10~ 1-1974 1600 10- 1-1974 1700 1,74
6~ 9-1978 1500 6- 9-1978 1600 1,72
10- 7=-1983 1400 10~ 7-1983 1500 1.70
4-17-1978 1400 4-17-1978 1500 1,68
3-10-1973 1200 3-10-1973 1300 1.65
7-17~-1975 1500 7-17-1975 1600 1.63
11-29-1971 1400 11-29-1971 1500 1.63
5-11-1976¢ 1600 5-11-1976 1700 1,62
7~22-1972 1300 7-22-1972 1400 1.62
8-17-1982 700 8-17-1982 800 1.60
8-30-1980 1500 8-30-1980 1600 1.60
9=-28=-1974 1400 9-28-1974 1500 1,55
7-13-1978 1500 7-13-1978 1600 1,51
10-22-1981 1600 10-22-1981 1700 1.50
10-29-1981 1500 10-29-1981 1600 1.50
7-22-1975 1500 7-22-1975 1600 1,50
11- 4-1979 1400 11- 4-1979 1500 1.50

1,77

1.24

0.96



Table Al3.c

Rainstorm Ordering for

3 Hour Duration Events
San Sebastian 2 WNW Station
Minimum Time Between Storms

8881

-228~
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P(X>x)
(%)
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7- 7-1979
10-16-1980
10-24-~1981

5- 3-1978

5-19-1980

6-10-1974
10- 3-1974

6-12-1980

9-12-1978
12« 5-1979

B-28-1976

6- 1-1976

5- 1-1976
12- 3-1976
10- 9-1972
11-18-1981

9-25-1978

7=-25-19271
11- 9-1976
12— 7-1974

8-13-1983
10-15~19871

8- 1-1980

6-16-1977

5-13-1983

4-20-1977

8-26-1975

5-18-1975

4-15-1982

9-30-1977

4-11-1980

9-21-1978

4- 6-1974
10-18-1977
10~ 1-1978

8-16-1981

5-26-1974
10- 5-1983

9- 1-1976

8~29-1975

7- 7-1979
10-16-1980
10-24-1981

5« 3-1978

5-19-1980

6-10-1974
10- 3-1974

6-12-1980

9-12-1978
12- 5-1979

8-28-1976

6- 1-1976

5- 1-1976
12- 3-1976
10- 9-1972
11-18-1981

9-25-1978

7=-25=-1971
1l1- 9-1976
12—~ 7-1974

8-13-1983
10-15-1971

8- 1-1980

6~16-1977

5-13-1083

4-20-1977

8-26-1975

5-18-1875

4-15-1982

9-30~1977

4-11-1980

9-21-1978

4- 6-1974
140-18-1977
10- 1-1978

8-16-1981

5~26-1974
10- 5-1983

9- 1-1976

8§~29-1975

: Index No.
= 1 hr

Depth I

(in) {in/h
3.90 1.30
3.80 1.27
3.80 1.27
3.60 1.20
3.60 1.20
3.40 1,13
3,22 1.07
3.1¢ 1,03
2.98 0,99
2,90 0,97
2,82 0,94
2.65 0.88
2.61 0.87
2,61 0.87
2,60 0.87
2.60 0.87
2.55 0.85
2.43 0,81
2.36 0.79
2.35 0,78
2.20 0,73
2.17 0.72
2.10 0.70
2.08 0.869
2,00 0,67
2,00 0,67
1,95 0.65
1,92 0.64
1,90 0.63
1,90 0.63
1,90 0.63
1.82 0.61
1,79 0.60
1.75 0.58
1,73 0,58
1,70 0.57
1,70 0.57
1.70 0,57
1.69 0.56
1.60 0,53



Table Al3.d

Rainstorm Ordering for

4 Hour Duration Events
San Sebastian 2 WNW Station
Minimum Time Between Storms

1 hr

Index No.

8881

=229~
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r)} (%)
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3-26-1981
11= 4-1977
1- 1-1981
9-18-1876
9-23-1978
10-12-1974
7- 3-1974
10-17-1977
4-25-1980
6~ 9-197¢4
6-20-1974
5-28-~1979
9- 7-1980
10-11~1971
7= 1-1977
6-11-1977
6-24-1978
4~ 9-1980
7= 4<1971
8-16~1972
5-14-1975
3-20-1972
4-28-1979
5-29-1974
9~ 9-1978
5- 6-1982
5-25-1979
2-13-1973
9- 2-1975
1-14-1972
10~ 9-1979
9-15-1972
11-19-197%5
10-31-1975
5= 1=-1981
7-13-1981
7-21-1972
4-24-1974
8-+15-1975
7- 5-1978

3-26-1981
11- 4-1977
1- 1-1981
5-18-1976
9-23-1978
10-12-1974
7« 3-1974
10-17-1977
4-25-1980
6- 9-1974
6~20-~1974
5-28-1979
9- 7-1980
10-11-1971
7-1-1977
6-11-1977
6-24-1978
4~ 91980
7= 4-1971
8-16-1972
5-14-1975
3-20-1972
4-28-1979
5-29-1974
9- 9-1978
5- 6-1982
5-25-1979
2-13-1973
9- 2-1975
1-14-1972
10- 9-1979
9-15-1972
11-19-1975
10-31-1975
5= 1-1981
7-13-1981
7-21-1972
4-24-1974
8-15-1975
7- 6-1978

0.45

0.40



Table Al3.e

—— e i i

Rainstorm Ordering for

5 Hour Duration Events
San Sebastian 2 WNW Station
Minimum Time Between Storms

888l

~230~-
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10-21-1972
1l1- 6-1975
4-20-1973
9~19-1971
4-25-~1976
11-20-1975
6-~14-1975
10~29-1977

10- 5-1976"

4-19-1978
4- 3-1981
6-25~1980
10- 4-1974
7-19-1978
8~ 8-1983
11-12~1971
9-30~1972
5=20-1977
3- 9-1975
7-22-1971
5-12-1975
6- 4-1975
5-11-1978
6-12-1972
5- 1-1983
12-10-1981

10-21-1972
ll- 6-1975
4-20~1973
9-19~1971
4-25-1976
11-20-1975
6-14-1975
10-29-1977
10- 5-1976
4-19-1978
4- 3-1981
6-25~1980
10- 4-1974
7=-19-1978
8- 8-1983
11-12-1971
9-30-1972
5-20-1977
3- 9-1975
7-22-1971
5-12-1975
6- 4-1975
5-11-1978
6-12-1972
5= 1-1983
12-11-1981

: Index No.
= 1 hr

Depth I

{in) (in/h
3.83 0.77
3.74 0.75
3.25 0.65
3.07 0,61
2,85 0.57
2,80 0.56
2,64 0.53
2.19 0.44
2,17 0.43
2.17 0.43
1.90 0,38
1.80 0.36
1.74 0.35
1.69 0.34
1,60 0.32
1.48 0.30
1.40 0,28
1,38 0.28
1.24 0.25
1,1% 0.24
1,15 0.23
1.15 0.23
1.14 0.23
1.11 0.22
1,00 0.20
1.00 .20

il B R R RS e - - 3 3 3 ¥+ 3 B 3 3 F F ¥ F X YT ]



