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ABSTRACT

Probabilities of Sequences of Wet and Dry Days
 for Five Localities of Venezuela. (May 1975)
Felix Candelario Reyes, B.S.,
Universidad Central de Venezuela

Chairman of Advisory Committee: Dr. D. L. Reddell

From the early days of hydrology, we find numerous statements

about the importance of water. Thales of Miletos (624-548 B.C.)

 said, "Water is the original substance and hence the material cause

of all things." This statement by Tha]es'means that 1ife cannot
exist withdut water. Thus, the importance of water was recognized
during the early stages of human history.

Today, precipitation plays an important role in many areas of
man's 1ife.. Estimates of rainfall probability are essential forb
solving many of man's problems. Know]edge of rainfall amount and time
distribution will assist in planning many outdoor activities such
as crob planting, crop harvesting, irrigation scheduling, and time
requirements for completing construction projécts.

The objective of thfs study was to estimate the probabilities
of sequences of dry and wet days for five localities of Venezuela

based on a 20-year record (1951-1970). Assuming these probabilities

" to be the same in the future as they were during the 20-year period
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E of record, they'can be used in models to predict future_precipita-~

% fion,events; o : N _ ' : ' - ;
| A_stochastic process kann as Markov.chain modeTing was used

to evaluate thé pkobabi]ities of sequehences of dry and wét'days.~ A
‘V Markov chain model is 6ne-in which the outéome of any tkié] dépends
only oﬁ the outcome of directly precedfng fria]s.,fA'firét order
Markov chain model was applied in this study. The model was assumed

to be a good fit for probabilities df sequences of dry and wet days

and to be independent of location and c1imatic conditions. This .

study was formulated in terms of either the occurrence or non-
occurrence of precipitation. The amount of precipitation was not
considered quantitatively, except in the definitioh of a dry'ok wet

day. 'Dai1y'precipitation of less than 1, 3, or 5 mm was used as the

. basic definition of a dry day. The first order Markov chain model

was found to be a good fit for sequences of dry and wet days at
- _ stafions_in Venezuela. :‘ | | _ a |
| The resu}ts.showed the different precipitation_patterns for
each stati_o_h. They indicated the annual precipitation distribution '} '
/and clearly defined thé dry and wet seasons. The probab111ty patfernsk
_ defined the beginning of the.Wet season to be about April 15 and the
| end of.the wet'season; or beginning of‘the,dry season, to be about

- ;bDecember 10.
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CHAPTER I

INTRODUCTION

Venezuela is located in the northérn region of South America.
It is bounded by the Caribbean Sea and the Atlantic Ocean to the
north, Guyana to thé east, Brazil to the south, and Colombia to the
southwest and west. Venezuela is the sixth largest country in
South America with a popu]atidn of about 12 million. The total area
of the republic is 912,069 square km. Its maximum measurements
are 1496 kilometers from east to-west and 1271 kilometers from north
to south. Venezuela is entirely within the Torrid Zone and is con-
sidered a tropical country. Its sputhernmost extremity is less
than 10° from the equator and its northernmost point is at 12° 11' N.
The c]imate_throughout Venezuela is tropical, and altitude
influences the ¢limate moré than latitude. There are on]y'slight
seasonal changes in temperature. However, the year may be divided
into tWo seasons, the rainy and the dry (summer and winter). The
rains occur mostly from May until November, and the dry season from
December to April. The wet and dry.seasons regulate agricultural
activities, establish time requirements for compTetihg construction

projects, affect travel and transportation, determine the time:for _

athletic events, and determine vacation periods.

This report follows the style of the Transactions gf_the ASAE
(American Society of Agricultural Engineers).




Most weather forecasts are made from several hours to five days
in advance. For longer time periods, accurate predictiohs of daily
rainfall become very difficult to obtain. When the férecast period
is ffom two to five days in advance, energy and watek Qapor
exchange between the étmosphere and the surface of the earth over
an entire hemisphere must be known. With high speed computers,
mathematical models have been developed for weather prediction..
These mafhematica] models cannot provide accurate,v1ong term preéi—
pitation forecasts.. The usual prediction périod is from one to two -
weeks in advance. »

~ From the ébove consideratibns, we see a need for long period
(seasonal orvannua1) precipitation forecasts. Therefore, the pur-
| pose of this study was to use historical weather records and pro-
bability theory to make precipitation forecasts and provide some
insight into future precipitation conditions. A first ordér'Markov
chainvhodel was used to evaluate sequences of dry and wet days for
five localities in Venezuela. Historical pkecipitation kecords for
va 20-year period (1951-1970) were used to evaluate the Markov chain
models. Because many activities of man's 1ife are influenced by -
precipitation, a knowledge of the probability of sequences of dry
~and wet days can_be used in planning and developing many areas of

our daily activities.




CHAPTER II

LITERATURE REVIEW

General Considerations and Methods of Estimatfng the

Probability of Sequences of Dry and Wet Days

Severa] investigators have studied frequencies and probability
distributions for various lengths of sequences. Various methods,
procedures, and considerations have‘been used in numerous locations
with varied climatic cpnditions. Jorgensen (1949) studied thé
persistency of rain and no-rain per{ods duking the winter in San
Francisco. Using a 20-year record, he determined the frequencies
of rain and no-rain periods of various lengths. From these data,
the frequencies of a rain (no-rain) day followed by one, two, or
more consecutive days of rain (no-rain) were determined. A rainy
day was defined as one receiving a measurable amount of rain. In
this way, Jorgensen'(1949) obtained frequencies for the recurrence
of a specific kind of weather (periods of various lengths of rain or
no-rain days). He found the San Francisco weather to contain some
short sequénces of wet and dry days. He concluded that weather
persistency is a real meteoro]ogicaT phenomenon and can be used to
develop weather forecasts. He also concluded that persistency is a
- meteorological Variab]e,_and the knowledge of persistency is a tre-

mendous aid in evaluating the accuracy of a forecasting method.



N

Williams (1952) studied the sequences of wet and dry days at-

;Harpenden, Eng]and during a 10—year per1od us1ng a- 1ogar1thm1c

series. He found that sequences of wet days_d1d-not conform to a

Togarithmic series;bor more specifically, that no sécu]ar trendé -
existed in the frequency distribution. Cooke (1953) stud1ed the
duration of wet and dry spells at Moncton, New Brunsw1ck and- showed

the frequency distribution of dry spell data to fit very c]ose1y.

‘the geometric progression

= 1332 (0.7272)", - ()

“and the_frequency distributidn of wet spell data'to fit the_]qga-

' rithmic curve

y = "

where nis the number of days in the spe11 ahd y the.hdhber.ef
sequences conta1n1ng n days (50- yearvperiod) | o

Longley (1953) studied the length of dry and wet per1ods at
five Canadian cities and developed the following least square reghes—
sion equation |

*10910 y =a-bn, - e B , -.;..(3)

Where y iévthe frequency of the number of wet’or dry days during the

per1ods under studies and n is the number of days in each per10d

The.coeff1c1ents, a and b, are constants for each stat1on and depend

4391 (0.551)" , - 1 - .7;(2)'
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on the type of ser1es (wet or dry) Long]ey conc]uded’from hts

study that the probab111ty of a wet day fo110w1ng a wet day is

- constant no matter how long the wet period has pers1sted He a]so

conc]uded that the 1ength of dry and wet periods is descr1bed by -

the same probability d1str1but1on no matter what the c11mat1c cond1— ’

tion or location

In their study of daily rainfall occurrences during 27 rainy

- seasons at Tel Aviv, Gabriel and Neumann (1962). used a- simple Markov
| chain model. They found this to satisfactorily fit the Tel Aviv

~daily rainfall, and various aspects of_raihfal]-oecurrence patterns

were derived from the model and its probabilities.

7 Eichmeier and Baten (1962) investigated rainfall pkobabi]ities
dur1ng the crop season in south centra] M1ch1gan by using a 91-year
record of daily rainfall data. They found that the probab111ty of
rain tomorrow g1ven the cond1t1on that 1t is raining today, is
considerably greater than if it is not ra1n1ng today. In the deter-

mination of probabilities of rain tomorrow, g1ven»that it is raining

today or given that it is not raining today, Eichmeier and Baten

used a least squares curve to establish seasonal trends:

y'= a + bx + cx2 + dx3 v ... (4)

where y is the percentage_of days with precipitation for a particular

‘date and x is the number of days from July 1.to September 30. -




Topil (1963) studied precipitation probability at Denver.ahd

its relationship to length of period.' He used a 10¥year record,

and studied periods from one minute td one day in 1ength, The'
pkbbabilities of_bne minute precipitation periods,(more fhéh 0.0T in)
was found by compﬁting'thevtota1 duration of preéipitation, dividing
by the_tdtal time, and multiplying by 100. A poor fit was obtained
which was attribﬁted to the chance nature of summer thundershower:;'-
éctivity and ‘the short period of record_(]O years).. Caékey (1963),
Weiss (1964), Feyerherm and Bark (1964), and Cornett (1966)
investigated the same probability prob1em'and foundvihe simple

Markov chain model to fit the observed data.

" Minimum Length of Data Period

The use of statistical procedurés in hydrb]ogy and meteorology

allows maximum information to be extracted from observed weather_ v

data. Thus, the following question arises: What is the minimum

+ Tength of data period for analyzing the probability of précipitation

occurrence?

In his study of sequences of wet and dry days, Williams (1952)
used two 5-year periods and a 10-year heriod. He concluded that
sequences of wet days did not c]ose]yvfit his model. He believed
.this'to be due to the method of défining wet seqdences; He says

nothing'about the length of records used.

While studying the lengths of drytand wet periods,'Longley (1953ﬁ

established a 30-year period as an adequate length of record for

R
i
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“obtaining stab]e probability values. He also cohC]uded that-periods
off1éss‘than'30 years may give an appkoximate]y'corréct‘prbbabi]ity_
value becéuse probabi]ities’do:not'change_great1y with the Tength -

of record. Cooke (1953), Gabriel and Neumann (1962), Eichmeier. and

_Bafen-(1962)g Caskey (1963), and Cornett (1966) used records of

differeht methods, a good fit of probabilities for sequences of
dry and wet days was obtained. Topil (1963) concluded in his o
precipitatioh study at Denver that a podr probability fit was
obtained because of the short data record of 10 years.

Weiss (1964) applied a first order Markov chain model for -

| sequences of wet or dry days using records of various lengths from
- different cities. For example, he divided the 50-year data period

at Kansas City and Fort Worth into two 25-year periods and tested

- the secular variation of probabilities. Good stabi]ity was found
: in-all cases. His conclusion was that a first order Markov chain

' model may be'applied equally well to sequences of rainy days from

i a 10-year or longer precipitation period. 1In théir study of statis-
+ tical methods for'persjstent precipitation patterns, Feyerherm and

| Bark (1964) suggested a 50-year period as an adequate length of

record and used it in their study of probabilities at six stations

in the north-central region of the United States.

- 50, 27,v91, 10, and 40 years, respectively. From their analyses with
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precipitation gauge is changed. 'Non-homogeneitydoccurs when a sudden -

change in several parameters take p]ace Vaét enVironmenta] changes
such as air po]]ut1on may change prec1p1tat1on patterns and result

in non-homogeneous data.

Fit of a First Order Markov Chain:Modelu

Statistical methods to test the goodness of fit for first drderd
Markov chain models have been used by several 1nvestigators. Gabrfe]
and Neumann (1962) found that a f1rst order Markov cha1n mode1 fit -
da11y rainfall occurrences at Tel Av1v. Daily rainfall data for 27
rainy seasons were classified as_wetvif more than 0.1 mm of prec1p1-
tation occurred during the 24-hour period from 8 a.m. to 8 a.m. The
fit of the model was examined by testing whether the broportion of
wet days, given the weather characterietics:of the_preVious day, were
independent of the weather two or more days earlier. A Chi-square
test was used to test.the gqodness:of fit. No difference was found
at the 5 per cent level of significance, and the model was considered
to bevadequate._ Fina11y,.w1th the large numben of day$ ob$enVed,

Gabriel and Neumann concluded that only slight deviations from the

‘| model could have pasSed unnoticed and hence the first order’Markqv_

chain model was at least a close approximation.
_Caékey-(1963) used_a first order Markdv chain model to'evaluate'
the pkobabi]ity of precipitation occurrence during various time

1engthsa He compared theoretical probabi]itiesvderiyed from the‘




mode1 with empirﬁca] values of probabi]ify QccUrrence.during a 10-'
year period_atvDenVer. He found the fheoretiea1 va1Qe$ frbm the.
mode1‘to agfee closely with the empirical va]uee;i_.

FIWeiss (1964) compared precipitation sequences combuted:using
|a Markov model with observed sequences of precipitation. The Markov
chain model closely represented the sequences of wetvor dry days.
He-cehpared sequences of dry days for four categoriee (dry day:
<0.01, <0.1, <0.5, and <1.0 in.) at Kansas City over a 50-year
period:. The same eomparisen was made using 50 years of data from
Fort werth, Texa;. These data were ciose]y approximated by a Markov
model. Thelcohc1usion from these comparisons was that the Markov -
chain mode]'fits observed precipitation deta,vefy We11 and may_be.i
used at any location. ' |

~Feyerherm and Bark (1964) used a Chi-square test in their
study of persistent pfecipitation patterns to test the‘edeqdécy of
a Markov chain model to:describe precipitaﬁion data. The test was
conducted at sfx stations in the United States overva'40-day'period{
Two Chi-sqeare tests were conducted; one fbr sequences (Xt_é; Xi_],
Xt) in which the middle day (t-1) was dryland another 1n'wh1ch the
middle day was wet. | | |

A hybothesis of independence.Was formulated to determine if the

weatherv(dry.orvwet) on the third day Was independehf of the weather
(dry;orvwet)eon the first day. A second hypothesis was fermu]ated

to‘test whether the Markov chain model was first order. Rejection




of the hybothesis indicated that the order of the model was at least

two. Finally, a third hypothesis was formu]ated to test whether the

model was secdnd order Rejection of the hypothes1s 1nd1cated that

the order of the model was at least three. The conc]us1on from

_'these tests was that the order of Markov cha1n mode]s used in

prec1p1tat1on ana]yses is not clearly defined. The f1rst order
Markov chain model is inadeduate for many»weather stations, but it
appears to pfovide a good approximation to sequences of wet and dry
days. | | |

Cornett (1966) used a first order Markov chain model tpustudy.
sequences of daily precipitatipn at San Sa]Vadqr, E] Sa]Vador, :
during a 40-year period. - He testedﬂthevindependenee of rainfall
events with the hypothesis, P(Xt) = P(Xt/xt—1)' Simpiy ;tated, the

hypothesis says that the probability of a wet (dry)'day is indepen-

'dent of the condition (dry or wet) of the previous day. He used a

Chi-square teét for a 77-day period in the dry season and a 3Q-day

- period during_the wet season. The conclusion was that persistence
- in daily rainfall patterns is an important factor in the tropics

"(San Salvador, E1 Salvador). In their study, e stochastic model

of n-day precipitation, Todorovic and Woolhisier (1975) found that

the Markov chain-exponential mdde]‘to be_s]ight]y sUperior to the |

b b1nom1a1-exponent1a1 model.

From the 11terature review, it is poss1b1e to conclude that a

first order'Markov chain model may be used to study sequences of dry
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land wet days at any location. Good approximatiohs for- this type of

precipitatioh problem have been obtained.',Also, a first order’Markov
chain model may be applied to sequences of rainy days Where-10 or
more years of data are available. Probabi]ifieS'do not change

greatly when the length of record is greater than 10 years.: .




- CHAPTER III

THE MARKOV_CHAIN MODEL

Markov Theory

Markov (1856- 1922) introduced-the concept that'the ootcome of
;Nany trial depends only on the outcome of the 1mmed1ate1y preced1ng
tr1a1. “More specifically, the probab111ty of a phenomena at any
time depends exclusively on the knowledge of the phenomena condition

at the preceding time. This concept has been used to formulate the

classical stochastic process known as a Markov process, Markov chain,

Markov model, MarkovAchain model, or Markov probability model.

| Most hydrologic and meteorologic phenomena ake stochastic in

" nature and are governed by laws of probab111ty or chance Precipi-
tation 15 a good example of a stochast1c_process. The outcome of
this phenomenonvisvgoverned by laws of chance and the sequence of
variab]es.deSCfibing these random phenomenon are stochastic-pko--v
cesses. Mathemat1ca11y speaking, a stochastic process is def1ned

to be an indexed set of random variables, X, where the sub- index t
runs through a given set T. Frequently, T is a set of nonnegative
integers,_endﬁxt js a measurable characteristic at time t. The value
of t may be any integer from 0ton (t ;'0, 1, 2, ...5 n). The
random variab]e,'Xi, is a measurable quantity at any one of thei .

(n+1) integer values from O to n. These integers characterize the




(n+1) states of the process. A stochastic process is said to have

the Markovian property when the conditiona1'probabi1ity of a future
* phenomenon (Xt+]), given the past phenomenom (X£_]):and the present

state of the random variable (Xt)’ is independent of the past phe~
_ nomenoh and depénds only oh the present state of the prbcess (Xt)’.
The éonditional probabilities P(Xt+]/Xt) are called transition
probabi]ities and are said to be stationary, implying that they do
" not change in time. |

Another important theoretical consideration is the order of
Markov_chains. The order is determined by the number of previous
trials used in establishing the dependency of the_beriod under con-
sideration. Thus, a first order or simple Markov ;hain model states
 that the probability of a phenomena at any time debends only on the
state of the phenomena on the prevfous day. Consequént]y, the
probability in a second order Markov.chain mode]l depehds only on the
state of the phenomena during the twobprevious days. |
A first order Markov chain model applied specifically to raihfa]]? .

can now be defined. The model assumes that the probability of rain- B
fall on any day depends only on whether the previous day Was'dry'or

wet. It is therefore independent of the rainfall state on 2, 3, or |
more.preceding days. The model is based on rainfall occurrence or
non-occurrence.. The word non-occurrence has a relative meaning,

because arbitréry values of rainfall ére assigned to the term non-

_occurrence. Therefore, a dry day (non-occurrence) may be defined as




any day receiving less than 1, 3, 5, ..., n mm of precipitation.
The model is assumed to be independent of any other meteorological

phenomena and climatic conditions at the ‘location under consideration..

Procedure Used to Calculate the Markov Model

The data for this study were from stations of the Instituto
Nacional de Obras Sanitarias, Division de Hidrologia, Caracas,
Venezuela. The data were provided by the Universidad Central de
Venezuela, Facultad de Ingenieria, Departamento de Meteorologia e
Hidrologia, Central de Datos Geofisicos.

Daily precipitation from five stations in Venezuela was selected
for determining the probabilities of sequences of dry and wet days.
The selection of these stations was limited to those containing at
least 20 years of daily precipitation data. The period of record
was from 1951 to 1970. A list of the stations with their numbers
(national numbers), name, state, coordinates, and elevation is given L
in Table 3.1. A map of Venezuela showing the station locations is
givén in Figure 3.1.

The first order Markov chain model developed by Fayerherm and
Bark (1964) was used to determine probabilities of sequences of dry
and wet days in Venezuela. The procedure used in this study con-
siders a sequence of (n+1) consecutivevdays of the year. The first
déy in the year is considered the (t)th day and the last day in the |

year is considered the (t+n)th day. Therefore, t may take on any
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value from 1 to 365, but in general t=1 will refer to January 1 and

t=365 will refer to December 31. February 29 is ignored when:éa]-
culating the conditional probabilities.

Let

P(Xt, Xt+-ls cess Xt+n)’ | ...(5.)‘

be the probability of occurrence of the sequence in parentheses
where X, the random variable, is restricted to X = Dry (dry day)
or X = wet (wet day).
From the law of multiplication in probabi]ity‘theoky, expression:

(5) can be written in the}fol]owing'form:_
P> Xpars woos Xpan) = PG = PRy /X ) - P Xy Xe)
C Py Kpanogs oo Xg)s .. (6).

where the right side of this equatidn is the product of‘an inftia]
probabi]ity P(Xt) and a set of conditional probabilities, and the
slant sign (/) of these conditional probabilities is read "given
that the previous day is". If the conditionéT‘probabflities'are
assuhed to depend'oh]y on the weather (dry or wet) of the preVious

day (i;e., a first order Markov chain), Equation (6) will be:
P(Xys Xpgqo oes Xean) = POXG) = PXyyq/Xy) ooe PO/ Xenp)

)




The initial probabi]ity; P(Xt), is also called the abSolute or

- marginal probabi]ity and is combuted_without referenceltd previous
réinfa]1 data. The conditional or transitional probabi]ities are
computed with the_assumpfion that the probability of rainfall on any
day depends on Whether the previous day was wet or dfy. ‘
There are two initial (Dry or Wet) and four conditional
(Dry/Dry, Dry/Wet, Wet/Dry, Wet/Wet) probabi]ities.. However, only
}: one initial and one conditional probability need to be éstimated
from the daily rainfall data. The remaining four probabi1ities for
sequences of dry and wet days are functionally re]ated and can be
calculated from these two. | |
From the daily rainfall data for a station the initial pro-
bability P(Dryt) and conditiona] probability P(Dryt/Dryt_]) are

calculated for each day of the year using the following formulas:

‘v - humber of years that the (t)th day was dry : \
P(Dryt) number of years of record -+ (8)

and

number of years that both the (t)th and
(t-1)th days were simultaneously dry
number of years that only the
(t-1)th day was dry : o (9)

P(Dryt/Dryt_]) =

The -other four probabi]ities may be calculated from Equations (8) and

(9) and have the following form:

P(Wett) =1 - P(Dryt), o ...(10)



P(Wet,/Dry, ;) = 1-P(Dry,/Dry, 1), | ..(11)

P(Dryt/Wétt_]) = P(Dryt) - P(Dryt_]) . P(Dryt/Dryt_1), ...(12)
P{W '

t-1)
and ’

P(Wett/Wett_])‘= 1 - P(Dryt/Wett_]) . .. (13)

In this study, daily probabilities were calculated for each of
the five stations from a 20-year record. The preceding method. of
analysis was used. A computer program Was prepared to make the cal-
culations and it is included in Appendix F. Three probabilities
were calculated from the daily rainfall data: P(Dryt) from Equation
(8), P(Dryt/Dryt_]) from Equation (9), and P(Dryt/Wett_]) from the

Equation:

number o{ yeirs that the (t)th day was dry
_ and the (t-1)th day was wet
P(Dryt/Wett_]) " number of years that on1y the (t- 1) .
day was wet _ ...(14)

The above equation was used instead of Equation (12) 1n the computer
program because it was easier to use.

For flexibility in problem solving, a dry day was defined as
one with Tess than 1, 3, or 5 mm of precipitation. Therefore, av'
- wet day was one which equaled or éxceeded 1, 3, or 5 mm of precipi-

tation, respective1y. Probabilities for February 29 were calculated



i

from the five data points recorded during the period ]951-1970.

Calculation of the.COnditional probabilities for March 1/Februéry 29

was ignored.




CHAPTER IV

RESULTS AND USE OF TABLES

The probabilities in percent were calculated for éach day of
the yedr and for each station. These data are presented iﬁ tabular -
form in Appendices A, B, and C. Appendices A, B, and C contain the
probabilities for dry days defined as <1, <3, or <5vmh of precibita-
tion, respectively. Each Appendix contains tables showingvthe
initial probabi1ities of dry days, P(Dry), the conditional probabi-
l1ity of a dry day given that the previousvday is dry, P(Dry/Dry), and
the conditional pkobabi]ity of a dry day given that the previous
day is wet, P(Dry/Wet), The other three probabilities, P(Wet),
P(Wet/Dry), and P(Wet/Wet), can be calculated from fhe equation
written at the top of each table or by Equations (10), (11), and
' (13).‘ Examples of the data in Appendices A, B, and C are shown in
Tables 4.1, 4.2, and 4.3 for station number 1289, Yaritagua. At
the top of each table, the definition of the dry day is given along
wfth the station name, the state, and the station number. |

The best way to show how the tables presented in this report -
can be used is by the use of examples. For instance, suppose you
are intereéted in the probability of rainfall on a particular day,
for example, May 15. You_read from the appropriate tables directly

the probability corresponding to the month of May on the 15th day.



However, additional information about the type of probability and

the dry day definition will be needed.

| For example, suppose you are inferested in the initial pro-
bability P(Dry), the conditional probability P(Dry/Dky), and the
conditional probability P(Dry/Wet) for Yaritagua statibn'on May 15.
Also, suppose you are interested in probabilities for all three
definitions of a dry day (<1, <3, and <5 mm of precipitation). You
read the corresponding probabilities from Tables A-, B-, and C- fn
Appendices A, B, and C, respectively; Table A- for a dry day <1 mm,
Table B- for a dry day <3 mm, ahd Table C- for a dry day <5 mm of
precipitation.

In the illustrative Tables 4.1, 4.2, and 4.3 we can find the

- answers for our example.

Table A- | Table B- : Table C-

(<1 mm) | ~ (<3 mm) (<5 mm)
P(Dry) 65% 65% 65%
P(Dry/Dry) 4 83% - 78% ' 78%
P(Dry/Wet) 37% . 33% 33%

Using these probabilities and the formulas given at the top of each
table, it is possible to calculate the remaining probabilities.
Thesé kind of problems are the simplest.

‘The probability of sequences longer than two days can also be

obtained. Equation (7) and values obtained from the tables are used




r

Table 4.1. - Probabilities (%) for Yaritagua station for dry days defined as <1 mm of
precipitation.

: TABLE A-2 " PROBABILITY (X) GF DRY DAY GIVEN THAY TABLE A-3 PROBABILITY (%) OF ORY DAY GIVEN THAT
TABLE A~t PHOBABILITY (%) OF DRY DAY PLORY) THE PREVIOUS CAY IS ORY PLDRY/ORY) TME PREVIOUS DAY '[S WETY POAY/WET) '
DRY<L MM . PIWEY)=1~P(DRY) DRY<1 MM P(WET/ORY)=1~P{DRV/DRY) DRYC1 MM P(WET/WET)=1-PI{DRY/WET)
YARITAGUA YARACUY STATE NUMBER 1289 YARITAGUA YARACUY STATE NUMBER 1289 YARITAGUA YARACUY STATE NUMBER 1209

" DAY JAN FEB MAR APR NAY JUN JUL AUG SEP OCT NOV DEC DAY JAN‘FEB MAR APR MAY JUN JUL AUG SE® OCT NOV DEC DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

=3 S=ERZ 2T EEIT =TS ST ZEEI =SS S AE TR S I SET RS CSIETRSITESITSNIITISTITE ZE==xTRAZIET == [IzE== T
1 95 93 9% 9% 80 7S A5 AS Y0 85 8% 7S 1° 94 95100 95 92 78 33 66 &8 88 83 8l t 100 o o 60 S0
2 %0 1CO 100 100 73 65 &5 65 75 90 a3 ©0 2 94 100 100 100 75 66 44 66 78 88 88 85 2 0 100 130 100 66 60
3 95 95 100 100 75 SO 45 70 65 7S 80 80 3 100 95 100 100 86 61 55 69 66 TT 88 87 3 s0 o o 33 so
4 90 95 100 90 85 55 65 SO0 80 8BS 85 90 4 94 100 100 90 86 80 T? S0 76 e6 87 93 4 0o o o s T3
S 85 100 100 95 5 70 35 30 65 80 80 60 S 88 100 100 94 82 31 46 40 68 82 76 2?7 S, S0 100 O 100 33 S5 &4 20 SO 66 100 100
& 95 100 100 95 60 60 55 S5 75 70 75 8% 6 100 100 100 94 66 78 71 66 84 75 81 67 6 66 0 O 100 40 16 46 30 57 S50 SO 73
7 90 100 93 85 75 40 40 SS 80 7O 80 85 7 94 100 95 89 91 41 45 S4 100 1 73 88 ? ©0 0 o0 0 %0 37 33 55 20 66 100 66
8 100 100 100 95. 75 60 5% 7S 7S ao 85 7O 8 100 100 100 100 86 87 87 &t 81 8% BY 64 8 100 0 100 66 40 41 33 66 S0 66 75 100
9 100 100 100 100 70 60 60 60 70 95 7S 75 9 100 t00 100 100 80 S8 81 S3 80 93 82 92 ° 0 0 0 100 40 62 33 80 40 100 33 33
10 100 95 100 95 60 50 A5 SS 70 85 80 95 10 100 S5 100 95 78 41 S0 S8 71 84 T3 100 10 O 0 © 0 16 62 37 S0 &6 100 100 a0
i1 90 100 100 90 65 70 45 65 7S 75 85 100 11 $0 100 100 89 66 90 77 ‘81 TL 82 8) 100 11 © 100 0 100 62 SO I8 44 83 33 100 i00
12 9% 100 100 90 65 60 45 70 7S 60. 85 100 12 94 100 100 94 69 B85 55 69 B0 66 @82 100 12100 0 0 S0 57 0 36 71 60 40 100 0O
1390 100 100 95 70 60 S5 TO Y0 70 95 100 13 89 100 100 %4 84 53 .66 64 66 66 94 100 13 100 0 O 100 42 62 45 63 80 735 100 O
14 95 160 100 85 o0 S50 85 60 80 B5 85 7S .14 100 100 100 289 7L S8 72 7i &5 85 84 T3S 14 S0 0 O 0 33 37 100 33 66 84 100 O
IS 95 100 100 90 65 45 S0 TS B0 75 85 100 15 98 100 100. 94 83 S0 47 83 .81 76 88 100 15 t00 0 O 66 37 40 66 62 7S 68 66 100
16 100 100 100 95 60 55 60 70 80 65 85 90 16 100 100 100 100 76 5% 60 73 87 66 88 90 16 100 0 0 S0 28 S& 60 60 S0 60 66 0
17 90 80 95 ®5 70 ?¢c SO0 55 85 ?S 80 80 17 90 80 95 B89 75 81 41 S0 81 B8s 68 83 17 O 0o 0 0 62 55 62 66 100 57 33 0
I8 90 55 90 YO 60 40 55 7?0 7S 80 83 95 18 88 100 94 B2 71 42 60 72 76 86 93 93 18100 75 C 0 3z 33 50 66 66 60 50 100
19 100 100 95 70 a5 45 70 60 *S 8S 75 95 19 100 100 100 92 9t 78 81 64 73 87 88 94 19 100 100 SO 6 ?S 25 55 SO 80 TS O 00
20 100 100 95 65 80 84S S5 80 80 85 80 65 - 20 100 100 100 71 88 55 66 75 60 82 86 100 20 O © ©0 S0 33 36 33 a7 a0 100 60 O
21 95 1C0 100 8% 70 4S5 65 IS 7S 70 85 95 21 9% 100 100 92 68 33 72 81 68 O 81 938 2t 0 0100 7t 75 S4 55 S0 100 66 100 100
22 100 100 100 70 65 45 60 80 7?5 80 80 95 22 100 100 100 ?6 64 66 69 3 B8O .78 82 100 22 to00 6 0 33 66 27 42 100 60 83 66 O
23 100 100 100 60 65 60 60 90 90 85 75 100 23 100 16C 100 78 76 S5 58 87 100 BY 81 100 23 0 0 0 16 82 63 62 100 60 T3 SO 100 ,
24 100 95100 75 ©5 35 S50 60 85 7TO. 7S 100 24 100 95 100 91 69 33 S8 66 B3 70 73 100 24 6o 0 o0 S0 57 37 3T 0 100 66 80 O
25 100 95 100 70 65 45 6080 65 90 80 85 100 25 100 94 100 T3 53 S7 S50 &6 94 92 100 100 25 0100 O 60 35 38 70 62 66 S50 40 O
26 100 100 100 S5 65 40 60 7S5 80 T0O 80 100 26 100 100100 71 69 55 75 69 83 81 B2 100 26 0100 O 16 ST 27 37 85 S0 25 66 O
27 95 100 90 85 85 65 S5 60 ?S 85 95 95 27 95 100 .90 100 @4 7?5 7?5 66 75 85 100 95 27 O O O 66 B85S Sv 25 40 75 83 VS O
28 95 95 100 S5 7?5 30 55 S0 70 75 80 S5 28 100 5 100 52 76 30 S4 S50 73 70 84 94 28 O 0 100 66 66 28 55 S0 60 1060 0 100
29 90 100 9% ?5 7S 65 45 S50 65 66 85 S0 29 94 100 95 90 86 66 Sa 60 92 T3 93,89 29 0 100 O 55 40 64 33 40 66 20 SO 100
30 5 100 70 S5. 30 35 €0 90 70 80 65 30 100 100 86 60 30 4a 90 88 66 76 G4 30 SO 100 20 40 28 27 70 100 75 100° 100
k3 [} 66 53 75 66 100

100 100 70 as 70 a5 95 31 100 100 72 28 - 68 92 94 31 100
- ] 5



Table 4.2.

Probab111t1es (%) for Yaritagua station for dry days def1ned as <3 mm of

prec1p1tat1on.