Table Al4d.a

Rainstorm Ordering for

Yabucoa 1 NNE Station
Minimum Time Between Storms

1 Hour Duration Events
Index No.

= 1 hr

9829

-231~
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7= 5-«1981
10- 7-1980
2-11-1978
8- 1-1976
11-20-1982
9-20-1978
7-26-1982
5- 8-1975
4-18-1983
9-17-1983
3~ 3=-1975
5-30~1979
11- 8-~1979
9~ 1-1972
7- 8=~1975
5-27-1982
11-19-197%
9-15-1972
10- 7-1977
8-20-1983
6-26-1973
9- 6-1977
8- 3-1973
8-23-1979
10-14-1972
5-10-1979
5-29-1979
12- 9-1974
9-17-1976
6-27-1977
5-11-1980
5- 3-1972
11-15-1980
10- 8-1971
12-25-1981
10-30-1977
11-24-1977
8-20-1982
10-12-1971
6-27-1978

7- 5-1981
10- 7-1980
2-11-1978
8- 1-1976
11-20-1982
9-20-1978
7-26-1982
5- 8-1975
4-18-1983
9-17-1983
3- 3-1975
5-30-1979
11- 8~-1979
9~ 1-1972
7- 8-1975
5=27-1982
11-19-1975
9-15-1972
10« 7~1977
8-20-1983
6-26-1973
9~ 6~1977
8- 3-1973
B=23-1979
10-14-1972
5-10=-1979
5-29-1979
12- 9-1974
9-17-1976
6=-27-1977
5-11-1980
5- 3-1972
11-15-1980
10~ 8-1971
12-25-~1981
10-30-1977
11-24-1977
8-20-1982
10-12-1971
6-27~1978

0.90
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Table Ald.b

Rainstorm Ordering for

2 Hour Duration Events

0.54

~232~

Yabucoa 1 NNE Station Index No, 9829
Minimum Time Between Storms = 1 hr
Date Depth I P(X>x)

from at to at {in) {(in/hr) (%)

12~ 2-1983 700 12- 2-1983 800 3.30 1.65 8.05
5-29-1982 100 5-29-1982 200 2,20 1,10 16.10
10- 5-1977 2000 10~ 5-1977 2100 2.20 1,10 24,15
11-23-1979 400 11=23«1979 500 1,80 0,90 32,21
10-17-1974 1900 10-17-1974 2000 1,70 0.85 40,26
10-20-1974 2000 10-20-1974 2100 1,60 0.80 48,31
5-31~1974 800 5-31-1974 900 1,40 0.70 56,36
12-14=-1980 2300 12-14-1980 2400 1,40 0,70 64,41
9. 2-1971 2000 9- 2-1971 2140 1,40 0,70 72.46
10-14-1978 100 10~-14-~1978 200 1.40 Q.70 6B0.52
5~ 9-1982 2400 5-10-1982 100 1,30 0.65 88,57
10-12-1977 600 10-12-1977 700 1.30 0,65 96,62
9-11-1974 2400 9-12-1974 100 1,30 0,65  Hxknk
3~ 8-1981 1800 3~ 8-1981 1900 1,20 0,60 *rkdw
11~ 4-1975 2400 11- 5-1975 100 1,20 0.60 | xkkdn
7-14-1972 1300 7=14-1972 1400 1,20 0,60 Hhrikx
9-17-1974 1900 9-17-1974 2000 1,20 0.60 **rxx
10~ 1-1973 400 10~ 1-1973 500 1.10 Q.55  Axkkxx
9-15=1972 400 9-15-1972 500 1,10 Q.55  hkxkxx
11-26-1979 600 11-286-1979 700 1.10 0,55 Fkx*x
11- 3-1974 1400 11- 3-1974 1500 1,10 0,55 #*xxx
6=11-1974 300 6=~11-1974 400 1,10 0,55 Hkxin
0~.13-1981 1400 9-~13-1981 1500 1,10 0,55 h¥*ddx
6~ 5-1976 900 6— 5-197¢ 1000 1.10 Q.55  xkdkda
10-30-1872 500 10-30-1972 600 1,10 0,55 HAkki
6=-24-1973 1100 6-24-1973 1200 1,10 0,55 ( kxkkk
7-10-1973 2000 7-10-1973 21490 1,00 0,50 HAxax
5-27-1978 1600 5-27-1978 1700 1,00 0,50 Arxxa
3- 3-1875 1800 3- 3-1975 19090 1,00 0,50 **+*x*
9-29-1979 1400 9-29-1979 1500 1,00 0.50 ***xxk
9~ 2-1975 1400 9~ 2~1975 1500 1,00 0,50 #***x*xx
8§-29-1971 400 8-29-1971 500 1,00 0,50 **kHakH
4-~11-1980 200 4-11-1980 300 1.00 0,50 *xxkx
5=14-1980 1500 5~14-1980 1600 1,00 0,50 *xxxx
12-10-1972 500 12-10-1972 600 1.00 Q0,50 Rxxx%
7-26-1976 2000 7-26-1976 2100 1,00 0,50 (hxrxk
9-30-1976 2000 0.30-1976 2100 1.00 0,50 *kkxx
5- 6-1882 1300 5- 8-1982 1400 1.00 0,50 hxkxs
10-21-1972 1500 10-21-1972 1600 1.00 0.50 **x*%x
10- 6-1977 1500 10~ 6-1977 1600 1.00 0,50 *rkdk
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Table Al4d,c

Rainstorm Ordering for

Yabucoa 1 NNE Station
Minimum Time Between Storms

=233~

3 Hour Duration Events

8«22«1977
4-28-1972
12-28-~1981
11-18-1982
9- 1-1973
11-15-1982
10-16~1981
10-23-1978
5- 6-1982
4-25-1980
l1l- 7-1982
9-12-1982
11- 5-1982
12- 9-1975
7-18-1979
4-27-1974
8-21-1983
10-26-1979
7~ 4-1983
12-26-1981
6-28~1981
4-10-1972
10-16-1975
11- 7~1974
6- 4-1981
4-28-1976
2~-28-1582
1-24-1981
11- 9-1977
10~ 8-1976
10-11-1976
12- 7-1981
8-30-1979
2- 2-1976
8-30-1977
10-14-1971
9- 7-1971
10-10-1977
5-20-1975
12- 2-1981

B-22-1977
4-28-1972
12-28-1981
11-18-1982
9~ 1-1973
11-16-1682
10-16-1981
10-23-1978
5- 6-1982
4-25-1980
11- 7-1982
9-12-1982
11- 5-1982
12- 9-1975
7-18-1979
4-27~-1974
8-21-1983
10-26-1979
7- 4-1983
12-27-1981
6-28-1981
4-11~1972
10-16-1975
11- 7-1974
6~ 4-1981
4-28-1976
2-28-1982
1-25-~1981
11- 9-1977
10- 8-1976
10-11-1976
12- 7-1981
8-30-1979
2~ 2-1976
8-30-1977
10-14-1971
9- 7-1971
10~10~1977
5-20-1975
12- 2-1981