VTABLE B8-2 PROBABILITY {X) DOF ORY DAY GIVEN "M_Y TYABLE 8-3 PROBABILITY (X) OF DRY DAY GIVEN THAT

TABLE 8-1 PROBABILITY (X) OF DRY DAY P(ORY - THE PREVIOUS LAY (S DRY P(DRY/DRY) THME PREVIOUS DAY 3§ WET PIDRYZ¥ET)
DRY<3 MM PIWET)=1-P(DRY) DRY<3 MM P(WET/DRY)I=1~P{DRY/DRY) DRY<3 MM P{YET/MET ) =1 -P{ORY/WET)
YARITAGUA YARACUY éYATE NUMBER 1289 YARITAGUA YARACUY STATE NUMBER 1289 YARITAGUA YARACUY STATE NUMBER 1289
DAY JAN FEB MAR APR MAY JUN .JUL AUG SEP OCT NOV DEC MAR APR MAY JUN JUL AUG SEVP 0CT NOv DEC DAY JAN FEB MAR APR MAY JUM S, AUG SEP OCT NOV DEC
1 95 100 95 95 85 80 55 60 80 90 90 85 I 93 100 95 95 93 85 I3 63 75 94 9& 82 [] ] 0 60 66 &8 100 100 SO 66 100
2 90 100 100 100 75 6% S0 65 25 90 85 .80 2 94 100 100 100 76 68 45 66 8! es 88 as o 100 100 66 S0 35 62 SO 100 SO 33

3 95 95 100 100 85 70 S0 70 75 80 80 80 3 100 95 100 100 100 B4 80 69 73 83 88 87 ¢ o O &0 A2 40 T71. 80 50 33 SO
4 100 95 100 90 85 60 ‘70 65 B8O 90 90 90 4 100 100 300 9C 88 71 70 &% 80 93 93 o3 [ 0O & o8 33 70 66 B0 75 15 7%
%5 ¢S5 100 100 100 80 75 65 40 70 83 85 95 S 95 100 100 100 88 75 71 6t 68 83 83 9 - 0 100 0 100 33 75 S0 0 75 t00 100 100
6 100 100 100 95 70 7¢ 60 65 85 80 75 &S 6 100 300 100 95 75 80 61 75 92 B82%Ve 89 6_100 o ] 0 S0 40 ST S8 66 66 65 [
7 1067100 95 85 75 S0 A4S S5 90 75 8% .85 7 100 100 95 89 78 A2 4t S3 100 81 80 88 7 ) 4 o 0 66 66 SO _S7 33 50 100 66
8 1600 100 100 100 80 770 70 75 85 B8O 90 85 8 100 100 100 100 86 - 90 88 8% 88 86 9 82 8 - 0 O 100 100 60 SO S& 66 SO 60 66 100

9 tcO 100 100 100 ‘85 65 70 70 80 100 80 7S5 9 100 100 100 100 81 64 78 66 88 100 83 82 9 o Q ] 0 100 66 SO 80 33 i00 50 33
10 100 100 100 95 65 60 50 70 a0 &5 80 95 10 100 100 (00 9S 7?70 38 S0 71 81 85 75 100 10 Q [+ o ¢ 33 100 S0 66 75 0 190 80
11 95 100 100 90 "65 TQ S5 70 85 8% 95 100 11 95 100 100 89 69 83 70 8s 87 984 93 100 11 o 2] 0 100 57 S50 a0 33 75 33 100 toOC
12 95 100 100 90 5 65 SO 73 80 75 85 100 12 94 100 100 94 64 83 Ss& 71 a2 70 84 100 12 100 [ © 50 'S§7 16 aa 83 66 100 100 o
13 95 100 100 95 70 70 50 75 80 7S 95 100 13 94 100 100 94 80 76 70 73 65 94 100 13 300 0 9 100 40 S? SO0 80 75 100 100 o
14 100 100 100 85 70 60 90 65 80 .90 90 75 14 3100 100 tCO &89 71 5T ‘83" 73 87 93 89 75 ts (100 [ o 0 66 66 100 a0 59 80 100 ]
1S 95.100 100 95 65. 50 60 7S 80 75 95 t00 1S 95 100 100 100 78 66 61 aa 81 77 98 100 s o o 0 66 33- 25 S0 57 75 SO 100 100
16 100 100 100 95 60 5SS 70 60 85 70 90 95 16 100 100 100 100 76 60 7S 80 87 73 89 95 16 100 [+] o 0 28 50 &2 L-16] 7% 60 100 Q
17 100 685 95 85 75 80 &0 60 90 8S 90 0% 17 100 8% 95 39 7S 390 &4 S6 88 85 88 8 r7 o o [+ [+] 75 66 SO0 7S 100 83 100 100
18 95 95 100 80 o065 45 60 75 85 85 95 95 18 95 100 100 94 73 56 S0 75 83 94 100 94 18 0 66 t00 o 40 0 75 75 100 33 30 100
19 100 100 95 75 85 55 890 70 75 <90 85 95 19 100 100 95 81 92 717 91 73 76 88 B4 9s 19 100 100 e S0 .71 36 62 6C 65 100 100 100
20 100 100 100 65 8% S5 60 80 80 85 85 95 20 100 100 10C 73 88 S4 62 78 80 83 82 100 20 o 0 100 40 &6 S% SO 83 80 100 100 ]
21 95 100 100 90 70 SO 70 75 73 80 90 95 21 95 100 100 92 70 45 75 81 68 T6 88 .98 2t 0 /] 0 8% 66 S5 §2 50 100 100 100 100
© 22 100 100 100 70 65 S5 70 85 80 85 85 100 22 100 100 100 72 64 70 78 80 80 &1 88 100 22 100 o G S0 66 40 S0 100 80 100 S0 100
23 100 100 100 60 635 #5 75 95 90 &5 80 100 23 100 100 100 78 76 63 71 94 100 82 82 100 23 [} 0 o 16 42 66 83 100 S50 100 66 9
24 100 95 100 80 70 4S ‘70 65 85 B0 75 100 24 100 95 100 9t 69 30 73 68 83 82 75 L00 24 (] o 0 &2 71 71 60 . 0 100 66 7S [+]
25 100 160 100 70 7?5 45 70 70 100 85 95 100 2% 100 100 100 7S 71 55 7t 69 100 87 100 100 25 0 100 o_ S0 83 36 .66 TI 100 75 89 9
26 100 100 100 70 65 SS 65 75 80 80 85 100 26 100 100 100 78 73 66 78 71 80 82 84 100 26 o () 0 SO 40 43 33 a3 0 66 100 o
27 100 100 95 .90 90 65 60 75 75 85 95 95 27 100 100 9% %2 g2 @81t 76 80 7S5 87 94 95 27 o -] 0O 83 85 44 28 60 75 75 100 ]
28 100 100 100 ‘65 90 45 55 60 75 85 85 100 28 100 100 100 66 BB 46 50 66 73 82 @4 100 28 1] 0 100 SO 100 42 62 40 B0 100 100 100
29 9% 100 100 75 80 7P0 60 60 B85 65 90 95 29 95 100 100 ‘84 83 T7T 72 66 93 70 94 93 29 o o o ST 50 63 aa 50 60 33 656 0o
30 95 100 75 60 30 a5 80 90 90 85 100 30 100 100 86 68 28 SO 83 88 B84 83 100 30 o O &40 25 33 37 7S 100 100 100 100
31 100 100 70 55 80 - 8% 95 3t.100 100 75 $5 81 as 95 31 100 [+] 62 Se 75 S0 1]

T4




Table 4.3
precipitation.

TABLE C~-1 PROBABILLITY (X) OF DRY DAY PLORY)
DRYCS MM P{NET) =1 -P{DRY)
YARITAGUA YAQACUY STATE NUMBER 1289
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOvV OEC
} 95 100 95 95 B85 90 70 50 80 95 90 90

2 90 100 100 100 75 70 55 65 73 95 85 85

3 95 95 100 100 35 75 SS 80 80 85 80 80

4 100 100 100 90 83 60 80 65 80 90 90 690

s 100 100 100 1006 85 80 85 45 80 90 90 95

6 1CO 100 100 95 70 7S 60 70 90 90 75 85

7 100 100 95 85 80 60 S0 60 90 85 90 90

8 100 100 100 100 90 75 7S5 80 90 8% 90 85

¢ 100 100 100 1CO 85 75 70 80 85 t00 80 95
10 100 100 100 95 76 60 735 70 85 95 85 95
11 100 100 100 95 80 75 65 75 85 85 95 100
12 100 100 100 95 A0 80 55 Y0 90 7S 85 100
13 95 100 100 95 70 B0 65 7S €5 85 95 100
14 10C 100 100 8S 70 65 90 75 85 95 90 9I
1S 95 100 100 95 65 S50 70 75 80 80 95 100
16 100 100 100 95 5 70 75 B0 85 80 90 95
17 100 90 95 85 35 Q0 70 .65 90 100 95 95
18 100 95 100 83 90 .60 65 75 90 90 95 IS5
19 100 100 95 60 35 65 85 80 75 95 85 95
20 100 100 100 65 85 65 65 B85 80 B85 90 93
21 100 100 100 90 7S5 65 75 7S 80 80 90 95
22 100 100 100 75 7O 65 TO0 95 85 &5 95 100
23 100 100 100 65 o5 80 80 95 90 95 80 100
24 100 95 100 80 70 S5 7?5 65 85 90 80 100
25 100 100 100 70 &85 SO 75 80 100 90 95 100
26 100 100 100 75 70 75 65 80 90 30 90 100
27 100 1000 95 95 90 75 60 80 80 85 95 9S
28 100 100 100 65 95 S5 60 60 80 90 95 100
29 100 100 100 &S 85 70 80 75 85 75 95 100
30 100 100 B0 70 A4S 55 80 95 90 85 100
31 100 100 7S 55 - 85 100 95

TAQLE C-2

ORYCS MM

YARITAGUA

DAY JAN FER MAR

SARSIZI=TEIAITT = =z3=2T
1 94 100 95 %5 93 100 9e
2 94 100 100 100 76 72 13
3 160 95 130 100 100 78 54 76 73 34
4 100 100 100 90 88 66 81 68 B8l 88
s 100 100 100 100 94 83 A7 69 75 488
6 100 100 100 95 T6 B8t S8 77 93 94 77 a9
7 100 100 95 B9 78 60 SO. S7 100 88 &6 a8
8 100 100 100 100 87 83 100 63 94 88 94 83
o 100 100 100 100 83 66 80 81 88 100 83 98
10 100 100 100 95 70 a6 78 o568 82 9% a1 98
11 100 100 100 94 85 9t 66 85 88 a9 " 94 100
12 100 100 100 94 87 86 S3 86 88 70 8¢ 100
13 9% 100 100 94 81 75 72 77 83 a0 94 100
14 100 100 100 B89 71 62 84 73 88 94 89 90
1% 95 3100 100 100 78 61 66 30 76 84 94 100
16 100 100 100 100 76 60 AS 80 a7 87 89 95
17 100 90 95 B9 76 92 T3 62 88 100 98 94
18 100 100 100 94 88 66 o4 69 88 90 96 98
19 100 100 95 87 93 91 92 8o 77 9a 84 Ge
20 100 100 00 63 83 61 64 81 80 84 88 100
21 100 100 100 92 76 61 76 B2 15 76 88 94
22 100 100 100 77 66 76 73 93 81 81 94 100
237100 100 100 BO 71 76 71 94 94 94 8o 100
24 100 95 100 92 69 43 81 68 83 948 81 100
26 100 100 100 7S 85 S 73 84 100 94 100 100
26 100 100 100 6% 70 90 73 75 90 83 89 100
27 100 100 95 93 92 86 .76 81 83 87 94 95
28 100 100 100 68 94 60 58 62 75 88 94 100
29 100 100 100 92 89 81 83 75 93 72 94 100
30 100 100" 82 76 S50 62 B0 94 86 83 100
3t t00 100 78 56 37 109 9s

(X} OF DRY CAY GIVEN THaT
P(DRY/ORY)

PROBADBILITY
THE PREVIOUS DAY 1S ORY

P(WET/DRY)=1=-P(DRY/DRY)

YARACUY STATF NUMBER 1289

APR. MAY JUN OCT NOV DEC

AUG SEP

TABLE C-3

Probabilities (%) for Yaritagua station for dry days defined as <5 mm of

PROBABILITY (X) OF ORY CAY GIVEN THAT
THME PREVIOUS CAY IS WwET P{ORY/WET)
ORY S MM PWET/WET)=1=P{ORY/WET)
YARITAGUA YARACUY STATE NUMBER $289
DAY JAN FEB MAR APR MAY JUN JuL AUG SEP CCY NOV DEC
= =zasTeSIR=TSERS
[} o o o S0
2 Q 100 100 66
3 o o 0 40
L3 100 o 0 66 40 77 SO 7%
s o ] 0 100 33 7% 7S [+] 100
6 ] [ o o 33 S50 66 63 Q
7 [} [} L] 0 a3 60 SO0 66 100
8 ] 0 100 100 100 62 SO0 75 100
9 0 [} ] 0 100 100 40 75 100
10 [ [} ] 0 66 100 66 75 100 0 100 107
1t o . 0 0 100 66 SO0 60 SO 66 0 100 102
12 o o 0 100 50 60 S7? 100 100 100 100 2
13 ] <] 0 100 25 100 S5 SO 100 100 100 9
14 100 o Q. 0 66 75 t00 80 66 100 100 ]
18 [} ] 0 &6 33 28 t0O0 60 100 0 100 102
16 100 ] [+] O a2 80 SO0 80 75 S0 100 [}
t7 ] ] Q 0 100 83 60 75 100 100 100 100
18 0 S0 100 o .33 0 66 B85S 100 -0 100 3102
19 0 100 0 S0 S0 25 71 60 S50 100 100 100
20 [} 0 100 SO 66 71 66 100 80 100 100 0
21 9 ‘0-0 8% 66 TI 7t 33 100 100 100 100
22 o [} 0 SO 80 42 60 100 100 100 100 100
23 o (] 0 20 SO0 8S 100 100 66 100 ] L]
24 ] o 0o 57 71 100 S0 ¢ j00 Q 75 2
2s 0 00 0 S0 83 4& 80 71 100 S0 75 o
26 [/} ] 0 S0 66 60 &0 100 o 59 100 [}
27 o [} 0 100 B3 40 28 75 S0 75 100 L]
28 o 0 100 0 100 40 62. S0 100 100 100 100
29 ] o o 7 0 S5 75 75 SO 100 100 ]
30 (] 0 66 33 33 25 80 100 100 100 o
31 [} ] 66 5% 75 100 Qo




to solve this type of problem. Thus, it is possible to calculate

the probability of any sequence of dry and/or wet days for any time

of the year. For example, if the probabi]ify of a sequence of four

consecutive dry days beginning on February 5 for Yarifagua station

‘ is wanted andlif.youvare 1nteresfed in dry days with <3 mm of preci-

- pitation, it is necessary to take the following steps:

‘a) seiect the corresponding tables (Tables B-, dry day <3 mm
of precipitation, Yaritagua station), |

b) determine from the tables the initia] and conditional J
probabilities corresponding to the period of concern,
according to.the Equation (7), and

c) use Equétion (7)'to calculate the corresponding probabi]itfes.
This example ié worked as follows:

P(X

t? Xt+1’ ..v., Xt+n)=P(X-t) . P(Xtﬂ/xt) P(Xt+n/xt+n-]) ... (7)

where, according to our example,

X =D (dry day),
t = 5 (February 5 - first day considered), and
t+n = 8 (February 8 - last day considered).

Substituting values of X and t into Equation (7), we have
P(Dgs Dyyys Dyyps Dyyg)=PDy) -PDyyq/De)P(Dyyp/Diyq)-P(Dyy3/Disa)s

or




P(Dg» Dg» Dy» Dg) = P(Ds)-P(Dg/Dg)-P(D5/Dy)-P(Dg/Dy).

From Tables B-1 and B-2 for Yaritagua station, we have

P(DS, Dg» Dys 08) = (7000 (G000 960 100) =1 x 100 = 100 percent.

The probability of a sequence of four consecutive dry days (February
5, 6, 7, and 8) for Yaritagua sfation is equal to 100 percent.

| In general, when calculating the probability for any sequence
of dry and/or wet days, an initial probability is éonhected with the
first day‘of3the period and cohditidna].probab11ities are connected ‘
with the kemaining days of the correspphding period; Table 4.4
shows all possible sequences of dry and/or wet days'for different
length periods. |

‘ The Markov probabilities are also presented in the form of
curves in Appendices D and E. " Appendix D presents curves of ﬁnitia]
probabilities P(Dry) Vs. the day of the year for dry days defined
as <1 and <5 mm of precipitation;v Appendix E-shoWs cufves of condi-
tional probabilities P(Dry/Dry) vs. the day of thé year for dryvdays

defined as <1 and <5 mm of precipitation for each station.
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CHAPTER V

DISCUSSION

Fit of First Order Markov Chain Model for Data in

Venezuela, Chi-Square Test

Different statistical methods have been used to test hypotheses
concerning the order of Markov chains. Specifically, Anderson and
Goodman (1957) used a Chi-square (Xz) test in their study to test
the goodness of fit for Markov models. |

In this study, the question of whether or not a first order
- Markov chain mdde] fits sequences of dry and wet days for stations
in Venezuela (tropica]vzone) was evaluated. From this evaluation,
the re]iabi]ify of the results obtained from this study were deter-
mined.

To test the goodness of fit for a first order Markov model, a
Chi-square'test was used. The procedure invo]ved-cohputing a test
Stafistic_which is asymtotically distributed as a Chi-square, The
test was computed from contingency tables showing the observed
occurrence for four sequences of dry and wet days (cells). Two
Chi-square statistics were computed from the contingency tables
using data from Yaritagua station for.a 50-day sample during the dry
season (January 2 thru February 20) and a 50-day sample during the |

wet season (June 2 thru July 21). A test of independence among daily




précipitation observations was performed. With the 50-day sample

and the 20-year record for each station, a total of 1000 daily

observations were used for each of the two seasons. _
The hypothesis tested was Ho: P(Xy) = P(X /X, {). The two

X2 values (one for each season) were computed for four sequences

(cells); (Dy_ys Dy)s (Dy_ys Wyds (Wy_qs D), and (W _q5 W), The

hypothesis was to test whether day wt or Dt were independent of days

wt_] or D More specifically, the hypothesis tested whether the

t-1°
occurrence of precipitation on any day (t) is indépendentoof con-
ditions on the previous day (t-1).. If the hypothesis is accepted,
Xt is independent of the previous day Xt-l'
The contingency table with its four sequences has the fo]]owing

form:
Xi1 Xt
X¢ (a) (b)
X, (c) (d)

The»Chi—square_was computed from the observed values presented in
the corresponding contingency tables with fhe use of the fo]]dwing
formula (Massey, ]969):

,  (labd-bc|-})% N
= {a+b)(a+c) (b+d) (c+d)

...(15)
where

N = a+b+cHd.




The observed values for the two selected seasons had the following

distribution in the contingency tables:

Dry season - Wet season
Xeq =D Xyq = M Xeg =D Xgq =W
X, = D 943 23 X, =D 319 207
X, = W 22 12 X, = W 210 264

The corresponding values of the two Chi—squares calculated from these
two tab]es'give XS = 95.8 and Xﬁ = 26.1 for the dky and wet seasons,
respectively. | | '

To test the hypothesis, a 10 percent level of signifibance with

2

1 degree of freedom was used. From X“ tables (Massey, 1969) the cri-

tical value of X?go(]) = 2.71. Since 95.8 > 2.71 and 26.1 > 2.71

(Xg = 95.8, Xﬁ = 26.1), the hypothesis that daily precipitation

is independent of the previous day's conditions is rejected.v
Therefore, presistence in daily precipitation patterns for

Yaritagua station, Venezuela, was found. Given that the sequence

used in the contingency tables for Chi-square test was for two days,

a first order Markov chain model appears to fit daily precipitation

data for Yaritagua, Veneiue]a (tropical zone).

Application of Probabilities

A study of persistency of precipitation at a station provides

an important tool for evaluating the weather. A knowledge of
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persistency of precipitation is of great importance when evaluating
a forecasting method. Climatological probabilities are often the
best forecasts available for long periode (seasonal or annual).

The importance of the probabilities obtained from this study
~are its epp1icetions. C]imato]ogicel predictions given by these
probabilities can play an important ro]e.in the daily activities of
man. Advanced planning for our daily aCtivities and jobs is possib]e;
The results from this study>wi]1 be:of great benefit in the develop-
ment of industry, commerce, recreation and agriculture in Venezue1e.

In their study of probabilities of sequences of‘wet and dry
days, Heermann et al. (1971) stated the applications as follows:

1) field drying of hay, 2) germination of seed, 3) disease suscepti-
bility in periods of plant growth, 4) app1ying ferti]izer, 5) apply-
ing insecticides, 6) applying herbicides, and 7) time.requirements
to comp]ete constructioh projects and recreation activities. |

| An example of the wes of the probabilities in the field of
agr1cu1ture may be the p]ann1ng of harvest dates. Suppose that
a farmer in Yaritagua area needs to know the probability of preci-
pitation for three consecutive daysvfo1ldwing the Cutting of his

hay. After cutting_the hay, it must lievinvthe field aﬁd dry approxif
mately three_days prior:to baling. Hence, the chance of fain during |
the three days following harvest need to be very Tow. If the farmer

planned to cut his hay during the week of April 7-13, what will be



the best day fok cutting? A dry déy is assumed to be one with less
. than 1 mm of precipitation. | | 7

The initial probability of dry days at Yaritagua station for
the week April 7-13 is (from Table A-1):

days 7 8 9 10 1 12 13
probability (percent) 85 95 100 95 90 90 90
Because the probability of its being dry is 100 percent, the best »
day for cutting hay appears to be April 9, The probability of the
sequence of three consecutive days, April 9, 10, and 11, being dry

is given by:

P(Dg, D]O’ D11) = P(Dg)'P(D]O/D9)°P(D]]/D]O).
Using the conditional probabilities, P(Dry/Dry), fme Table A-2,
we have

_ (100, , 95 89, _
P(Dg, D]O’ D]1) = (]00) (100) (100) = 85 percent

The probébi]ity of the sequence of three consecutive days (Aprii 9,

10, and 11) being dry is equal to 85 percent. B
April 9 may not be the best day for cutting hay, and another

sequence can be analyzed. Thus, if April 8 is assumed to be the

best day for cutting hay, the problem is worked as follows:

P(Dg> Dg» Dyg) = P(Dg)-P(Dg/Dg)+P(D;,/Dg)  or
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| _ .95
P(Dgs Dg» Dyg) = (75p)

A

100) (]

100 ) = 90 percent

The probabi]ﬁty of the sequence of three consecutive déys (April 8,
9, and 10) being dry is equal to 90 percent. Hence, April 8 is a
better day than April 9 for cutting hay. The last sequence'indicates
a probability of three consecutive days without any meésUrab]e
precipitation. The farmer should cut his hay on Abri] 8.‘

Another use of the results obtained in this study is the pro-
bability curves presented in:AppendiCesvD ahd E. A decline of the
probability curves determines the end of the dry season and a rise
in probability curves determines the end of the wet season (i.e.,
beginning of the.dry season). It is possible q]so by comparison
of stations (curves) to see different distributions and precipita-

tion patterns between stations.



'CHAPTER VI

" CONCLUSIONS

From the results obtained and the Chi-square test, it is con-

36

cluded that a first order Markov chain model can be used_to predict |

sequences of dry and wet days in Venezuela.

Five specific conclusions were made from this study:

1.

A first order Markov chain model was found to fit daily
precipitétion data in Venezuela.

Persistence in daily rainfall for a station in Venezuela
(tropical zone) was found.

The model was independent of location and other

meteorological conditions.

. The 20-year record used in this study appeared to be a

" satisfactory length of record.

The results obtained by using the model appéared to
properly evaluate future sequences of dry and wet days

(c1imat6]ogica1 predictions).



10.

11.

12.

"Cooke, D. S.

states and Texas.
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TABLE A-1l

DRY<1 MM

YARITAGUA

PROBABILITY (X)

YARACULY

DAY JAN FEB MAR APR MAY JUN

2o e it o e i S o e e S e s s A S e s S8l A it 2 e s e s A O o e e i o S e oo e e
ATt e Pt e P

11

13
14
15
16
17
18
19

20

21
22
23
24
25
26
27
28

29

30
31

CONON S WN =

95
90
95

90

8s
95
90
100
100
100
90
95
90
95
95
100
90
90
100
100
95
100
100
100
100
100
95
95
90
95
100

95
100
95
95
100
100
100
100

100

95
100
100
100
100
100
100

80

<5
100
100
100
100
100

95

95

100
100

95
100

95
100
100
100
100
100

95
100
100
100
100
100
100
100
100
100

95

90

95
.95
100
100
100
100
100
100

20
100

95

100

100

95
100
1900

90

95.

95
85
95
100
95
90
90

95
85
90 .

95

85.

70
70
65
85
70
60
75
70
55

85

55
75
70

80
75
75
85
75
60
75
75
70
60
65
65
70
60
65
60
70
60
85
80
70
65
65
65
65
65
8s
75

75

55
70

75

65

50
55
70
60
40
60
60
50
70
60
60
50
as
55
70

40

45
45
45
45
60
35
45
40
65
30
65
30

OF DRY

STATE

45
45
45
65
35
S5
40
55
60
45

45

45
15341
85
50
60
S50
595
70
55
65
60
60
50
60
60
5SS
S5
45
35
45

70

DAY

45 70
65 75
.70 65
50 80
30 65
55 75
55 80
75 75
60 70
ss 70
65 75
70 75
70 70
60 80
75 80
70 80
55 85
70 75
60 75
80 80
75 75
80 75
90 90
60 85
65 90
75. 80
60 75
s0 70
50 8S
80 90

85
90
75
8s
80
70
70

.80

95
85
75
60
70
85

.75

65

- TS

80
8s
8s
70
80
8s
70
80
70
85
75
60
70
8s

P (ORY)

85

85

80
85

80

75

80 .

85

75
80

8s
895
95
85
85
85
80

.85

75
80
85
80
75
75
85
80
9s
80
85
80

P(WET)=1~P(DRY)
 NUMBER 1289

JUL AUG SEP OCT NOV DEC °

_—_mmESLaEEEEs

75
80
80
90
80
85
8s
70
75
95
100
100

100

75
100
90
80
95
95
95
95
95
100
100
100
100
95
95
90
95
9s




TABLE A-2 . PROBABILIYY (X) OF DRY OAVvGIVEN THAT

THE PREVIOUS DAY IS ORY P(DRY/DRY)
DRY<1 MM P(WET/DRY}=1-P(DRY/DRY)
YARITAGUA YARACUY STATE NUMBER 1289

DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

I e T S T i S S v S S T S ekt U S o ek v T S e o e vt Wl ey At D s e e vy . e e B A e i gy e i o o S

1 94 95 100 95 92 78 33 66 64 88 88 81
2 94 100 100 100 75 66 44 66 78 88 88 86
3 100 95 100 100 86 61 55 69 66 77 88 87
4 94 100 100 90 86 80 77 S50 76 86 87 93
S 88 100 100 94 82 81 46 40 68 82 76 77
6 100 100 100 94 66 78 7: 66 84 75 81 87
7 94 100 95 89 91 41 45 S4 100 71 73 88
8 100 100 100 100 86 87 87 8t 81 85 87 64
9 100 100 100 100 80 58 81 53 80 93 82 92
10 100 95 100 95 78 41 S0 S8 71 84 73 100
11 90 100 100 89 66 90 77 81 71 82 81 100
12 94 100 100 94 69 85 55 69 80 66 82 100
13 89 100 100 94 B8 58 66 64 66 66 94 100
14 100 100 100 89 71 S8 72 7¢ €5 85 84 75
1S 94 100 100 94 83 S0 47 83 81 76 88 100
16 100 100 100 100 76 S5S 60 73 87 66 88 90
17 90 80 95 89 75 81 41 SO 81 84 88 88
18 88 100 94 82 71 42 60 72 76 86 93 93
19 100 100 100 92 91 75 81 64 73 87 88 94
20 100 100 100 71 88 55 64 75 80 82 86 100
21 95 100 100 92 68 33 72 81 68 70 81 94
22 100 100 100 76 64 66 69 73 80 78 82 100
23 100 100 100 78 76 55 58 87 100 87 81 100
24 100 95 100 91 69 33 58 66 83 70 73 100
25 100 94 100 73 S3 57 SO0 66 94 92 100 100
26 100 100 100 71 69 55 75 69 83 81 82 100
27 95 100 90 100 84 7S 75 66 75 85 100 95
28 100 95 100 S2 76 30 S4 50 73 70 84 94
29 94 100 95 90 86 66 S4 60 92 73 93 89
30 100 100 86 60 30 44 90 88 66 76 94
31

100 100 72 28 68 ' 92 94




TABLE A-3 = PROBABILITY (%) OF DRY DAY GIVEN THAT

THE PREVIOUS DAY IS WET " P(DRY/WET) .
DRY<C1 MM | . P(WET/WET)=1-P (DRY/WET) .
YARITAGUA YARACUY STATE NUMBER 1289

DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV_ DEC

—— e e e S . e e S o S P . Y e ST s et St AP S M S T Y S . Yk . D e S e Yo
== = Pt =t e R R e A T

1 100 © 0 0 S0 66 50 63 83 S0 66 50
2 0O 100 100 100 75 60 45 63 66 100 66 60
3 S0 0 0 O 40 28 36 71 60 SO0 33 50
'Y o o 0 0 80 30 5S4 S0 85 B0 75 75
5 50 100 0 100 33 55 14 20 50 66 100 100
6 66 0 0O 100 40 16 46 S50 57 50 50 75
7 o 0O ©0 0 S0 37 33 S5 20 66 100 66
8 100 0 100 66 40 41 33 66 50 66 75 100
9 o0 0 0 1000 40 62 33 80 40 100 33 33
10 0 0 0 0 16 62 37 50 66 100 100 80
11 .0 100 0 100 62 S0 18 44 83 33 100 100
12 100 o 0 S0 57 0 36 71 60 40 100 0
13 100 o 0 100 42 62 45 83 80 75 100 0
14 SO 0 ) 0 33 37 100 33 66 83 100 0
1S 100 0 0O 66 37 40 66 62 75 66 66 100
16 100 0 0 S0 28 S4 60 60 50 60 66 0
17 0 0 0 0 62 55 62 66 100 57 33 0
18 100 75 0 0 33 33 S50 66 66 60 SO0 100
19 100 100 S0 16 75 25 S5 S50 80 75 0 100
200 © 0 0O 50 33 36 33 87 80 100 60 0
21 o 0 100 71 75 54 55 S0 100 66 100 100
22 100 0 0 33 66 27 42 100 60 83 66 0
23 0 0 0 16 42 63 62 100 60. 7S SO0 100
24 o o 0 S0 S7 37 37 0 100 66 80 O
25 0 100 0 60 85 38 70 62 66 50 40 0
26 0 100 0 16 S7 27 37 85 S0 25 66 0
27 o o 0O 66 85 58 25 40 75 83 75 (o}
28 0 0100 66 66 28 55 50 60 100 0 100
29 0 100 O 55 40 64 33 40 66 20 SO0 100
30 S0 100 20 40 28 27 70 100 75 100 100
31 100 0

66 53 7S 66 100




TABLE A-4 PROBABILITY (%) OF DRY DAY ' P(DRY)

DRY<1 MM P(WET)=1~P(DRY)
EL PORTACHUELO " ARAGUA STATE NUMBER 1432

DAY JAN FEB MAR APR MAY JUN JUL AU'GV SEP OCT NOV DEC

e e i e e - e L >t A o T i o e A v T ot e S e i

1 80 65 65 B85 65 S5 40 S50 40 S0 45 SO
2 80 70 80 70 S5 60 75 45 45 60 S0 6S
3 80 S5 65 75 70 S0 55 S5 25 55 S0 70
4 70 65 80 75 65 40 60 S0 25 55 S0 65
5 70 60 75 65 65 45 50 40 60 85 S0 65
6 55 65 75 80 45 60 S5 60 60 45 60 55
7 75 80 75 B85 S0 40 60 45 45 35 S5 45
8 55 70 80 70 70 S0 40 S5 40 65 S50 60
9 75 60 70 80 80 S0 40 45 45 40 5SS 60

10 90 65 70 75 7S 70 S50 S50 30 60 4SS 60

11. 80 70 70 85 75 65 S5 45 40 55 45 70

12 70 70 75 75 65 65 45 S5 30 S50 35 4S5

13 60 75 75 65 60 50 S0 45 35 S5 40 4S5

14 65 75 85 65 70 S0 35 A4S 45 60 40 65

15 65 65 75 65 60 .50 40 35 70 55 S5 70

16 75 80 70 S5 70 S0 25 60 45 45 35 40

17 75 65 80 S0 45 35 35 75 40 35 45 S5

16 75 80 70 70 SS S0 40 40 20 35 45 SO

19 75 80 70 45 80 70 35 40 60 60 30 60

20 60 70 75 S5 S5 40 S50 65 45 S5 SO0 70

21 80 70 7?75 60 50 45 60 60 45 60 40 75

22 65 65 85 75 50 65 45 55 S0 S0 40 S5

23 70 60 85 60 60 65 40 S0 65 45 40 S0

24 75 70 60 60 65 S5 35 35 S0 60 55 70

25 60 60 65 50 60 45 45 60 S0 40 60 S5

26 60 80 85 60 S0 40 40 30 S5 45 60 65

27 S5 85 90 65 50 55 45 45 S0 10 40 80

28 80 80 70 65 65 60 40 35 S0 SO0 30 75

29 55 100 85 35 55 S5 40 55 S0 55 55 70

30 S5 85. 50 70 65 40 S50 55 S50 60 65

31 S0 75 . 60 60 45 -1 65

44




TABLE A-S PROBABILITY (X) OF DRY DAY GIVEN THAT

THE PREVIOUS DAY IS DRY P {DRY/DRY)
DRY<1 MM P{WET/DRY)=1~P(DRY/DRY)
EL PORTACHUELO ARAGUA STATE . NUMBER 1432

DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

ot A A o e e e e oA A S A ok e i i | o e A " e VYOG A S i S e e S T W T R T T S e e e
ol Rt~ - P h e g S