: Index No. 9829
=} hr

Depth I P(X>x) T
(in) (in/hr) (%) (yrs)
4.00 1,33 8,05 12,42
2.30 .77 16.10 6,21
2.30 0.77 24,15 4,14
2.30 0.77 32,21 3.10
2.20 0.73 40,26 2,48
2.10 0.70 48,31 2,07
2.10 0.70 56,36 1,77
1.90 0.63 64,41 1.55
1,70 0,57 72.46 1.38
l1.60 .53 80,52 1,24
1.60 0.53 88.57 1.13
1.50 0.50 96,62 1,03
1.50 Q.50 xxkx 0.9¢6
1.50 0,50 *hkxx 0,89
1,50 0.50 xxkxx 0,83
1.50 0.50 *x*xxx .78
1.50 Q.50 *xkxx 0.73
1.40 0,47 *rkk® 0,69
1.40 0.47 Hhkxax 0.65
1,40 0.47 *kx*x 0.62
1,30 0,43 *aHkx .59
1.30 0.43 *kxxx% 0.56
1.30 0.43 HAkxR 0.54
1.20 0.40 HAkax 0.52
1.20 0.40 *h*xk 0.50
1,20 0.40 Hxkxh 0.48
1,20 0.40 Hxkkx 0.46
1,10 D.37 >xxix 0.44
1,10 0.37 LR 0,43
1.10 0,37 *xkxx 0,41
1.10 0.37 hkxxk 0.40
1.10 0,37  *hkxs 0.39
1,10 0,37 *kkxa 0.38
1.10 0.37 *hkk2 0.37
1.10 0.37 ***xx% 0.35
1.00 0,33  **hnx 0.34
1.00 D.33 *hxkx 0.34
1,00 0.33 **kxx% 0.33
1.00 0.33  Hkwxs 0.32
1.00 0,33 *hxx% g, 31



Table Al4.d

Rainstorm Ordering for

Yabucca 1 NNE Station
Minimum Time Between Storms

4 Hour Duration Events
Index No.

= 1 hr

9829

~234-
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I
{in/h

P(X>x}
r) (%)
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3- 8-1973
10-14-1975
11- 8-1977
10-26-~-1978
10-24-1978

8~15-1973
11-27-1977

4-22-1973
12-26-1981

2= 4-1982
11-23-1977

6-29-1979

5-18-1979

7-13-1973

9-22-1979

9- 2-1972

6~15-1972

7-18-1982

5-17-1983

5- 8-~-1976
10-18-1981

6-15-1983

6~ 1-1979

5-15-1979

5-22-1978

4-17-1983

1-25-1980

5-30-1979

8-30-1974
12- 2-1983

5-15-1983

5-26-1978
11- 2-1975

4~ 8-1975

3= 5-1974
10- 7-1978

3~ 5-1974

8-29-1977
10-25~1978
12-12-1977

3- 8-1973
10-14-1975
11- 8-1977
10-26~1978
10-24-1978

8-15-1973
11-27-1977

4-22-1973
12-26-1981

2- 5-1982
11-23-1977

6-29-1979

5-18-1979

7-13-1973

9-22-1979

9- 2-1972

6-15-1972

7-16-1982

5-17-1983

5~ 8-1976
10-159-1981

6-15-1983

6~ 1-1979

5=15-1979

5-22-1978

4-18-1983

1-25-1980

5-30-1979

§-30-1974
12- 2-1983

5-15-1983 -

5-26-1978
11- 2-1975
4- 9-1975
3~ 6-1974
10~ 7-1979
3~ 5-1974
8-29~1977
10-25-1978
12-13-1977

1.60

1.50

0.89

0.73



Table Ald.e

Rainstorm Ordering for

Yabucoa 1 NNE Station
Minimum Time Between Storms
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5 Hour Duration Events
Index No.

=1 hr

I
{in/h

9829

P(X>x)

r) (%)
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9~ 6~-1977
7-18~-1979
4- 3-1978
10~ 6-1972
10- 7-1977
9-17-1974
9-13-1982
4~11-1980
6- 3-1979
5-28-197%
2-23-1982
8-29-1974
5-24-1983
8-10-1972
7-20-1981
10-11-1976
11- 3-1983

9~ 6-1977
7-18-1979
4- 3-1978
10- 7-1972
10- 7-1977
9-18-1974
9-13-1982
4~-11~1980
6~ 3-1979
5-28-1979
2=-23-1982
B=~29-1974
5«24-1983
8-11-1972
7-20-1981
10~11-1976
11- 3-1983



Table AlS
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Rainfall

Botijas 2-Orocovis Station

Bt b et b e b e e e
WX~ WNe WO OO-Jovu b wh -

RO
B~ O

WhNNMNNNMNN
WP 00 -] 0 W

(W
PN

[PV VS FY R VIR Y
~1 S Lk

5- 8-1977
9~ 8-14978
5-12-1980
5-16-1979
4-25-1980
4-30-1976
9-29-1978
9-29-1976
9-30-1979
8-21-1977
5~20-~1979
3-12-1983
5- 8-1977
4-27-1974
9-10=-1975
4-10-1978
11-10-1977
7-20-1982
9-29-1979
10-26-1978
10-30-1978
4-25-1980
7= 9-1978
5-10-1982
11-13-1977
9-12-1982
8~ 9-1977
4- 8-1980
6-13-1979
9-15-1980
9- 6-1981
9-29-1979
7-24-1981
9-29-1977
6-27-1973
5-27-1982
6- 8-1979
4-16-1976
3-12-1983
2-11-1979

1.30

o b b e
- & = = =
[N
o

: Index No, 0988

P (X>x) T (Years)
7.69 13.00
15,38 6,50
23.08 4,33
30.77 3.25
38.4¢6 2,60
46.15 2.17
53.85 1,86
61,54 1.63
69.23 1.44
76,92 1,30
84,62 1.18
92.31 1,08
Kxkhkk 1.00
*x Ak kN 0.93
dk koo 0.87
*h Kk 0.81
Kkkhk 0.76
LS & B 8 0.72
HK Kk 0.68
% % ¥ % oo 0.65
LE R E R ] 0.62
sk k 0,59
R XX 0.5?
* %k ki ok 0.54
* & Kk 0.52
*kkkk 0.50
*k ok ki 0.48
LE & 8 B 0-46
LE R KX ] 0-45
*hkkkwh 0.43
LE SRR 0.42
*kokodede 0,41
kk kN 0_39
ko how 0.38
* ek v 0.37
TR k¥ 0.36
% % e Xk 0.35
Tk ik 0.34
Hhkwk K 0.33
TR hkkk

Ordering for Hourly Precipitation Data

~236-



Table Al6
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Rainfall . Ordering for Hourly Precipitation Data

Cayey 1lE Station

8-15-1973
5-30-1973
8-30-1974
9-29-197S
3-12-1983
10-23-1974
9-16-1975
9-27-1976
10-23-1974
10- 7-1972
8-31-197%
10-14-1971
8~ 4-1978
8~30-1979
10~14-1971
9-29-1979
10~ 6-1977
9-16-1975
5=-23-1977
9-11-1975
4-10-1980
3- 4-1981
6-30-1981
5-27-1978
5-19-1983
5-23~1977
10-17-1974
10-11-1973
10-23-1974
9-27-1980
9-19-1974
6-28-1979
10-30-1976
8~30~1979
6-25-1979
10-28-1879
4-21-1973
8-30-1979
10~ 9-1980
8-11-1872

Index Nog., 1901

P (X>x) T (Years)

8.33 12,00
l6.67 6,00
25,00 4,00
33.33 3,00
41,67 2,40
50.00 2,00
58.33 1,71
66,67 1,50
75.00 1,33
83.33 1,20
91.67 1,09
* &k kK 1.00
hkkkk 0.92
Ak k*h 0'85
hkk kk 0.80
AAknh kX 0.?5
ok k R 0.71
xkkkxk 0.67
kR k 0.63
kR 0‘60
ok ko ok 0.57
L2 X 88 ] 0.55
o % d de 0‘52
ot o o % ok 0.50
kkoh ok 0.48
e ek k ok 0.46
*¥hhk kK 0.44
Ahkhhk 0'43
Akkkk 0.41
L2 &2 R 0‘40
ek kN 0.39
ok ok % 0.38
ik k kX 0.36
* ok ko 0.35
Ahkhhh 0.34
I E R B E 0.33
* % & ¥ ok 0.32
Ak i 0.32
*k Kk k 0.31
kkkkk