1 69 80 68 100 90 S8 46 58 33 54 54 -66
2 100 84 92 76 69 72 87 60 37 S0 66 90
3 87 64 68 85 81 75 66 66 44 50 70 76
4 68 90 92 86 78 70 S4 45 40 45 S0 71
s 78 76 81 73 84 S0 33 S0 60 100 60 69
6 57 66 86 92 53 66 60 75 58 35 70 69
7 1000 84 86 87 55 SO0 90 58 58 66 66 54
8 60 81 86 76 90 87 50 77 S5 57 72 66
9 90 64 75 92 85 60 62 63 75 46 60 66
10 100 75 85 81 81 80 75 55 22 87 5S4 66
11 83 G2 92 93 80 64 80 70 50 58 44 100
12 75 78 78 82 73 61 S4 77 S50 63 44 50
13 71 78 80 80 76 61 33 63 50 70 42 55
14 100 86 86 76 75 60 40 5SS 42 4S5 75 88
15 69 73 82 76 S7 70 42 55 S5 75 50 84
16 76 B84 86 69 83 S50 37 S7 42 45 63 42
17 73 75 100 63 64 30 40 83 33 33 14 87
18 80 92 87 70 88 B85S 85 46 25 28 66 63
19 73 87 78 S7 81 80 37 SO 75 71 55 60
20 73 81 85 77 62 35 42 62 41 58 83 83
21 75 %2 93 81 72 S0 60 46 55 90 40 100
22 68 71 93 83 60 66 41 S0 SS S50 50 73
23 76 84 94 66 70 61 55 54 60 60 62 54
24 8 91 70 75 66 69 50 30 53 88 62 80
25 53 71 75 75 8a&4 63 57 71 60 41 81 71
26 S8 91 92 70 75 55 44 25 60 S50 83 72
27 66 87 88 75 70 100 S50 83 63 22 50 84
28 90 94 77 61 80 54 44 44 20 SO 25 81
29 62 100 100 46 76 S0 S0 S7 40 .50 S0 80
30 81 - 94 71 81 81 62 54 70 45 S&4 71
31

54 82 78 87 30 , 60 76

45



TABLE A-6 PROBABILITY (X) OF DRY DAY GIVEN THAT

THE PREVIOUS DAY IS WET P(DRY/WET)
DRY<K1 MM P(WET/WET)=1-P(DRY/WET)
EL PORTACHUELO ARAGUA STATE ‘ ~ NUMBER 1432

DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Pt e P P S 2 T

27 37 75 100 S0 30 25 41 28 33 0O 25 71

29 25 100 S0 14 14 62 33 53 60 60  S7 40
30 22 33 38 S5 44 25 44 40 55 66 SO
31 a4 33 16 41 60 50 a2

46



TABLE A-7

DRY <1 MM

AGUA FRIA

PROBABILITY (%) OF DRY DAY

MIRANDA STATE

P(DRY)

P(WET)=1-P(DRY)

NUMBER 1436

e o e i — . ——— — A A o o e T - A o duk e v S e W o o " v — —— ey

80
85
90
65
80
90
95
70
90
100
80
85
75
90
95
95
80
90
70
95

100

95

- 95

90
80
90
70
75
80
65
80

90
s
g5
95
95
90
80
95
95
90
S0
100
90
S0
90

85 -

S0
95
SO
80
90
75
80
90
100
95
90
90
100

90
85
90
95
90
95
95
95

100
90
95

100

100
95
90
90
90
85
90
90

100

100
95
95
9s

100
85
90

90

95
90

88
90
95
90
90
95

-85

8S
95

95

|95
8s
75
90
60
75
75
90
60
75
60
70
75
75
70
75
80
60
60
70

70

80

65
65
65
70
60
75
80
90
80
55
70
75
65
55
55
60
70
55
60
45
40
55
60
55
60
70
50
50
60

40
30
30
4S
30
30
55
35
55
50
70
65
35
40
50
30
30
45
55
35
3s
45
45
3s
45
30
45
50
45
40

20
50
4s
65
45
30
35
45
40
30
40

. 65

40
S0
25
45
45
35
40
50
45
S50
35
35
35
35
60
50
35
50
65

60
30
55
40

40

35
55
55
a5
40
60

60.

50
45
45
40
60
65
40

60

70
60
55
35
55
30
4S5
35
55
55
45

35

40

40
25
45
S0
S5
50
50
40

40

a0
55
55
65
50
45
45
60
60
60
55
70
S0
55
60
40
40
55
65

S0
50
595
65
70
70
40
60

60

5%

60

70
60
70
60
S0
50
40
50
40
60
65
S0
50
S50
65
35
85
SS
70
55

60
50
8S
70
60
65
65
50
60
70
70
60
60
60
7S
75
55
S0
50
65
60
85
65
65
70
60
60
70
75

70

75
5351
65
65
80
65
75
75

70 .

55
75
70

70
80
95
55
75
80
80
80
75
90

100
85
75
95
80
95
80
95

-85

47
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TABLE A-8

DRY<1 MM

AGUA FRIA -

PROBABILITY (%) OF DRY DAY GIVEN THAT
THE. PREVIOUS DAY 1S DRY

MAR

MIRANDA STATE

APR

P(WET/DRY)=1-P(DRY/DRY)

P(DRY/DRY)

NUMBER 1436

R S e o e A - A W G A W = A T P o et T T o T ' . o S ot o i T i T A o oy i e A e S
e e A T P PR PP g

1 76

2 93
3 100
4 66

5 84

6 93

7 94

g 68
9 g2
10 100
11 8o
12 81
13 82
14 93
15 94
16 94
17 78
18 87
19 72
20 100
21 100
22 95
23 100
24 94
25 83
26 100
27 712
28 78
29 86
30 81
31 100

100
100
89
83
100
83
S3
93
100
95
89
88
100

100

90
100
100
100
95
89
100
94
94
94
94
100

100
95

100
94
100
85
88
88

94

89

89

T 86
66
100
86
100
66

100

80
83
92
80
80
71
80
68
75
91

100

88 -

68
100
85
73
61
72
72
91

100
50
44
75
81
83
81
83
57
80
70

64

100
57
100
86

87

87
81
86
100
85
76
93
78
100
78
100

- 84
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TABLE A-9

DRY<1 MM

AGUA FRIA

'PROBABILITY (X) OF DRY DAY GIVEN THAT
P (DRY/WET)

THE PREVIOUS DAY IS WET

MIRANDA STATE

DAY JAN FEB MAR APR MAY JUN JUL

e e T S " A 4o e N T P MM i e A ot o S e N i 0 e e e

SEXSESSER IS ONERNES

1 100
2 SO
3 33
4 50
5 71
6 75
7 100
8 100
S 83
10 100
11 0
12 100
13 33
14 80
15 100
16 100"
17 100
18 100
19 S0
20 83
21 100 .
22 0
?3 0
24 0
25 50
26 S0
27 SO
28 66
29 60
30 )

31 42

100
100
100
100
100

0

100

100
100
100
100
100

0
100

100

0
33

50

100
S0
50
0
40
75
100
0
100
100

100

0
50
33

100

0

100

100

100

100

50

100

100

. 50

66

S0 .

100

100
100

100

100
100
100

50

0
66
50

100

100
100

100

66
66
100
100

66
100

37
40
60

37

33
60
40
83
80
25
37
37

50
66

25

42
42
57
33
50
60
. 50
0
0
33

50

40
42
33
a4
37

‘33
11
37
36
41
33
12
33
S0
33
20
50

25
25
14
28
18
28
42

11

53
55
60
33
42
30
33

30 -

35
35
5S4
33
23
30

18

27

23

27
42
36
60
27

16
56
30
54
28
27
35
30
27
25
21
50

57 .

41
20
40
27
27
38
41

40

63
20
30
38
38
46
S0
30
46
60

NUMBER 1436

 PU(WET/WET)=1-P(DRY/WET)

AUG SEP OCT NOV DEC

P~ R — e

100
100

" 66

100
100
75
100
75
100




"TABLE A-10

PROBABILITY .(X) OF DRY DAY

TRUJILLO STATE

R e R e TR ESsSRS ST T D ST S s

31

95
S5
95
90
95
90
80
85
70
90
85
85
85
95
80

DRY<1 MM
VALERA

DAY JAN
1. 85
2 95
‘3 90
4 B85
5 90
6 95
7 90
8 90
9 90
10 90
11 80
12 85
13 70
14 60
15 90
16 85
17 100
18 80
19 90
20 85
21 95
22 95
23 95
24 95
25 . 85
26 80
27 85
28 85
29 715
30 S5
13

100
85
75
.80
80

-85

80
55
95
80
60
75

85

85
70
80
75

JUN JUL
70 65
65 70
60 75
60 95
60 80
s 75
60 50
60 70
60 70
80 65
65 80
60 90
70 80
70 65
70 75
65 65
.65 75
75 70
65 60
65 70
65 80
80 80
80 85
70 50
55 8S
60 65
80 80
75 85
70 7O
85 85

65

P{WET)=1-P(DRY)"

e e ey P —

‘NUMBER 2164

I |

DRY)

75
60

70

60
60
75
60
65
70
55

55

55
70
65

55
- 70

65
60

55
8%
60

S0

60
65

60

65
8%
75

55

65
65
80
60
S0
60
65

70

55
45
65
70
60

55

45

70

690
65
60
70
50
65

80 .

75

65

85
65
60
80
55
60
65
85
75
70
65
50
60

ro

60
55
S50
65
95

70 .

80

75
90
95
75
60

85

75
80

65
65

55

80

90.

90
70

75 .

90
80
70
80
90
90
-85
85
70
90
85
85
85
. 85

30
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PROBABILITY (%) OF DRY DAY GIVEN THATY

NUMBER 2164 '

57

TABLE A-11
'THE PREVIOUS DAY IS DRY P (DRY/DRY)
DRY<1 MM P(WET/DRY)=1-P(DRY/DRY)
" VALERA TRUJILLO STATE
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV
1 82 100 78 86 60 72 64 76 50 61 63
2 100 87 87 88 B8B1 64 84 85 60 72 66
'3 89 87 81 64 76 76 78 66 S50 78 61
4 88 82 88 ©1 92 75 93 66 54 69 75
5 94 80 83 S52 64 75 78 76 S53 75 S7
6 100 93 87 88 S50 66 75 71 75 90 60
7. 94 94 88 73 72 €3 66 53 81 S8 84
'8 88 89 72 81 92 66 90 100 82 SO0 81
S 94 94 80 78 7T 75 71 41 52 77 60
10 94 78 75 7S5 71 66 78 55 66 7O 84
11 83 93 75 42 69 81 76 72 63 71 58
12 93 82 93 77 72 76 93 73 75 7S 84
13 76 88 94 75 90 66 77 61 71 61 83
14 64 88 88 90 86 78 75 72 69 75 SO
15 83 100 100 62 78 71 76 73 66 8B4 63
16 83 100 B85 81 64 64 60 69 S50 76 66
17 100 100 76 S7 61 69 84 23 55 53 92
18 80 .94 80 90 83 69 66 75 46 63 76
19 93 100 87 73 71 73 78 S8 75 61 73
20 88 89 81 S7 71 S3 7S5 83 57 84 71
21 100 83 82 90 100 69 85 85 50 68 53
22 94 87 56 83 64 100 87 92 91 S50 70
23 94 70 100 69 76 93 81 S0 S3 70 75
24 sS4 92 84 16 71 62 S8 77 83 75 64
25 89 83 68 62 66 71 B0 38 76 76 58
26 88 94 83 55 80 63 64 75 64 64 .54
27 87 88 80 70 92 83 69 69 81 45 70
28 88 94 88 80 81 75 87 61 63 66 100
29 88 94 76 57 80 66 76 61 72 76 68
30 60 78 50 66 85 85 58 71 71 8S
31 81 75 64 83 58

A e e e




52

TABLE A-12 -

PROBABILITY (X) OF DRY DAY GIVEN THAT
THE PREVIOUS CAY IS WET.

P(DRY/WET)

P(WET/WET )=1-P(DRY/WET)

TRUJILLO STATE

JUL

NUMBER 2164

o e v . A T e e S ——— - —— A " — > U —— S e St i S e A e ey ke T ot
PP L P F S S S F S S L T 1

DRY<1 MM
VAL ERA
DAY JAN
1 100
2 66
3 100
4 50
S 66
6 SO
7 o
8 100
9 S0
10 so
11 50
12 50
13 33
14 50
15 100
16 100
17 100
18 0
19. 75
20. 50
21 - 66
22 100
23 100
24 100
2 0
26 33
27 75
28 66
29 0
30 40
31

22

100

33
66
100
100

100
100

66
80
50
100
66
50
88

25

- 62
100

66
33
83

100

25

83
50
50
45
25
66

25

55
33
60
60
33
30

37

42
75
33
45
80
40
66

S0

75

MAY JUN
50 66
88 66
33 . 28
66 37
33 37
62 37
55 65
85 SO

o 37

50 100
28 0
33 28
55 75
20 S0
50 66
66 66

87 57
50 ‘85
66 40
66 85
50 ‘57
66 42
57 25
33 100
87 16

- 40 55
50 75
S0 7S
60 80
80 83

50

100
- 25
71
80
57
80
16
62
66
50
100

66
100
75
33
83
66

90 -

S0

100
62
66

75
50
80
37
57
33
22
44
66
50

OCT NOV
42 55
66 62
33 57
42 62
25 33
77. 70
66 71
37 's0
27 80
70 85
33 100
S0 14
57 75
50 75
85 55
.66 62
60 71
66 66
71 60
71 SO,
25 42
50 50
50 . 62
50 S0
57 SO
"33 44
44 60
63 85
57 100
33 66
50 :

100

50
75
66

100 -

50
100
33
33

100"

100
66

66
100




TABLE A—13

DRY<i MM

VALLE DE LA

DAY JAN FEB

_ ,
COVBONOWMDGWN=
o
o
[
o
o

Lo I
S W -
=3
O 0 OV
ounown
-
OO vV
mowu

GUARICO STATE _NUMBER 2584
MAY JUN JUL AUG SEP OCT NOV DEC
70 40 20 S0 50 65 70 85
75 . 40 55 40 60 85 90 90
'70 65 25 40 55 65 95 80
80 40 40 65 55 . 70 90 90
80 40 60 60 60 85 70 90
80 40 45 60 55 75 95 95
95 40 25 55 70 7S 85 S5
75 S5 40 35 80 85 75 100
85 S50 40 60 70 85 85 . 80
95 855 60 35 'S0 80 95 90
90 55 S0 40 S0 65 75 90
70 60 S50 60 75. 80 95 90
70 45 65 60 70 . 65 80 90
95 45 70 40 7S 70 85 100
15 S5 100 8B5S 60 35 35 65 80 90 85
16 65 100 75 25 60 40 65 85 90 90
17 100 90 85 20 60 S50 55 55 75 70
18 95 100 75 45 55 15 55 70 80 95
19 95 100 75 45 40 S0 60 90 75 95
20 95 100 90 40 S5 S50 S0 65 70 95
21 100 100 S5 40 S5 80 75 70 95 100
22 95 100 60 S5 45 70 80 90 80 95
23 100 100 45 65 30 S5 65 75 .85 100
24 90 100 60 SO0 35 50 75 75 90 100
25 95 100 60 35 60 S0 75. 90 -85 90
26 95 100 70 35 45 40 60 70 85 100
27 95 G5 60 50 30 40 95 70 100 100
28 100 100 70 50 60 40 70 95 85 100
29 95 100 65 45 50 60 75 75 7S5 95
30 95 65 25 S50 55 70 90 80 95
31 95 50 80 95

PROBABILITY (X) OF DRY DAY

PAS CUA
MAR APR
100 90
90 95
100 100
100 100
100 100
100 100
100 100
100 100
100 95
100 100
100 100
100 90
100 95
95 95
100 95
85 100
100 100
95 90
90 90
100 85
100 85
100 95
100 80
9% 85
100 80
100 80
100 75
100 85
100 95
95 85
95 :

P(DRY)

P(WET) =1—-P(DRY)
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TABLE A=14.
DRY<1 MM

VALLE DE LA

100 100
10 100 100
11 95 95
12 100 94
13 95 100
14 89 G5
15 94 100
16 94 100
17 100 90
18 95 100
19 100 100
20 94 100
21 100 100
22 95 100
23 100 100
24 90 100
25 94 100

26 94 100

27 94 95
28 100 1¢0
29 95 100
30 94
31 100

PROBABILITY (X) OF DRY DAY GIVEN THAT

THE PREVIOUS DAY IS DRY  P{DRY/DRY)

 PCWET/DRY)=1-P(DRY/DRY)

PASCUA  GUARICO STATE . NUMBER 2584

P D e
P PPt~

100 100 87 50 50 75 41 76 100 94

100 100 78 62 80 54 71 80 82 100
100 95 100 45 37 85 68 82 86 80
100 100 100 60 75 33 S50 82 100 100
100 100 94 72 66 57 . 50 62 78 88

100 90 77 5S4 60 62 80 . 76 100 94

100 100 85 S8 60 58 66 100 78 94
95 94 100 55 69 33 71 68 B7 100
100 94 84 66 42 S50 66 78 88 85
85 100 70 25 57 14 69 81 94 - 88
100 100 93 20 66 62 .69 52 77 72

95 90 82 75 58 30 45 81 86 100

94 94 86 S5 S4 66 T2 92 75 100
100 94 93 44 62 60 S0 66 93 94
100 94 61 37 63 60 80 76 -92 100
100 100 72 62 4S5 62 86 92 78 95
100 84 S50 72 44 57 68 77 93 100

95 93 66 61 66 63 76 80 88 100 .

100 82 66 40 85 70 73 86 83 90
100 81 91 28 41 60 73 72 . 82 100

54

100 87 71 S7 44 37 91 78 100 100

100 100 100 SO SO0 37 68 100 85 100
100 94 57 40 50 S0 71 73 76 95
95 89 76 33 S0 S8 60 86 86 94

100 76 < 80 45 77 94
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TABLE A-15 PROBABILITY (%) OF DRY DAY GIVEN THAT

THE PREVIOUS DAY IS WET P(DRY/WET)
DRY<1 MM _ P(WET/WET)=1-P(DRY/WET)
VALLE DE LA PASCUA GUARICO STATE NUMBER 2584

DAY JAN FEB MAR APR MAY JUN JUL AUG SEP 0CT NOV DEC

L e e T Y L T P T T T - T P T P - T+

100 100 0 0O 33 33 26 57 40 50 25 100

66 S50 SO0 37 S0 66 66 S0
0 33 25 30 S0 75 0 100

o] 0
11 o] 0
12 100 100
13 0 100"

14 100 - O 100 83 36 71 50 83 100 75 100

15 100 100 100 100 100 S4 16 25 60 83 100 O
16 100 ) 100 100 25 61 S3 S7 100 S0 100
17 100 0 10 0 60 20 50 41 28 .66 50 SO
18 0 1¢ ' ’ 33 37 S0 O 66 55 60 83
19 o 0 50 40 36 22 47 44 83 75 O
20 100 0 10 0O 80 36 50 40 S0 S50 .0 100
21 100 O 33 0 41 44 100 70 S7 100 100
22 o 0 66 44 S50 44 100 60 83 100 O
23 100 O 0 37 55 18 S50 50 50 SO0 100
24 o0 o S0 54 28 21 33 71 60 100 O
25 100 0 100 66 SO 30 46 30 80 100 100 O
26 100 - 0 75 37 38 SO0 20 20 S50 100 100
27 100 ) 25 33 46 18 41 100 SO 100 0
28 100 100 40 25 SO 64 41 100 83 0 O
29 0 0 100 83 50 50 66 83 100 66 O
.30 100 0O 42 18 50 S50 100 100 60 100

t
(w]
o
0O 000000000000 ODO0O0ODOOCOCOO OO
o

31 0 14 50 55 = 100 - 100

1
2 100 0 0 SO0 50 33 50 40 60 100 83 100
3 o 0 100 100 80 50 11 33 37 .33 S50 SO
4 100 100 0O 666 0 33 S8 66 42 100 75
5 0o o0 0O S50 33 58 57 S5 83 50 100
6 0 0 0 50 33 37 37 75 66 83 100
.7 100 'O 0 100 25 36 37 44 20 100 100
8 0 100 0 0 S50 26 11 100 100 33 100
.9 100 0 0 40 55 41 46 75 .100 80 O
10 o
0
0

0O 66 40 58 70 85 80 SO
S0 33 25 70 62 80 75 100 50
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TABLE B-1

DRY <3 MM

YARITAGUA

DAY JAN FEB

e
e e Rt —

100 100
100 100
100 100
100 100

10 100 100

11 95 100

12 95 100

13 95 100
14 100 100
15 95 100
16 100 100
17 100 85
18 95 .95
19 100 100
20 100 100
21 95 100
22 100 100
23 100 100
24 100 95
25 100 100
26 100 100
27 100 100
28 100 100
29 95 100
30 95 ‘
31 100

PROBABILITY (X) OF DRY DAY

YARACUY

MAR APR MAY JUN

STATE

'NUMBER 1289

P(DRY)

P(WET)=1-P{(DRY)}

P T E——

70

75°

75

. 60

60
80
80

80

100

80
75
75
85
90

90
90
80
90
85
80
75
80
100
85

85

75
75
20
7s
70
85
as
90

‘85
80
85
85
80
85

80

.55
85

65,

-

90.

8%

90

8%
80
90
85
75
85
90

80

80
95
85
95
90
95
90
90
95
85
85
90
85
80
75
95
85

95
85,
90

85

85
80
80
920
9s
85
85

85

75
9s
100
100
100
75
100
- 95 .
85
95
.95
95
95
100
100
100 °
100
100
95

100

,gﬁ
100
95




TABLE B-2 PROBABILITY (%) OF DRY DAY GIVEN THAT

THE PREVIOUS DAY IS DRY P {DRY/DRY)
DRY<3 MM P(WET/DRY }=1~P{DRY/DRY )
YARITAGUA YARACUY  STATE NUMBER 1289

DAY JAN FEB MAR APR MAY JUN JulL AUG SEP OCT NOV DEC

A T i WAL o o o e Wi o s T Ml i T T T S e TS e i A ST L e R e A 4AT A A0S T S SHE A S W e
P P g S P 3 B e o]

10 100.100 100 95 70 38 S0 7@ 81 85 75 100
11 95 100 100 89 69 83 70. 85 87 94 93 100
12 94 100 100 94 84 85 54 71 82 70 84 100
13 94 100 100 94 80 76 70 73 81 66 94 100
14 100 100 100 89 71 57 83 73 87 93 89 75
1S 95 100 100 100 78 66 61 84 81 77 94 100
16 100 100 100 100 76 60 7S 80 87 73 89 95
17 100 85 95 89 75 90 64 56 88 85 88 84
18 95 100 100 94 73 56 50 75 83 94 100 94
19 100 100 95 81 92 77 91 73 76 88 84 94
20 100 100 100 73 88 S4 62 78 80 83 82 100
21 95 100 100 92 70 45 75 81 68 76 .88 94
22 100 100 100 72 64 70 78 80 80 81 88 100
23 100 100 100 78 76 63 71 94 100 82 82 100
24 100 95 100 91 69 30 73 68 83 82 75 100
25 100 100 100 75 71 S5 71 69 100 87 100 100
26 100 100 100 78 73 66 78 71 80 82 84 100
27 100 100 95 92 92 81 76 80 75 87 94 95
28 100 100 100 66 88 46 SO0 66 73 82 84 100
29 95 100 100 84 83 77 72 66 93 70 94 95
30 100 100 86 68 28 S0 83 88 84 83 100
31 100 100 75 55 = 81 88 95
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PROBABILITY (X) OF DRY DAY GIVEN THAT
THE PREVIOUS DAY IS WET

P (DRY/ WET)

P WET/WET )=1-P(DRY/WET)

NUMBER 1289

—— i " o W et S - . - A" i o U VI Ay s o o A e - o o A e i e SR P e A S b B T

TABLE B-3
DRY<3 MM
YARITAGUA YARACUY
DAY JAN FEB MAR APR MAY JUN
1 100 0 0 0 60 66
2 0 0 100 100 66 S50
.3 s0. O 0 0 40 42
4 100 0 0 0 66 33
¥ 0 100 0 100 33 75
6 100 0 0 .0 50 40
7 0 0 0 0 66 66
8 0 0 100 100 60 50
9 0 0 0 0 100 66
10 0 0 0 0 33 100
11 0 0 0 100 57 SO
12 100 0 0 S0 57 16
13 100 0 0 100 40 57
14 100 o 0 0 66 66
is 0 0 0 66 33 25
16 100 0. 0 0 28 50
17 0 0 0 0 75 66
18 0 66 100 0 40 0
19 100 100 0O 50 - 71 36
20 0 0 100 40 66 55
21 0 0 -0 85 66 55
22 100 0 0 S0 66 40
23 0 0 0 16 42 66
24 o 0 0o 62 71 71
25 0 100 0 S0 83 36
26 0 0 0 S50 40 45
27 0 0 0 83 85 44
28 0 0 100 50 100 42
29 0 0 0 57 S0 63
30 0 0 40 25 33
31 100 0 62

STATE
JUL AUG
64 100
55 62
40 71
70 66
50 o
57 S8
50 S7
54 66
50 80
50 66
40 33
44 83
S0 80
100 40
50 57
62 80
50 75
75 75
62 60
50 83
62 S0
S0 100
83 100
60 0
66 71
33 83
28 60
62 40
44 .50
37 75
sS4 75

100
100
66

80

100
80
50

100

100

75 .

. 80
60

100"

100

33

100

100

80
50
60
83
33

100

100

100

100

100
66
75
66
75

100
33

100‘

50

100
100

‘100

100
100
100
100
100

50
100
100
100

50

66
75
.80
100
i00
100
66
100

-
)

[
o .
CCOO0OO0OO0OOCO0 O




TABLE B-4

DRY<3 MM
EL PORTACHUELD

DAY JAN FEB MAR APR

PROBABILITY (X) OF DRY DAY

P(WET)=1—-P(DRY)

STATE -

i e — " o - S o e i e W T i ot T D o) s o A A " D v M b A G M e i ot e e o " D S o A A SO

1 85-.70 80 90
‘2 90 80 90 85
3 80 80 70 80
4 75 75 95 85
S 90 80 90 80
6 75 80 90 85
7 90 80 90 85
8 70 80 95 85
9 85 80 85 80
10 90 90 75 80
11 95 85 70 100
12 90 80 85 80
13 75 85 80 75
14 85 80 85 75
1S 85 80 75 75
i6 90 9% 85 75
17 75 70 90 75
18 85 90 85 80
19 80 90 75 60
20 75 75 85 65
21 95 85 95 70
22 80 75 85 80
23 80 75 90 80
24 90 75 80 65
25 85 80 85 60
26 80 100 90 7S
27 80 95 90 70
28 80 .90 85 75
29 65 100 95 40 -
30 S5 : 95 60
31 55 90 '

ARAGUA
MAY JUN
75 75
60 65
75 55
75 60
75 SO
60 65
60 S0
80 80
80 60
75 80
80 70
75 65
75 80
80 70
75 60
80 65
60 55
$5 65
85 70
80 60
75 50
55 85
75 70
75 60
75 S0
60 45
75 65
75 80
75 60
85. 75
70

P(DRY)

" NUMBER 1432

60




TABLE B-5
DRY<3 MM

EL PORTACHUELD

IS DRY

PROBABILITY (%) OF DRY DAY GIVEN THAT

THE PREVIOUS DAY P(DRY/DRY)

P(WET/DRY)=1-P{DRY/DRY)

STATE

NUMBER 1432

NOV- DEC -

T L L N L S R N L L N T N S L R L S N N s N S I o S RS s s ==S=m=

DAY JAN FEB MAR
1. 78 90. 83
-2 100 . 85 100
3 77 87 T2
4 75 87 100
.5 93 86 94
6 77 81 94
"7 100 87 88
8 77 3 94
9 .92 93 84
10 1000 93 76
11 94 94 86
12 89 88 85
13 77 87 82
14 93 88 87
15 94 81 82
16 94 100 93
17 72 73 9a
18 86 92
19 82 94 82
20 81 83 86
21 93 100 100
22 78 76 89
23 81 93 100
24 93 93 88
25 83 86 87
26 82 100 88
27 81 95 88
28 81 94 88
29 75 1¢C0 100
‘30 84 100
31 63 89

88

ARAGUA
MAY JUN
83 78
66 66
83 69
86 81
86 58
73 60
50 53
91 80
87 68
81 75
86 68
81 64
80 76
80 75
75 57
86 58
62 46
75 72
81 76
82 - 57
81 58
66 90
72 70
86 78
86 58
73 50
83 100
86 76
80 56
86 83
76

66 68 53
78 71 70
76 66 .S58
69 71 SO
71 S0 70
71 88 75
100 80 57
64 60 54
75 66 70
53 66 S0
81 63 70
42 90 30
40 53 62
58 63 60
54 S0 72
54 100 68
70 76 23
70 60 S5
30 63 77
50 75 58
53 66 69
61 64 75
57 69 83
66 53 68
66 100 S8
69 58 58
60 72 ° 61
60 58 63
81 77 60
53 71 84
88

S0

ocT
60 S8 84
75 58 85
80 69 85
60 70 73
100 75 71
44 69 85
70 76 62
77 66 69
53 78 84
90 S3 80
64 60 100
61 45 66
84. 40 63
64 87 100
64 S0 88
81 69 64
73 72 83
s8 50 76
72 s0 8t
69 100 80
84 50 100
69 60 87
83 72 70
73 75 86
76 84 76
41 85 85
22 58 88
66 55 76
75 81 75
56 61 81
66 87




H
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TABLE B-6 ~ PROBABILITY (%) OF DRY D1Y GIVEN THAT:

: ' THE PREVIOUS DAY IS WET = P(DRY/WET)-
DRY<3 MM 5 . P(WET/WET)=1-P({DRY/WET)
EL PORTACHUELO ARAGUA STATE NUMBER 1432

DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

e o ——— — — > . = . M o T . A o T T S N i s wmw e e W R emS e e TR W ST I
E 3 Bt oo P PP P R

60 S50 100 66 75 42 33 60 SO 20 71 75

0O 25 100 100 62 80 50 60 44 72 80 57

66 25 100 33 S50 26 S50 50 S50 40 33 57

10 33 75 66 50 S0 87 S7 37 50 S50 42 40
11 100 0O 20 100 60 75 55 44 60 66 50 16
12 100 33 83 0 50 66 66 S5 S7 71 55 20

13 50 75 66 25 60 85 80 60 41 42 40 44

14 60 33 75 40 80 S50 S50 S5 S50 83 25 66

1s 33 75 33 40 75 66 S5 62 88 33 80 66
16 66 75 60 60 60 75 44 66 S0 66 28 33
17 100 O 66 60 S50 71 30 66 85 20 66 37
18 80 83 S0 80 25 55 30 40 36 S50 S50 14
19 66 50 33 25 88 57 S0 55 45 55 40 66
20 S0 0 80 37 66 66 75 75 TS5 57 45 40
21 100 40 66 42 S50 37 85 80 42 28 50 33
22 100 66 0O 66 20 80 85 66 37 42 50 75

23 75 20 33 S0 77 66 16 S7 TS 62 44 100

24 75 20 0 25 40 16 27 57 25 40 S50 80

25 100 60 75 0O 40 37 63 66 62 28 42 33

26 66 100 100 62 20 40 85 33 75 SO 0O 83
27 75 © 0 100 60 62 36 20 44 42 9 25 66
28 75 0O 50 83 40 85 S50 25 88 58 54 100

29 25 100 66 20 60 75 66 63 80 87 44 100

31 44 100 33 72 87 . 'so . o
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TABLE B8-7 PROBABILITY (X) OF DRY DAY __ P(DRY)

DRY<3 MM ’ ' ' B P(WET)=1-P(DRY)

AGUA FRIA MIRANDA.STATE o NUMBER 1436

DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

el BB e Premdr i e g N R A ———
R s T e, s L S L o L L S S S S TS S S S S S S S A S S ES S oSS ====

11 85 95 100 95 80 80 50 65 S5 65 80 80
12 95 100 100 95 65 75 70 70 S5 85 70 85

13 95 100 100 90 80 S50 S5 60 60 70 70 75
14 90 S5 95 90 80 40 70 SO0 75 75 80 90
15 100 90 90 B85 95 75 S5 65 80 80 80 95
16 100 90 95 85 75 SO 45 70 6S 65 80 80
17 .90 S0 95 75 70 40 S5 65 S50 60 60 80
18 95 95 95 90 60 45 60 80 S0 55 . 60 B85
19 85 90.100 70 75 65 S50 65 65 70 65 95
20 95 90 95 75 75 45 S5 65 80 SO0 85 90
21 100 90 100 65 75 55 65 70 70 6S .75 90
22 100 80 100 80 60 75 SO0 75 55 75 90 100
23 95 .90 95 85 S50 65 45 7S 75 75 85 100
24 90 95 100 85 60 S5 55 55 60 80 85 90
25 85 100 100 80 60 65 65 70 80 65 75 80
26 100.100 100 80 70 40 40 50 80 70 80 95
27 90 100 100 95 65 55 65 .60 60 S5 75 100

28 80 ‘95 90 65 75 55 65 55 60 65 80 95
29 90 100 90 60 60 60 50 70 65 S5 90 B85

30 75 95 75 7S 50 60 60 80 90 75 100
31 80 90 ' 75 7% 70 78 90




»

L

64

' TABLE B-8

' DRY<3 MM

AGUA FRIA

DAY JAN FEB

e m e e

1 88 93
2 88 89
3 100 100
4 78 100
5 81 95
6 100 100
7 94 84
8 78 100
9 100 95

12 94 100
‘13 ‘94 100
14 89 g5
15 100 89
16 100 94
17 90 100
18 94 100
19 84 89
20 94 88
21 100 100
22 100 88
23 95 93
24 94 100
25 88 100
26 100 100
27 90 100

28 83 95
29 87 100 .