H T - - Bttt T T T pepeeee

=237~



Table Al7
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10-10-1974
9~ 8-1974
3-26-1981

10-20-1981

10-21=-1972
4-20-1973
9-23-1980
3-26-1981
9-30~1976
7~18-1974

10-13-~1972
8- 9-1977
9-28-1981
5-15-1979

11- 7-1979

11-13-1977

11-14-1975

10-15-1972

10-29-1976
9~ 7-1974

10-24-1981

12-13-1981
5-10-1982

11- 4-1977
2- 4-1980
5-29-1980

10-12-1981

10~-14-1976
5-13-1982
5-14-1982
B-24-1972

10~14-1976
9-29-1872
4-20-1973
5-29-1980
6-12-1972
10-23-~1974
4-20-1973
3-12-1983
3-12-1983

Index No.

Rainfall: Ordering for Hourly Precipitation Data
Corozal Substation :

2934
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Tahle AlB
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‘Rainfall. Ordering for Hourly Precipitation Data
Dos Bocas Station

—
CWOW -3 L W R

—
—

(SRR
v B LD N

BN MR N R NN =
~J R LR WO ] O

w MR
- O WD

LWL W
B W D=

W W
~J

3-28~1981
10-26~1976
11-22-1974
6-24-1981
10-14-1971
11-18-1981
10~ 5-1982
3-17-1977
5-25-1978
€-15-1979
2-11-1974
8- 8-~]198B2
4-11-1980
9-23-1978
4-26-1974
12-13-1981
8-16-1981
l- 9-1981
3-10-1973
3-14-1979
10- 1-1972
5« 6-1975
6- 8-1978
5~15-1979
5-16-1980
7-27-1980
5-13-1983
5-12-1980
10- 4-1982
7-10-1973
11~ 9-1982
5«15-1972
11-18-1981
11-13-1977
5-12~-1979
l1- 5-1981
11-15~1977
5-10~1976
9-29-14973
11-18~1975

2.00

1,80

: Index No. 3431
P (X>x) T (Years)

8.33 12,00
l16.67 6.00
25.00 4,00
33,33 3.00
41.67 2.40
50.00 2.00
58,33 1,71
66.67 1.50
75,00 1,33
83.33 1,20
91.67 1.09
* %k k 1.00
#*kdkkk 0.92
%k k &k 0.86
LR R R B 0.80
L4 & & K 1 g.75%
LEE R B 0.71
L E R R B 0.67
*kkohk 0.63
kW ok ok h 0.60
* % %k % ok 0.57
*kkkx 0.55
*hkKkh 0.52
g dr % 0.50
*hkkh 0.48
o % &k 0.46
LR EEE S 0.44
LS R R 0.43
*h ok kk 0.41
LE R B X 4 0_40
J ok ok ke ok 0.39
LE R X X ] 0.38
*hkkk 0.36
ok RkEkK 0.35
LEE.E X ] 0.34
*hk kX 0.33
%%k gk Xk 0.32
koK ok ok 0.32
* %k k ok 0.31
LEE X X

-239=-



Table AlL9

Rainfall
Fajardo Station

i ————— T A e T A A & A e i — ——

4-21-1979
10-24-1974
1-21-1977
11-19-1982
8-15-1973
4-23-1973
9- 4-1979
1-21-1977
4-21-1983
10~ 7-1977
3- 4-1981
5-13-1982
9- 6-1977
6-15-1972
3- 3-1975
10-31-1981
5~10~1882
5-18-1983
12-12-1981
4-21-1983
10-24-1974
6-17-1983
6-23-1981
6- 1-1982
12-12-1981
4-21-10883
4-19-1979
7-13-1977
6-24-1979
4-11-1972
5-13-1983
9~ 6-1977
9-16~1975
12-12-1981
8-30-1974
11-11~1974
9-16-1975
12-10-1975
3~ 8-1983
4-25~1976

1,70

Ordering for Hourly Precipitation Data

Index No. 3657

P {X>x) T (Years)

8,33 12.00
le.67 6.00
25.00 4,00
33.33 3.00
41.67 2,40
50.00 2.00
58,33 1,71
66.67 1.50
75,00 1.33
83,313 1,20
9l1.67 1,09
ot W e e ok 1.00
¥ % % v ok 0'92
[ X B X ] 0.86
AW Rk 0.80
ok ok kR 0.75
ek d ok ok 0.‘?1
"ok kA Rk 0.67
ko k & 0.63
L& & & K 0‘60
Ak Nk 0.5"}
L R R E 0.55
% % % J % 0.52
% % % 9 & 0.50
L LR R R ] 0-48
kxkk* 0.46
ki 0.44
A X B X 0.43
wrdke ko % 0.41
* KK 0.40
A kR 0‘39
LR R & & 0'38
kA A kK 0.36
* ok k 0.35
* koW ok R 0.34
ok ik 0.33
* % %k 9 0.32
& %k k& 0.32
* Ik ok h 0_31
ok Rk oK 0‘30

e e e A -
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Table AZ0D
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Ralinfahl- Ordering for Hourly Precipitation Data

Maricao 2 SSW Station

9-16~1975
8~13~1980
9~ 0-1975
4-10-~1980
4~-20-1983
5-12-1983
10-30-1978
11-17-1979
5=-23-14978
9-10-1983
6-21~-1981
11-23-1975
10-17-1972
10-18-1972
8-20-1979
11-17~-1982
8-17-1977
10-10-1975
5-18-1983
9~14-1975
8-23-1982
10-13-1972
§-12-1974
10-18-1982
11-17~1982
10~ 3~1981
9-25-1976
8-18-1979
10-10-1975
8- 8-1982
11- 3-1977
10-21-1974
9- 1-1971
9-12-1982
5-16~-1980
5-27-1980
4-22-1972
11-13-1977
7-12-1972
10-17-1981

Index No. 5908

P (X>x) T (Years)

8.33 12.00
16.67 6,00
25.00 4.00
33.33 3.00
41.67 2.40
50.00 2.00
58.33 1.71
66.67 1.50
75.00 1,33
83,33 1,20
9l1.67 1.09
* %k kA k 1.00
ek ok kX 0.92
¥ ook e W 0.86
LA & & B 1 0.80
* Ak kk 0'?5
KhAKAhk 0.71
ok k kW 0.67
*hh kX 0-63
LR E R R 0.60
LR S KR | 0.57
ok &k 0.55
o kv & o 0.52
LA B & 5 0.50
LA R X & 0.48
b d kR 0.46
LER N N 0.44
e e de e 0.43
% Y % % 0.41
hhkkkk 0.40
* KAk 0,39
LEE R 0.38
XkNh ik 0'36
*hkhk 0'35
* ¥k kk 0.34
ok kdk 0.33
vr % v K e 0.32
* k% k% 0.32
L EE R X 0.31
* kA kk
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Table A2l