30 83
31 93

PROBABILITY (X) OF DRY DAY GIVEN THAT'

'THE PREVIOUS DAY IS DRY - P(DRY/DRY)

P(WET/DRY)=1-P(DRY/DRY)

MIRANDA STATE

MAR APR. MAY JUN JUL AUG SEP OCT NOV DEC

P D L ettt —t————L ]
PP PRSP S

95 100 93 66 71 90 87 92 86 100

100 .100 - K
90 100 100 S3 S8 61 40 71 77 75
100 95 84 91 B0 75 60 76 81 86
100 94 81 81 90 .92 5S4 . 84 68 93

100 B89 100 53 50 85 72 82 78 88,

95 88 93 .50 72 a1 91 85 85 100
89 94 100 87 S0 80 73 80 75 100
100 94 78 40 45 61 62 .68 87 .78
100 82 73 S0 77 78 69 84 68 93
100 100 71 62 63 76 SO 58 66 87
100 72 91 77 S0 62 70 72 S8 100
95 92 86 46 70 76 76 SO0 92 89
100 . 80 86 S5 72 69 68 90 76 94
100 76 73 90 38 71 64 76 100 100
95 93 58 73 60 86 81 80 83 100
100 82 70 53 55 53 73 86 82 90
100 88 83 81 90 &81. 83 68 88 83
100 ‘75 83 46 38 35 81 69 73 93
100 100 71 75 87 60 56 57 81 100

88 76 73 4S5 53 63 66 61 93 84
94 91 91 58 60 . 64 92 .81 77 100

. 89 86 - .91 75 77 . 90

NUMBER 1436

90 68 84 72 T6 .58 66 S4. 86 95

-
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TABLE B-

'DRY<3 MM

9.

AGUA FRIA

DAY JAN

PROBABILITY (X) OF DRY DAY GIVEN THAT
THE PREVIOUS DAY IS WET

_MIRANDA STATE

MAR APR MAY

P(DRY/WET)

P{WET/WET)=1-P(DRY/WET)

NUMBéR 1436

e R . L T T S o o o o o I I o o0 700 i i o e e e it i e s e e S i e e T e - . Sy i e R Ak e e S e e i
e e L e R T 3 3 3 X1 )

100
100

75
100

OO N U S N -
~
a

g
N0
o

100

—
W

100
100

- b et ges g
®~NO 0 s
o O

100
100
100
100

NNNNNN -
Ne&&WN =0 P
O C o

S0
‘100

NN N
o N0
(=]

50
100

WaN
m OO
o

.40

100

100
100

75 -

S0

100 -

100

0 100. 66
100 o© 0
-0 100 0

0 100 a2

0 100 25

0 33 60

0 60 33
100 S50 50
0 33 a0
100 20 40
0 85 20
0 50 37
100 100 SO
0 33 2s
"0 100 50
"0 7S5 S50
0 0 57

100 28 20
100 S0 SO0

S0
85
33
85
75
42
71
83
40
60
55
83
60
50
‘77
50
62

100

75
14
50
60
85
75
33
66
20
75
75
5
S50
62
57

100"

50

100
75

75

- 50

66
100
'S0

25
50

75
71
66
60

100

100
100
50
60

75
S0

<100

25
75
66
100
S0
100

50
100
100

100

100




TABLE B-10

DRY<3 MM
VALERA

DAY JAN FEB MAR APR MAY

TRUJILLO

PROBABILITY (X) OF DRY DAY

P(DRY) -

 P(WET)=1-P(DRY)

NUMBER 2164

T NOV DEC .

s e A " i — A o — A —— > T o o U il M e s e S Y A W o e P W e VA e AT v e o o e dmm e e
ettt el P PSP Pt B LR S

1 100 85 90 95 65
2 95 80 90 85 85
3 100 90 85 75 80
4 90 75 100 85 85
S 90 90 90 70 70
6 95 95 100 80 60
7 90 95 90 85 75
8 95 95 85 80 90
9 95 100 85 80 85

10 90 80 70 70 80

11 90 60 95 S0 65

12 85 90 90 65 65

13 80 90 90 70 90

14 80 95 100 80 75

-
ot
0
5
0
0

100 65 85

90 95 95 80 75
17 100 95 95 80 8S
18 85 90 85 85 70
19 .95 65 85 80 7S
20 90 95 95 6S 70
21 95 80 80 80 85
22 95 95 70 .75 70
23 95 80 95 60 85

-
o

24 95 100 90 S0 80

25 90 95 70 S5 7S
26 80 95 90 S5 80
27 85 965 95 95 85
28 85 95 95 85 80
29 80 80 80 70 80
30 65 95 75 80
31 65 80 65

STATE

JUN JUL
75 80

65 75

85 95

75 100

80 95

70 80

70 60

90 80

85 80

90 75

90 85

65 90

80 85

95 85

85 90
85 70

95 85

85 75

80 80
80 75

70 85

85 80

85 100

80 70

80 95

70 75

.90 90
90 95

95 75

85 90

75

80 75
70 90
70 100
80 80
65 75
75 90
85 80
80 90
65 70
90 80
75 75
.70 65
90 90
80 90
65 90
65 85
90 85
85 90
75 80
70 80
70 90
70 95
75 95
70 95
65 90
60 80
80 95
95 85
70 95
95 85

90
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TABLE B-11

THE PREVIOUS DAY 1S DRY

'DRY<3 MM

VAL ERA

DAY JAN FEB MAR APR MAY

TRUJILLO

- PROBABILITY (%) OF DRY DAY GIVEN THAT

P(DRY/DRY)

 P(WET/DRY)=1-P(DRY/DRY)

o i e e S - o " O S S — o S e v A S e e e D A T e s S

1

2

3

4 90 83 100 80 87
& 88 93 90 76 76
6 100 94 100 78 57
7 9 94 90 81 83
8 94 94 83 88 93
9 94 100 82 7S 88
10 89 80 70 75 82
11 88 87 100 SO0 68
12 94 88 89 - 70 76
13 82 88 94 84 92
14 81 94 100 78 83
15 93 94 100 68 '93
16. 89 100 95 92 76
17 100 100 94 81 100
18 85 94 B84 87 82
19 100 100 88 82 78
20 B89 94 94 68 73
21 100 84 78 100 100
22 94 93 75 . 81 70
23 94 78 100 60 85
24 94 100 94 33 88
25 94 95 77 60 68

26 83 94 92 S4 86

27 87 94 94 90 93
28 88 G4 94 84 88
29 88 94 84 76 87
30 75 93 71 81
31 76 78 68

NUMBER 2164

- NOV

DEC

e e i o o e e 2

70
62
8s
81
81
81

68 .

STATE
JUN JuL
76 82
66 87
92 93
‘82 100
80 95
68 78
71 68
92 91
94 81
88 81
94 86
72 9a
84 83
100 88
84 94
82 712
94 92
84 76
82 80
81 75
75 93
92. 82
94 100
76 70
81 92
75 73
92 86
94 94
94 78
8a 93

77

92

100
88

68 °

76

S

71

92

90
82
75
57

77
62
69
100
-Y:)
82
73
71
71
85

66 -
64

.61
75
100

68

92

100

100

83
‘88
88
83

81

‘87
94
100
94
89
83
93
84

100 .

89
88
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'TABLE B-12

DRY<3 MM

s e e e o e o Vi W D e YD W N v N e A i N D p M i - — o —— "

VALERA

" PROBABILITY (X) OF DRY DA? GIVEN THAT

THE PREVIOUS DAY IS WET

P(WET/WET)=1-P(DRY/WET)

_P(DRY/WET)

| NUMBER 2164

OCT NOV DEC

Pttt F b b 2 At P PP ]

VNS UWN -

NN-»-'-»-'—-'-_F‘F—-
= OV YONSWN=O

22
23
24
25
26

27

28
29
30
31

100
100
100

66
100

S0
100
100
100

50
75
66
33
25

42

100
100
100
100

100
i00
100
100

100 -

100

100
100
66
100
100
SO
83

83
100
100

100
100

‘TRUJILLO
APR MAY
100 80

0 85
33 33
100 75
33 33
83 66
100 62
33 80
100 50
50 66
50 SO
60 42
42 85
83 0
S0 60
57 66
75 40
75 0
66 66
50 60
42 50
S0 66
60 83
75 33
50 100
55 60
100 S0
100 33
33 50
83 75

50

STATE
JUN JUL
71 66
60 25
71 100
33 100
80 0
75 100
66 25
83 62
0 75
100 SO
50 80
0 66
71 100
75 66
100 66
100 50
100 66
100 66
66 80
75 75
56 60
66 66
33 100
100 0
75 100
50 100
83 100
50 100
100 0O
100 80
. S0

100

66
75

75 .

75
75
66

100
83
100
100
80
100
.40
33
‘50
57
66

66

66

50

100 -

75
66

66

© 50
71
60

100
100
‘80
71
40
60
50
‘50
77
66
50

100

57
71
50

33 .

60
66
66
50
80
66
57
87
75
100
100

66

100

100
66
100
50
75
100

100.

100
100
50
100
100
66

100
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TABLE 8-13  PROBABILITY (X) OF DRY DAY ~  P(DRY)
DRY<3 MM : - P(WET)=1—-P(DRY)
VALLE DE LA PASCUA GUARICO STATE NUMBER 2584

DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

o e e o e v A s e - e o S G e e A e T O e Sin S el SR WU L n R e U e Aot e ) S e Y G s
p—pee i~ i g eSS — e~ P e P

.

100 95 100 100 100 50 S0 70 80 75 90 S5
90 100 100 100 80 75 60 S50 85 90 80 100

100 100 100 100 90 65 S0 60 75 S5 90 - 85

10 100 100 100 100 95 70 70 55 S5 85 100 S0
11 95 100 100 100 95 70 55 S0 65 75 85 95
: : 12 100 100 100 95 85 65 60 70 75 90 100 90
- L : 13 100 100 100 95 75 55 75 75 80 100 95 100
14 95 100 100 95 95 55 75 50 B85 80 90 100
15 100 100 100 100 95 60 S50 65 80 90 95 95

17 100 90 100 100 85 30 65 60 60 85 B85 85
18 100 100 95 90 80 50 75 35 - 75 85 90 95
19 95 100 95 95 80 S0 S5 75 65 90 : 90 95
20 95 100 100° 90 90 S5 70 70 60 75 80 100
21 100 100 100 95 65 45 85 80 80 85 95 100
22 95 100 100 95 65 65 S5 70 85 90 80 100
23 100 100 100 80 S5 75 40 65 70 80 95 100
24 100 100 95 90 75 S5 SO 70 85 85 90 100
25 100 100 100 80 65 55 75 65 85 95 100 95
26 100 100 100 85 75 45 65 S5 70 80 90 100
27 100 95 100 80 85 S0 S5 S50 95 75 100 100
28 100 100 100 .90 70 70 65 60 80 95 . 90 100

30 100 95 85 90 S0 60 65 75 90 85 100
31 95 95 75 70 65 85 .95
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TABLE B-14

DRY<3 MM

VALLE DE LA PASCUA

P(WET/DRY)=1-P(DRY/DRY)

" STATE

PROBABILITY (%) OF DRY DAY GIVEN. THAT
THE PREVIOUS DAY IS DRY

P(DRY/DRY)

NUMBER 2584

e —— e S Ao S - o P S S A T S = o A W WA= ML md s SN M e S dm v e A e A S o S
T N S S N L R L N S S S S N N T L S T N S N S S R S S E T s ===

-
COONOIARPUN™-

0

o

-

(]

©

-

[~}

o

N et pt s bt et e b e s
OC O XNOU & WIND -
-t =t b
VOoOYVOOoOVv
nouwoonm
Pt s pmt g s b
CoOO0OO0O
= e b et
OO O0O0O0COo
NoOooOoOoOo

94 100 100
100 100 100
95 100 100
100 1CO 100

NANNNN
NP wWN -

100 100 100
100 100 100
100 95 100
100 100 100
100 100 100

WWNhVNDNDN
-0V 040

95 100

100 90 100
100 100 95
95 100 100"

100 100 95

100 95

100
100
84
100
83
87

- 94

100
94
89

GUARICO
MAY JUN JUL
‘88 60 30
76 41 87
80 87 50
88 69 50
88 55 54
94 54 61
100 SO a5
80 80 70
93 60 33
100 69 90
94 78 - 64
89 50 72
76 S3 75
100 72 80
94 54 53
78 41 60
87 a2 78
88 83 76
87 70 53
93 so0 81
66 36 85
84 66 S2
69 B84 5S4
81 60 75
73 72 90
84 45 60
93 55 53
82 70 72
64 SO0 53
92 S0 60

72

AUG SEP
71 69
a1. 75
66 57
83 Sa&
66 75
83 75
80 86
57 81
90 70
50 . 53
63 72
70 84
71 73
s3 87
70 76
53 68

66 71
so 83

100 66

60 61
71 83
62 93
64 70
76 85
64 82
53 76
54 92
so 78
66 81
64 68
61

100
80
87
94
84
94
88
77
93

94

83
- 81
94
78
81
93
73

- 86
83

93
78
93
89
100
.90
100
90
83
88

100

100

95
89
83
100
100

‘100
100

100
100
100
95
100
100
100
95
100
95
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TABLE B-15  PROBABILITY (X) OF DRY DAY GIVEN THAT

THE PREVIOUS DAY IS WET ° P(DRY/WET)
DRY<3 MM P(WET/WET)=1~P (DRY/WET})
VALLE DE LA PASCUA ~ GUARICO STATE - NUMBER 2584

T T I T T N S e it e e e i A o YA it S A A ey o T e o T e M o i e At v i Vo o S oo .

66v 60 50 83 42 80 33 100

1 100 100 0 100
2 o 0 0 0 66 37 58 S0 62 100 100 0
3 0O "0 0 0 100 S50 16 5S4 S0 S0 0 0
4 o o0 [0 0 66 0O 58 62 66 60 . 0 100
5 0 0 0 0O 66 S4 77 40 87 75 O 0
6 o} 0 0 ‘0 33 44 42 62 75 100 80 100
7 100 0 0 0 100 50 S5 40 60 0 100. O
8 0 100 o 0 00 70 50 33 100 100 SO 100
9 100 0 O O 75 80 75 30 100 100 7S 0
10 0 0 ) 0 50 71 S0 62 60 100 100 33
11T 0 0 O 0100 50 33 33 S5 66 0 100
12 100 0 0 0 0 100 44 70 S7 100 100 100
13 0 o 0 0O 66 57 75 83 100 100 O 100
14 o -0 0 100 80 33 60 40 75 - 0 100 o
15 100 0 0 100 100 66 40 60 100 100 100 0
16 0 0 0O  0.100 25 80 71 75 100 0 100
17 100 0 100 0 75 23 33 S50 33 100 50 100
18 - 0 100 0 0 33 35 71 12 62 33 100 66
19 -0 0 0 100 S50 30 60 61 60 100 100 0
20 100 0 100 0 75 60 55 100 57 SO 0 100
21 100 o 0 S50 S0 S5 83 100 75 60 .100 0
22 0 0 0 0O 28 63 66 100 S0 66 100 0
23 100 0 0 0O 28 57 22 66 66 50 100 0
24 0 0 0 S50 66 40 33 57 83 100 100 0
25 0 0 100 SO0 40 33 60 66 100 100 100 0
26 0 0 0O 75 S7 44 80 57 33 100 O 100
27 0 0o o0 0O 60 45 57 44 100 SO0 100 o
28 0 100 0 S0 0O 70 55 70 100 100 0 0
29 0. 0O 0 100 83 83 42 75 75 100 100 0
30 0 - 0 0 83 S0 60 66 100 100 66 100
31 0 0 100 - so0 71 100 - 0
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APPENDIX C
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TABLE. C-1

DRY<S MM

YARITAGUA

100
100
100
100

100
100
100

100

100

100

100 -

100
100
100
100
100

PROBABILITY (X) OF DRY DAY

FEB MAR

' YARACUY STATE

MAY. JUN
85 90
75 70
85 75
85 60
85 80
70 75
80 60
90 75
85 75
70 60
80 75
80 80
70 80
70 65
65 50
65 70
85 90
80 60
85 6S
85 65
75 65
70 65
65 80
70 55
85 S0
70 7S
90 75
95 5%
85 70
70 45
75

JUL AUG
70 80
556 65
5% 80
80 65
85 45
60 70
50 60
75 80
70 .80
75 70
65 75
55 90
65 75
90 75
70 75
75 80
70 65
65 75
85 80
65 85
78 75
70 95
80 95
75 65
75 80
65 80
60 80
60 60
80 75
55 80
55 85

P(WET)=1-P(DRY)
' NUMBER 1289

SEP OCT NOV DEC.

e e b — B R R PP

90

100
90
80
80
85
95

100
90
95
85

80.
85

95
90
90
80
85
90
75
90
100

#(DRY)

. 100

100

100
100

100

95
100
100 -
100
95




- TABLE C-2 PROBABILITY (%) OF DRY DAY GIVEN THAT

THE PREVIOUS DAY IS DRY - P{DRY/DRY)
DRY<5 MM P(WET/DRY )=1-P(DRY/DRY) .
YARITAGUA YARACUY STATE .~ NUMBER 1289

. DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

100 100 100 100 87 83 100 83 94 88 94 83

11 100 100 100 94 85 91 66 B85 88 89 94 100
12 100 100 100 94 87 86 53 86 88 70 84 100
13 95 100 100 94 81 7S 72 77 83 80 94 100
14 100 100 100 89 71 62 84 73 88 94 89 20
15 -95 100 100 100 78 61 66 80 76 84 94 100
16 100 100 100 100 76 60 85 80 87 87 89 95
17 100 90 95 89 76 92 73 62 88 100 94 9a
18 100 100 100 94 88 66 64 69 88 90 94 94
19 100 100 95 87 93 91 92 86 77 94 84 94
20 100 100 100 68 88 61 64 81 80 84 88 100
21 100 100 100 92 76 61 76 82 75 76 88 94
22 100 100 100 77 66 76 73 93 81 81 94 100
23 100 100 100 80 71 76 71 94 94 94 84 100
24 100 S5 100 92 69 43 81 68 83 94 81 100
25 100 100 100 75 85 5S4 73 84 100 94 100 100
26 100 100 100 8S 70 90 73 75 90 83 89 100

27 100 100 95 93 92 86 76 81 83 87 94 95

28 100 100 100 68 94 60 58 62 75 88 94 100
29 100 100 100 92 89 81 83 75 93 72 94 100
30 100 ’ 100 82 76 50 62 80 94 86 84 100
31 100 100 78 54 87 100 95




»

'TABLE C-3

. THE PREVIOUS DAY IS WET

DRY<S5 MM~

YARITAGUA

PROBABILITY (%) OF DRY DAY GIVEN THAT

P(DRY/WET)

P(WET/WET )=1-P (DRY/WET)

YARACUY STATE

100
66
100
100
66
100
75
100
100
50
80
100
100
66

100

100

S0
100
S0
100

NUMBER 1289

100
1060
100

100

50

100

50
50
100
100

100
100

100
100
100
100

100 .