Rainfall. Ordering for Hourly Precipitation Data

Ponce 4E Station : Index No., 7292
Rank Date Time Ppt P (X>x} T (Years)
1 7-18-1979 1900 2.40 8.33 12.00
2 4-21-1983 400 1,80 16,67 6.00
3 5-10-1982 1400 1,70 25,00 4.00
4 9-12-1982 2300 1,70 33,33 3.00
5 10-29-19%6 2000 1.70 41,67 2.40
6 10-30-1976 16040 1.60 50.00 2.00
7 10-30-1978 1700 1,60 58,33 1,71
8 9-16-1975 1100 1.60 66,67 1.50
9 10-11-1973 1500 1.50 75,00 1.33
10 10-26-1978 1500 1.50 83,33 1.20
11 B-31-1979 700 1.50 91,67 1.09
12 10-11-1973 1400 1,40 **kx%k 1,00
13 9-16-1975 1400 1,30 **kwka 0.92
14 9-29~1979 1300 1,30 *kwkx 0.886
15 11-26~1981 1500 1.30 *xxax 0,80
16 9-11-1975 1600 1,20  *hxkx 0.75
17 8-28-1980 1600 1,20 *kkxk 0,71
18 11- 7-~1977 1500 1,20 *%*xxk 0.67
19 10-21-1983 1600 1,20 #*hkxx 0.63
20 11-10-1983 2000 1.20  *x*x&kx 0.60
21 4=-28-1972 1500 1.10 **#akx 0.57
22 9-26-~1972 1100 1,10 ***kx 0.55
23 10-15-1976 1700 1,10 **kkxk 0.52
24 10-10-1973 1200 F.10  wAukx 0.50
25 8-17-1983 1600 1,10  *xkxk 0,48
26 9-19-1981 1500 1.10 ***kw 0.46
27 10-17~1981 1600 1,10  **x*x 0.44
28 7-21-1975 1500 1.00 *xxx 0.43
29 12-13-1981 800 1,00 Adkik 0.41
30 16~ 56-1973 1800 1,00  rxwkx 0,40
31 4-22+1973 1600 1,00 kexx 0.39
32 5=27=-1977 200 1,00 *%*ka%x 0.38
33 4-27-1974 1600 1.00 *xxxx 0.36
34 11—~ 7-1977 1700 1,00 *hxxx 0,35
35 10-23-1975 200 1,00 *khxk 0,34
36 9-16-1975 1000 0,90 *Hkwn 0,33
37 3-21-1972 1700 0,90 (A xA 0.32
38 10-23-1978 700 0.90 H*xt*xn 0.32
39 11- 2-19%74 1700 0,90 *Hxxk 0,31
40 10=-30-1976 1700 0,90 H**xx 0D.30

e L e s eyt 1 3 1
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Table A22

Radntald; Ordering for Hourly Precipitation Data

San Juan WSFO Station

A B A i i ke e . e e A i e ol i ke iy ey e ey ———— v ——
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WO
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4-20-1983
3- 9-1973
9-29-1979
8- 5-1976
1-26-1969
11-25-1979
>- 6-1981
10-24-1981
10-31-1981
9-29-1972
11-25-1979
9- 2-1978
11-25-1979
4-15-1976
11-11~1975
10-30-1970
12-10-~1972
4-11-1978
10-30~1976
4-23~-1973
3- 4-1981
5- 7-1970
10- 9-1980
8-25-1976
5~14-1979
10- 1-1969
11-28-1974
9-18«1979
10-22<1981
9-30-1976
6- 2-1970
12-12-1981
5~ 7-1969
8-29-1974
6- 4-1975
10- 6-1977
8-15-19%73
1-13-1970
11-22-1975
1-20-1977

Index No, 8812
Ppt P (X>x) T (Years)
2.51 5.88 17.00
2.20 11.76 8.50
2.16 17.65 5.67
2.07 23,53 4,25
2.03 29,41 3.40
1.90 35,29 2.83
1.76 41,18 2.43
1.62 47,06 2.13
1.59 52,94 1.89
1,59 58,82 1.70
1,57 64,71 1.55
1.56 70.59 1,42
1.54 76.47 1.31
1.54 82,35 1.21
1.53 88,24 1,13
1.51 94,12 1,06
1,42 ke 1,00
1,41 ****x 0,94
1.36  *dkkx 0.89
1,33 *hrkx 0.85
1,32 *kkdn 0.81
1,29 *kkkx .77
1,27  H&kxtk 0.74
1.27 w*kxxk 0.7
1,24 HxAax 0.68
1,23  Hkdkn 0.65
1,23 wh#axx 0.63
1.22 **kxx 0.61
1.21 **kx= 0.59
1,21  *hxkk 0.57
1,20 &k« 0.55
1,17  *%xxx% 0.53
1,17  *kdxx 0.52
1,16  xakxk 0.50
1,15 ( *kkkw 0.49
1,15  *xskx 0.47
1,15  *xkks 0.46
1,10 **drn 0.45
1,10  R#dkxw 0.44

e i ]
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Table AZ23

Radnfally Ordering for Hourly Precipitation Data
San Sebastian 2 WNW Station

A Al s w TEE N A A R R R A R M R S AME A A i o v o T . R TEN M M AN S S A A A ik A A e

PO b b e e e
CWO~D NGB WK O WOE -0 U Wb

MNMNRNMNDNDN N
AC OO~ O R N

WL e W
WK =D

L W
[P

10-24-1981
10-16-1980
6- 5-1982
11- 6-1975%
5-23-1980
5- 3-1978
3-26-1981
g-28-1976
5~ 1-1976
2-15-1981
6~-13-1972
10- 9-1972
9-25-1978
10-21-1972
8- 7-1978
7= 7-197%
10-18-1983
10- 3-1974
4-30-1978
9-19-1971
6-28-1981
6=-13-1983
5-17-1976
6- 1-1976
9~12-1978
11- 4-1977
12- 3-1976
6-«16«1977
8- 1-1980
6-23-1982
6~12-19890
l11- 8§-1981
10-15-1971
9-18-1976
6~10-1974
10-17-1977
5-20-1976
9- 1-~1981
4-19-1978
8-15-1982

Index No, 8881

P (X>x) T (Years)

8.33 12.00
16.67 6.00
25,00 4,00
33.33 3.00
41.67 2.40
50.00 2,00
58.33 1.71
66.67 1.50
75,00 1.33
83,33 1.20
91.67 1.09
%o e K 1.00
*kkk*k 0.92
wde %ok ok 0‘86
L E RS 0.80
AAkkk* 0.75
h ko kn 0.71
*kkk Kk 0.67
kR ok ok 0'63
*dkdrkh 0.60
* ok ok kK 0.57
* ok ok k 0.55
L2 B B B 0.52
W g e ok 0.50
ok ok ok 0.48
L EE 8 0.46
* Rk kK 0.44
AR R 0.43
LA & B B4 0.41
o e ko X 0'40
AERKKN 0'39
ik k 0‘38
Kk KRR 0.36
Tk kR 0‘35
o 9 & oW 0.34
*RK AR 0.33
ki ik 0.32
L XX xR 0‘32
L E R E ] 0'31
KkK AN
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Table AZ4

Al B e ey TE TER T W M o N A A A S A S e YEb v vl i ek TRE e W Ve

s ST EAE A E R A T T T e R E e E T E T e e R e LT I I T T L L R R EEE R TR S =S

10~11-1973
11-12-1974
8§-22-1977
9- 4-1973
9-16-1975
10- 7-1877
4- 3-1978
5«29-1982
9~15~1975
9-18-1974
12-28-1981
12-28-1981
8-23-1971
12~ 2-1983
9- 6-1977
11-25-1979
12- 2-1983
16- 7-1972
3~ 8-1973
9- 1-1973
8-22-1977
10-26-1978
7-18-1979
9-22-1979
4-28-1972
7-18-1979
9~ 4-1973
8-31-1979
10- 5-1977
10-14-1975
12-14-1980
11-27-1977
10-17-1974
10-23-1978
11-18-1982
10-24-1978
9-16-1975
10-16-1981
8-30-1979
5=-31-1974

1.90

1.70

Rainfel#n Ordering for Hourly Precipitation Data
Yabucoa 1 NNE Station :

Index No. 9829
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APPENDIX B

Inverse Distance Technique for Geographical Interpolation
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APPENDIX B

The increase distance technique for geographical interpolation has
been discussed in the literature (Pagdn-Trinidad, 1982). It states that
if certain property P which is measured at various points i, interpolation
of the property at points j witﬁin the known points can be achived by taking
a weighed mean of';he property at the surrounding stations. The weight to
each point is given inversely pr0portionél to the distance between points

i and j. Mathematicalily it can be expressed as follows:

L(Pi/_x,)
Py = lLi B.1
E—)
Li
whetre
Pj = property (e.g., precipitation) at point j
Pj = property (e.g., precipitation) at point 1
Li = distance between points i and j
X = exponent

Storm rainfall distribution can be interpolated in space by repeating the
spatial interpolation for various points in the non-~dimensional curve. Ly

can be determined by applying the inverse geodesic problem (Hosmer, 1946}

Bonford, 1952; Ewing and Mitchell, 1970).
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APPENDIX C

Examples of Various Computer Data Files Availables Upon Request



Appendix C

Various computer files containing reduced rainfall data from the

stations analyzed are available from the study. They are not included in

the report because of their extension. However, considering that most of

the practicing engineers and some government agencies do not have computer

facilities capable of reproducing the work, they will be kept temporarily

and they can be furnished to the reader upon request at the cost of dupli-

cation, shipping and handling. Samples of computer outputs which are

considered of importance for practicing engineers are:

1.

Table Cl: Listing of Rainstorm Data. [t includes beginning
and ending time of storm (hour and date), duration in hours,
total storm rainfall in inches, and mean rainfall Intensity 1in
in/hr for storms with mean storm rainfall intensity greater

or equal to 0,20 in/hr. There is one file per statioun with
storms organized in chronoleogical order for both rainstrom
selection criteria: I1-hr and 6-hr minimum time between storms.

Table C2:  Storm Hyetographs Stratified by Station and Stornm

Duration. It includes beginning and ending (ime and data of
significant storms, duration in hours, total! rainfall in inches
and mean storm Intensity in in/hr. Hourly rainfall in inches
and percentage of total storm rainfall. It algo includes the
cummulative percentage of storm depth. The file contains all
the significant storms at each station classified by durations.
The mean non-dimensional distribution for each storm duration is
presented at the end of the table. The standard deviation of
the values at each selected percentage is presented,

Table C3: Statisties of Noanimenpional_Storm Rainfall

Distributipns. It presents basic statistics lor storm rainfall

digstributions stratified by station storm duration, and storm

~249-



~250-

class withing the given duration. Basic statistics include mean,
standard deviation, shewness, kurtosis, coefficicut of shewness,
and ccefficient of kurtosis for each point estimated in the
distribution (e.g., 10%, 20%, etc). The mean non-dimensional
storm rainfall distributions are alsc shown,

Other computer outputs which are available but not shown in the

Appendix are:

1. Frequencies of Storm Rﬁinféll Strarified by Storm Duration and
Mean Storm Rainfall Intensitics: A summary of this file is
snowﬁlin:Tdblds Aé_and Table A3, The file shows various basic

'“st;tistics which are not shown in the tables. The computer
output is stratifies rainfall intensities at 0.10 in/hr intervals,
ihstead 5f'de££ning variable cl;ss lulervals.

2. A computer program was written in BASIC for Lhe Interpolation
techniqué described in Appendix C, Copies of the computer

program will be available to users.



MIN,
MIN,

FROM
3-15-19%67
4-10~1967
5-20-1967
6~-20-1967
6-23-1967
6-25-1%67
6-25-1967
6-26-1967
7-26-1967
8-18-1967
9-19-1967
9-20-1967

10- 3-1967
10-10-1967
10-18-1967
10-19-1967
10-23-1967
10-25-1967
11- 4-1967
11- 4-1967
2-25-1968
5- 4-1968
5-10-1968
5-23-1968
5-24-1968
6- 4-1968
6-10-1968
6-29~1968
6-30-1968
7~ 7-1968
7-13-1968
B- 2-1968
8- 4-1968
8-19-1968
8-30-1968
9- 5-19¢68
9-13-1968
9-14-1968
9-15-1968
9-24-1968
9-24-1968
9-25-1968
10-10-1968
11- 4-1968
11-14-1968
11-15-1968
11-18-1968
11-26-1968
11-27-1968
12-27-1968

INDEX NO 8812

S5AN JUAN WSFO STATION
TIME BETWEEN STORMS 1:00 HOUR
RAINFALL INTENSITY 0.20 IN/HR

AT
1000
2400

600
1400
2400
1200
1900
1200

300

300
1100
1200
1800
1500

100
2200

600
1200

800
2200
2300
1200

500

500
2100
1400
1100
2200
1200
1800
2200
1100

600
2000
1500
1100
2400
1300
1300

200
2300
1800
1700
19060
2200

500
2200

700
1600
2300

TO
3-15-1967
4-10-1967
5-20-1967
6—20-1967
6-23-1967
6-25-1967
6-25-1967
6-26-1967
7-26-1967
8~18-1967
9-19-19467
9-20-1967

10- 3-1967
10-10-1967
10-18-1967
10-19-1967
10-23-1967
10-25-1967
11- 4-1967
11- 4-1967
2-25-1968
5- 4-19¢68
5-10-1968
5-23-1968
5-24-1968
6- 4-1968
6-10-1968
6-29-1968
6-30-1968
7- 7-1968
7~-13-1968
8- 2-1968
8- 4-1968
8-19-1968
8-30-1968
9- 5-19¢68
9-13-1968
9-14-1968
9-15-1968
9-24-1968
9-24-1968
9-25-1968
10-10-1968
1l1- 4-1968
11-14-1968
11-15-1968
11-18-1968
11-26-1968
11-27-1968
12-27-1968

AT
1000
2400

700
1400
2400
1300
1900
1200

500

400
1400
1400
1900
1500

100
2200

600
1300

800
2200
2400
1200

700

500
2100
1400
140¢
2200
1200
1800
2300
1200

600
2100
1600
1100
2400
1600
1400

200
2300
1900
1700
2400
2300
1100
2200

700
2100
2400

DUR.
1.00
1,00
2.00
1.00
1.00
2.00
1.00
1.00
3.00
2.00
4,00
3.00
2.00
1.00
1.00
1.00
1,00
2,00
1.00
1.00
2,00
1.00
3.00
1.00
1.00
1.00
4,00
1.00
1.00
1.00
2,00
2,00
1.00
2.00
2.00
1,00
1,00
4,00
2.00
1,00
1.00
2,00
1,00
2,00
2,00
7.00
1.00
1,00
6.00
2.00

RAIN
0.36
0,24
¢.75
0.47
.31
0.66
0.36
0.52
0.67
1.77
1.53
1,90
1,00
0.57
0.21
0.26
6.21
0.79
.29
0.44
0.48
0.48
1,04
0.48
0,22
0.20
0.95
0.56
0.65
0,22
0.55
0.63
0.39
0.66
0.60
0.31
0.26
1.19
0.69
0.26
0.33
0.89
0.45
0.53
0.43
1.55
0,22
0.27
2,55
0.50

INT

0.36
0.24
0.38
0.47
0.31
0.33
0.3¢6
0.52
0,22
0.88
0.38
0.63
0.50
0.57
0.21
0.26
0.21
0.39
0.29
0.44
0.24
0.48
0.35
0.48
0.22
0,20
0.24
0.56
0.65
0.22
0.27
0.32
0.39
0.33
G6.30
.31
0.26
0.30
0.34
0.26
Q.33
0.45
.45
G.27
0.21
0.22
0.22
0.27
0.43
0.25
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Table C1

MIN.
MIN,

FROM
3-15~1967
4-10-1%67
5-20-1967
6-20-1967
6-23-19a67
6-25-1967
6-25-1967
6-26-1967
7-26-1967
8-18-1967
9-19-1967
9-20-1947

10— 3-1%67
10-10-19&7
10-18-1967
10-1%-1967
10-23-1967
10-25-1%67
11- 4-1967
11- 4-1%67
2-25-1968
5- §-1968
5-10-1968
5-23-1968
5-24-1968
6- 4-1968
6-10-1968
6-29-1968
6-30-1968
7- 7-1968
7-13-1968
8- 2-1968
8- 4-1968
8-19-1968
g-30-19%68
9- 5-196E
9=-13-1%038
9-14-19683
3-15-1%08
9-24-189638
9-24-]1%68
9-25-1968
10-10-1%648
11- 4-1968
I1-14-1968
11-15-1%63
11-18-1968
I1-26-1968
11-27-1968
12-27-19638

SAN

INDEX NO B812
JUAN WSFO STATION

Listing of Rainstorm Data

TIME BETWEEN STORMS 1:00 HOUR
RAINFALL INTENSITY 0,20 IN/HR

AT
1000
2400

600
1400
2400
1200
1900
1200

3090

100
1100
1200
1800
1500

100
2200

600
1200

800
2200
2300
1200

300

500
2100
1400
1100
2200
1200
18po
2200
1100

600
2000
1500
1100
2400
1300
1300

200
2300
1800
1700
1900
2200

500
2200

700
1800
2300

TO
3-15-1967
4-10-1967
5-20-1967
6-20-1967
6-22-1967
6-25-1967
6-25-1967
6-26-1967
T-26-1967
8-18-1967
9-19-1967
9-20-1967

10~ 3-19867
10-10-1967
10-18-19867
10-19-1%967
10-23-1967
10-25~-1967
11- 4-1967
11- 4-1967
2-25-1968
5- 4-1968
5-10-1968
5-23-1968
5-24-1968
6- 4-1968
6-10-1968
6-29-1968
6-30-1968
7- 7-196E
7-13-1968
8- 2-19&8
8- 4-19%68
8-19-1968
§-30-1%68
9~ 5-~19648
9-13-1968
9-14-1968
9-15~1968
9-24-1968
9-24-1968
9-25-1968
10-10-1968
11- 4-1968
11-14-19&8
11-15-1968
11-18-1968
11-26-1968
11-27-1968
12-27-1968

AT
1000
2400

700
1400
2400
1300
1900
1200

500

400
1400
1400
1900
1500

100
2200

600
1300

800
2200
2400
1200

700

500
2100
1400
1400
2200
1200
1800
2300
1200

600
2100
1600
1100
2400
1600
1400

200
2300
1900
1700
2000
2300
1100
2200

700
2100
2400

DUR.
1,00
1.00
2.00
1,00
1.00
2.00
1,00
1.00
3.00
2.00
4,00
3,00
2.00
1.00
1.00
1.00
1.00
2.00
1.00
1.00
2.00
1.00
3.900
1.00
1,00
1.00
4.00
1,00
1.06
1.00
2.00
2.00
1,00
2.00
2,00
1.00
1.00
4.00
2,00
1.040
1,00
2,00
1,90
2,00
2.00
7.00
1.00
1.00
&,00
2.00

RAIN
0.36
0,24
0.75
0.47
G.31
0.66
0,36
0.352
0.67
1.77
1.53
1,90
1,00
0,57
.21
0.26
9,21
0.79
0.29
0,44
0,44
0.48
1.04
0.4
0,22
.20
0.95
.56
0.65
0.22
0.55
0.63
0,39
0.66
0,60
0.31
V.28
1.19
0.69
0.26
u.33
0.89
0.45
0.53
0,43
1.55
0.22
0,27
2,55
0,50

INT

0.3¢
0.24
0,38
0.47
0.131
0.33
0.36
0.52
0.22
0.88
a.38
0.63
0,50
0.57
0,21

0,21
0,39
0.29
0.44
0,24
0,4%
0,35
0.48
0.22
0.20
0.24
0.56
0.65
0.22
0.27
0.32
0.39
0.33
0,30
0.31
0,26
0.30
0.34
0.26
0,33
0.45
0.45
0.27
0.21
0.22
0.22
0.27
0.43
0.25
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INDEX NO 8812

SAN JUAN WSFO STATION
MIN. TIME BETWEEN STORMS 1:00 HOUR

MIN. RAINFALL INTENSITY

STORM DURATION= 6.00 HOURS

FROM
11-27-1968
HOUR

1

U W

FROM
8-16-1969
HOUR
1

OhLn e Lo B2

FROM
10-12~1971
HOUR

h o W -

AT
1600
PPT
0.33
.53
0.50
.13
0.30
0.76

AT
600
PPT
0.03
0.01
0.84
0.08
0.09
0.28

AT
1200
PPT
0.58
0.01
d.39
0.23
0.08
d.02

TO
11-27-1968
ACCUM.
0.33
0.86
1.36
1.49
1.79
2.55

TO
8-16-1969

ACCUM.
0.03
0.04
(.88
0.96
1.05
1.33

TO
10-12-1971
ACCUM,
0.58
0.59
0.98
1.21
1,29
1,31

AT
2100
3
12,94
20,78
19.61
5.10
11.76
29,80

AT
1100
%
2,26
0.75
63.16
6.02
6.77
21,05

AT
1740
%
44,27
0.76
29,77
17.56
6.11
1.53

AVERAGE NON-DIMENTIONAI CURVE FOR

HOUR

O U DO

MEAN
19.47
40.73
65.81
83.19
93.24
100.00

5.DEV,
20,57
29,27
24,48
13,65
10.84
0.00

O.

20 IN/HR

DUR RAIN

6,00 2,55

2 (ACCUM)
12,94
33.73
53.33
58.43
70.20
100.00

DUR RAIN

6.00 1,33

% (ACCUM)
2,26
3.01
66.17
72.18
78.95
100,00

DUR RAIN

6.00 1.31

% (ACCUM)
44,27
45,04
74.81
82.37
98.47
130.400
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INT.
0.43

INT.
0,22

INT,
0.22

6.00 HOURS OF RAINFALL



Table €2 Storm Hyctographs Stratified by Station

and Storm Duration

INDEX NO 8812
SAN JUAN WSFO STATION

MIN. TIME BETWEEN STORMZ2 1:00 HOUR

MIN. RAINFALL INTFRNSL1YTY 4.

STORM DURATION= 6.00 HOURS

FROM AT T AT
11-27-1968 1600 11-27-1968 2100
HOUR bpr ACCUM., %

1 0.33 0.33 12.94

2 0.53 0.8 20,78

3 0,50 1,36 19.61

4 0.13 1.49 5.10

5 0,30 1.79 11,76

3 0.76 2.55 29.00
FROM AT o AT
8-16-1969 600 B-16-1969 1livU
HOMR PPT ACCUM, %

1 0,03 0.03 2.26

2 0.01 0.04 0.75

3 0.84 0,88 hl,1s

4 0,08 0,46 6,02

5 0.0% 1,05 6.77

£ 0,38 1.33 21.05
FROM AT T AT
10-12-~12971 1200 10-12-19?1 L7040
HOUR FPT ACCUM. %

1 0.58 0.58 44.27

2 0.0l 0.59 0.76

3 0.39 0.98 29,77

4 0.23 1.21 17.5%6

5 0.08 1,29 6,11

6 0,02 1,31 1.53

AVERAGE NOW-DIMERTTONAL CURVE FOR

HOUIR MEAN 5.DEV.
1 19,47 20.57
2 4U.73 29,27
3 65.81 24.18
4 83.19 13.85
5 93,24 10,84
6 100,00 3.00

20 IN/HR

DUR RAIN

6,00 2,55
8 {ACCHM )
12,94
33,73
53.33
58.43
70,20
100,00

DUOR RAIN

6.00 1.33

${ACCIM)
2,26
3,01
&6, 17
72.18
78.9%
100.00

DUR RAIN

6.00 1.31
R (ACCIM)
44,27
41%.04
74,81
92,37
98.47
100,00

6,00 HOURS

INT.
0.22

INT.
0.22

OF RAINFALL
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INDEX NO 8812
SAN JUAN WSFO STATION

TIME BETWEEN STORMS 1:00 HOUR
RAINFALL INTENSITY 0.20IN/HR

SKEWNESS KURTOSIS
00,08 48974.42
56.10 657871.78
07.55 1058763.53
43,65 981620,03
69,78 1300361,73
97.70 359969.87
97.37 337905.97
49.69 200051.14
79.62 13183.81

0.00 .00

SKEW,
0.98
0,92
0.56

-0.10

-0.55

-0.62

-1,88

-2,59

-2.51
0.00

AVERAGE CUMMULATIVE NON-DIMENSIONAL CURVES

MIN.
MIN.
AVERAGE
FROM 4 TO 6 HOURS
¥ AC. MEAN ST. DEV,
10, 12,22 11.53 15
20, 24,50 22.21 100
30, 38.58 26.18 100
40, 52.15 27.11 -19
50, 65.04 28,55 -128
60. 76.48 20.14 -50
70, 86,05 14.48 =56
80, 92.62 11,89 -43
90. 96.38 6.13 -5
100. 100.00 0,00
EVERY 25%
25,00 31.95
50.00 65,04
75,00 90,53
100,00 100,00
NUMBER OF STORMS

10.
20,
30.
10,
50,
60,
70.
80,
90.
100.

AVERAGE CUMMULATIVE NON-DIMENSIONAL CURVES
PER CLASS INTERVAL PER QUARTILE

FROM

4 TO 6 HOURS

FIRST QUARTILE
% AC. MEAN

27,27
53.69
70.91
79.55
86.03
90,27
94,54
97.41
98.79
100.00

NUMBER OF FIRST QUARTILE

ST. DEV,
8.45 -4
15,15 =17
16.08 -32
13.59 -40
11.47 =27
7.91 -9
4,68 =2
2.64 -
1,33

0.00

SKEWNESS KURTOSIS
19.43 16056.75
73.88 135033.,95
87.19 232695.59
31.48 184726.09
15.76 127409, 36
72.83 32655.41
22.49 4274.,16
38.79 386.14
-5,32 26.63

0.00 0.00

STORMS =

SKEW.
~0.70
-0.51
-0,79
-1.61
~-1,80
-1.97
~2.17
-2.10
-2.25

.00
13

AVERAGE CUMMULATIVE NON-DIMENTIONAL CURVES
EVERY 25% FOR FIRST QUARTILE

25,00
50.00
75.00
100.00

66,21
86,03
96.39
100.00

COEF.

COEF.

NON-DIMENSIONAL CURVES PER CLASS INTERVAL

KURT. COEF
2,77
2.70
2,25
1,82
1.96
2.19
7.69

10.02
9.32
0.00

KURT., COEF.
3.16
2.56
3.48
5.42
7.36
B.36
8.90
7.92
B8.47
0.00
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Table €3 Statistics of Non-Dimensicmnal Rainfall

t AC
10.
20,
30,
40.
50.
60.
0.
80,
90.

100,

10,
20,
v,
40.
S0.
60.
0.
80,
90.
1049,

Distribution

INDEX NGO 8812
SAN JUAN WSFO STATION
MIN, TIME BETWEEN STORMS 1:00 BQUR
MIN. RAINFALL JNTENSITY 0.20IN/HR

AVERAGE NON-DIMENSTOMAL CURVES PER CLASS INTERVAL

FROM 4 TO 6 HOURS

. MEAN ST. DEV, SKEWNESS KORTOSIS SKFEw,
12,22 11,53 1500,09 486074,42 0,98
244,50 22,21 10056.10 657371.78 0.92
38,58 26,18 10007.55 1058763.53 0.56
52.15 27.11 -1943.65 981620,03 -0.10
65.04 28,55 -12869.78 1300361.73 -0.55
76,48 20,14 ~5097.70 359969, 87 -0.862
86,05 14,48 -586%97.37 337905,97 -1.88
92,62 11,89 -43495,69 200051.14 -24.%99
96.38 6.13 ~379,.62 13183.81 -2,51

100,00 0.00 0.00 0.00 0.00

AVERAGE CUMMULATIVE NON-DIMENSIONAL CURVES
EVERY 25%

25,00 31.95
50.00 &5,04
15.00 90,53
100,00 100,00
NUMBER OF STORMS = 44

AVERAGE CUMMULATIVE NON-DIMENSIONAL CURVES
PER CLASS INTERVAL PER QUARTILE

FROM 4 TG & HOURS

FIRST QUARTILE

Y AC, MRAN ST, DEV, SEEWNESS KUKTUSLS SKEW,
27.27 B.45 -419,.43 16056,75 -0.70
53,69 15.15 -1773.83 135033,95 -0.51
Jo.91 1le,08 ~-3287.19 232695.59 -0.79
79.55 13.59 -4021.48 184726,09 -1.61
86.03 11.47 -=-2715.7¢6 127409, 36 -1.80
90,27 7,91 -972.83 32655,41 -1.97
94.54 4,68 =222.4Y 4274.16 ~2.17
uil.4l 2.64 -38.79 386.14 ~Z.10
98.79 1.33 -5.,32 26,63 -2,25
100,00 0.00 0.00 0,00 a,0a

NUMBER OF FLERET QUARTILE ETORME = 13

AVERAGE CUMMULATIVE MNON~-DIMENTIONAL CURVES
EVERY 25% FOR FIRST QUARTILFE

25.00 66,21
50.00 86,03
75,00 U6, 39

100.00 100.00

COERF .,

CiORE

KURT .
2.7
2,70
2.25
1.82
1.96
2.19
7.69

10.02
9.32
0.00

KR,
i.1le
2,58
3.48
5.42
7.36
8,36
¥,90
7.92
8.47
0.00

COEF

-253-

COBE .