100
100
100
100

75

75
100
100
100
100
100

32— PP~ oot

=3
o

DAY JAN FEB MAR APR MAY JUN JUL AUG
1 100 0 0 0O S50 60 72 88
2 0 0 100 100 66 50 33 SO0
3 s0 0 0 0 40 66 55 85
4 100 100 0 0 66 40 77 50
5 0 0O 0 100 33 75 75 o
6 o .0 O 0 33 50 66 63

7 o 0 0 0 83 60 50 66.
8 o 0 100 100 100 62 50 75
9 o 0 0 0 100 100 40 75
10 o 0 0 0 66 100 66 75
11 -0 o 0 100 66 50 60 SO
12 o 0 0 100 50 60 57 100
13 0 0 0 100 - 25 100 55 S50
14 100 0 0 0O 66 75 100 80
1s 0 0 0 66 33 28 100 60
16 100 0 0 .0 42 80 SO0 80
17 0 0 0 0 100 83 60 75
18 0 S0 100 o 33 0 66 85
19 0 100 0 S0 50 25 71 60
20 o 0 100 50 66 71 66 100
21 0 0O O0 85 66 71 Ti 33
22 0 o 0O SO0 80 42 60 100
23 -0 0 0 .20 S50 85 100 100
24 0 0 0 S7 71 100 S0 O
25 0 100 0O SO0 83 44 80 71
26 o o 0 S0 66 60 40 100
27 o 0 0 100 83 40 28 75
28 0 0 100 0 100 40 62 50
29 0 0 0O 7t 0 S5 15 75
30 . 0 0 66 33 33 25 80
31 0 0 66 55 75

100

CO0OO0OO0O0O00 QO
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TABLE C-4  PROBABILITY (X) OF DRY DAY . P(DRY)

DRY<S MM - . P(WET)=1-P(DRY)
EL PORTACHUELO "~ ARAGUA . STATE - NUMBER 1432

i it O o i A o e e Y s s o A i e M U i iy R s o s S S ————  —— —— ———

11 95 85 70 100 B85 85 75 65 75 75 60 75

14 85 85 100 90 90 7S5. 65 . 70 SS 70 5SS 85

15 90 90 80 80 75 75 65 S5 85 60 65 85 .

16 90 95 95 B0 80 65 S5 85 75 85 60 75

17 85 85 95 85 75 65 65 80 65 60 80 75
18 95 60 95 80 60 75 'S5 55 65 60 55 65

19 85 95 80 60 90 80 55 ‘60 70. 70 45 .85
20 80 85 85 80 80 75 65 75 70 75 85 80
21 100 85 100 75 80 S5 75 70 65 65 . 60 90
22 B85 B85 95 90 75 90 80 70 75 65 65 €5

23 85 85 90 90 80 75 S0 80 80 80 75 80

24 95 €5 80 65 75 65° 55 70 70 ‘70 75 95
25 90 95 85 70 85 S0 80 90 75 60 75. 75

26 90 100 95 80 75 SO0 80 70 75 S5 65 85

27 85 95 90 85 .80 70 65 65 60 20 55 95
28 90 95 90 75 90 85 60 S50 80 60 60 95
29 75 100 95 50 ‘80 65 85 75 65 85 70 90
30 70 100 70 90 80 60 60° 80 65 75 85

31 65 - 90 ‘75 85 75 70 75




- TABLE €C-5
'DRYKS. MM

EL PORTACHUELO ARAGUA

PROBABILITY (%) OF DRY DAY GIVEN THAT
THE PREVIOUS DAY IS DRY '

P{DRY/DRY)

P(WET/DRY)=1-P (DRY/DRY)

NUMBER 1432

S e wme a e W > Y e e A e G e e e e A S e S AP L SN T e Y i v ot S s At e e o o o o ity
B ST RS RIS EEE

1 86 92 84 100 71. 86
2 94 86 100 94 66 68
3 88 88 84 88 91 84
4 77 88 93 88 81 71
5 93 100 100 88 93 53
6 83 89 94 82 82 72
7 100 83 94 88 60 46
8 77 S4 94 88 84 90
9 93 100 94 88 87 77
10 94 88 .73 83 94 80
11 94 94 86 100 94 87
12 89 94 85 90 88 82
13 77 94 88 88 75 80
14 93 83 100 88 93 82
1S 100 88 80 83 72 73
16 94 100 100 87 86 60
17 83 89 94 81 81 61
18 94 'S4 94 76 60 69
19 84 100 84 68 83 86
20 82 89 87 100 83 75
21 100 94 100 81 81 60
22 85 88 95 93 81 90
23 88 94 94 94 T3 77
24 100 88 88 66 87 80
2% 89 100 87 92 86 61
26 88 100 94 85 82 60
27 83 95 89 87 86 100
28 94 94 94 76 100 78
29 77 100 100 60 77 64
30 86 100 90 93 92
71 90 77

W
[~

STATE
JUL AUG
81 88
81 64
82 66
78 78
73 73
71 85
85 87
73 68
85 84
57 64
83 76
53 B4
50 73
71 71
69 57
53 100
72 82
61

as 63
54 75
61 66
73 71
56 85
90 75
81 100
75 . 66
68 71
76 61
100 .80
58 66
83 66

62

OCT NOV
75 64
73 53
80 85 .
66 73
92 76

72 76
60 78
81 - 68
60 78"
90 53
68 70
66 SO
84 sS4
66 81
64 Sa
91 69
70 75
66  S6
75 45
71 100
73 64
76 S8
92 76
75 73
71 86

58 86"
18 - 76
50 S4-
75 83
58 78

100

73

75

100
88

76,

86
73
8a
88
87
83
76

100
78

- 86

-S4
94

89

83
a8




TABLE C-6  PROBABILITY (%) OF DRY D1Y GIVEN THAT

~THE PREVIOUS DAY IS WET  'P(DRY/WET)
DRY<S MM ' PUWET/WET)=1-P(DRY/WET)
EL PORTACHUELO ARAGUA STATE  NUMBER 1432

g3 —

100 42 0 S0 83 60 75 100 40 75 66 40

50 80 75 O 40 S0 100 33 60 80 100 33

100 66 0 S50 62 42 o 75 57 60 S0 80

100 66 100 100 S50 83 66 66 62 60 40 66

75 66 0 S50 60 60 60 60 100 85 42 60
so 100 - 0 100 33 77 66 66 0 100 57 60
50 100 100 66 80 80 50 S50 60 . 40 83 66
50 0 100 100 71 88 60 S50 62 66 75 50
80 25 100 100 75 50 33 42 62 40 33 66
50 100 100 SO 33 80 66 66 57 66 42 S50
100 o 20 100 33 75 62 42 66 100 SO 0
100 66 100 -0 33 33 80 57 40 60 62 20
50 S0 100 SO 75 100 100 60 63 g7 85 37
60 .100 100 100 80 33 SO 66 33 80 22 62

50 50 75 S50 60 80 57 66 100 75 42 66

100 O 100 100 SO 71 S5 66 100 0 87 40

100 66 100 100 60 85 &2 25 ™1 50 50 40

100 SO 0 25 100 60 66 S5 42 62 &4 85

66 o 75 S0 S0 75 ‘77 75 83 83 72 33
100 33 100 SO 75 40 100 80 S0 40 33 100

o 66 O 80 S0 88 100 66 42 42 75 100

66 33 0O SO0 100 SO 25 66 80 S7 71 100

66 66 0 50 25 20 20 S0 25 50 80 75

5 100 66 75 28 80 28 77 66 66 33 40 0
26 100 100 100 66 33 40 100 100 80 SO 0 80
27 100 0 100. 7?5 60 40 S50 S0 60 22 14 100
28 66 100 50 66 50 100 28 28 100 62 66 100

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15 33 100 O S0 100 80 S7 S0 100 SO 77 66
16
17
18
19
20
21
22
23
24

29 S50 100 50 20 100 66 62 70 75 100 50 100

30 20 100 SO0 75 S7 66 40 71 100 66 100
31 S0 0 50 87 87 71 ' (¢}




| TABLE C=7 PROBABILITY (%) OF DRY DAY ' P{DRY)
L : " ©  DRY<5 MM v - P(WET)=1-P(DRY)
AGUA FRIA . MIRANDA STATE NUMBER 1436

DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

e e i - ————— o D Y V. e o el ke e o O e it D T e O D At Al o e T s — —

15 100 95 95 85 100 B0 65 65 90 80 95 95
16 100 90 95 95 75 65 55 85 75 7S 85 80
17 90 95 95 80 70 S5 60 75 60 70. 65 90
18 95 100 95 90 65 S5 70 B0 70 70 80 85
19 8 95 100 70 85 75 65 75 80 80 70 100
20 95 95 100 B85 85 55 70 85 95 60 95 95
21 100 90 100 70 80 60 85 80 85 75 85 95
22 100 S0 100 85 80 80 60 85 70 85 90 100
23 100 95 100 85 65 70 65 80 80 75 95 100
24 95 95 100 90 65 60 60 70 75 85 85 95
25 85 100 100 80 75 70 80 75 90 75 90 95
26 100 100 100 85 70 S50 65 65 80 70 90 95
27 95 100 100 95 75 60 75 70 65 60 85 100
28 90 95 90 70 85 75 85 65 75 70 95 95

30 85 95 75 95 60 65 75 85 90 75 100
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TABLE C-

8

DRY<S MM

AGUA FRIA

T T S I T TS T S T T T N N T N L L L L N N N T S I N R RS NN RN s SSom==s=

DAY JAN
1 94
2 100
3 100

4 90
5 88
6 94
7 100
8 90
9 100
10 100
i1 90
12 o4
13 94
14 9a
15 100
16 100
17 90
18 94
19 8a
20 9a
21 100
22 100
23 100
24 95
25 84
26 100
27 95
28 9a
29 88
30 88

31 94

PROBABILITY (%) OF DRY DAY GIVEN THAT
THE PREVIOUS DAY IS DRY

P(WET/DRY)=1-P{DRY/DRY)

MIRANDA STATE NUMBER. 1436

MAR APR MAY JUN JUL AUG SEP OCT NDV DEC

e — ———— - s e o g on i e s o et vt s e e

100
100
95
94

' 94

88

94

100
100
100
100

SS
i00

100 100 100 86 75 73 100 82 92 . 88
90 100 100 66 73 73 .60 75 94 93

100 100 84 8S 78 76 75 73 94 77

100 95 81 82 90 100 69 84 72 100
100 89 100 70 S7 81 78 88 86 89
100 88 94 61 84 60 100 86 82 94
95 94 100 90 64 71 88 80 93 100
100 100 75 56 69 76 77 68 84 78
100 84. 73 61 72 82 66 B6 64 93

100 100 78 63 75 80 75 71 76 83

100 72 92 81 71 68 71 78 68 100
100 92 82 53 69 93 100 62 100 95
100 76 883 S4 92 76 84 83 84 9a
100 85 75 91 52 87 76 86 88 100
100 88 62 68 66 82 85 82 94 100
100 88 61 64 61 75 87 86 B84 95
100 83 92 7S 100 85 93 70 100 94
100 81 73 S7 S6 60 77 73 88 94
100 94 78 80 76 76 62 64 88 100
90 73 86 75 86 71 76 66 94 95
88 92 7T0 60 58 84 66 64 94 94
94 80 92 76 61 81 92 85 78 100
94 78 100 80 . 83 95

P(DRY/DRY)
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TABLE C-9 PROBABILITY (X) OF DRY DAY GIVEN THAT

THE PREVIOUS DAY IS WET P(DRY/WET)

DRYKS MM P(WET/WET)I=1~-P{DRY/WET)

e AGUA FRIA MIRANDA STATE NUMBER 1436
. ! DAY JAN FEB MAR APR MAY JUN JUL AUG SEP 0OCT NOV DEC

i T o o v . i e e S} i mir S S e S ey e S A S S e i e~ eia B e e e e v e o e 4SS0 mm
P b P e e R e e

100 100 100 100 80 60 S50 133 40 33 50 60
100 100 0 100 100 62 62 66 62 66 80 50
0 100 0O 100 100 33 60 50 20 80 100 100

100 0 0 0 100 37 40 66 100 100 100 0
100 0 100 100 100 57 25 50 100 O 100 100

100 (o] 0 0 50 40 .75 80 100 66 83 33

- .
CO NIV PUNS

11 0 100 100 0 0O 83 0 42 SO0 40 0 100

* 12 100 0 0 0O 25 100 44 42 71 85 100 75
13 100 0 -0 100 S50 33 83 50 33 0 80 0

14 100 0 0 100 66 28 85 100 71 40 66 66

* 15 100 O 0 0 100 70 66 50 100 80 100 50
16 0 100 0 66 0 100 28 100 SO 100 100 100

17 0 50 o 0O 60 42 44 33 40 20 66 75

18 100 100 0 S50 33 44 62 80 62 66 85 100

19 100 0 100 S0 71 66 50 100 100 83 75 100

20 ‘100 100 0 66 100 60 71 60 75 S50 83 0

21 100 0 0 33 33 66 66 100 100 62 100 100

22 0 100 0 83 100 62 100 75 33 80 100 100

23 0 100 0O 66 75 75 62 66 66 33 100 0

24 o 0 0 100 71 S0 57 50 25 80 100 0

25 100 100 0 S0 42 62 S0 S0 80 100 33 100

26 100 4] 0 100 60 33 100 80 100 60 100 100

27 0 0 0 100 66 40 7Y S7 75 50 50 100

0

N
x
[}
@]

0O 80 75 80 50 71 75 100 0o
100 100 100 33 33 80 100 71 60 83 100 100

h¥
O

30 50 100 60 100 .28 71 50 71 100 0 100
f 31 O 100 0 57 60 50 0
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TABLE C-10

PROBABILITY (X) OF DRY DAY

STAT

€

P{DRY}

P(WET)=1—P(DRY)

'NUMBER 2164

e o i o o S o A o ot A T T S O — " WD o - S AT S e i S e S v ) U A i B m i i At s o

31

- DRYKS MM .
VAL ERA
DAY JAN FEB
1 100 90
2 100 80
3 100 100
4 95 85
S 90 90
6 95 95
7 95 95
8 95 G5
.9 95 100
10 95 90
11 95 90
12 85 0
13 95 . G0
14 80 095
15 65 95
16 90 95
17 100 95
18 90 90
19 95 100
20 90 100
21 100 90
22 95 95
23 95 80
24 95 100
25 100 95
26 85 100
27 85 95
28 B85 95
29 85 80
30 65
65

100

100
100
95
90
85
95
80
80
100
90

75

95
95
95
90
95
85

TRUJILLO
APR MAY
95 75
95 85
80 80
95 90
75 80
85 65
95 75
85 90
80 95
80 80
60 85
75 70
85 90
80 75
70 85
85 - 85
80 85
90 75
90 75
75 80
85 95
‘80 85
65 95
70 80
65 80
70 85
100 85
95 90
75 90
75 80

70 1

90 1
85 1
95 1

95
90

00
98
85
90
75
90

‘80

80
80
90

90 -
oo
75

oo
85
90
oo

.75

95
80

RS EEEETNEERES TSRS

NOV DEC
80 75 .
75 90
80 100
.90 85
70 80
80 95
90 85
90 = 90

70 75
90 85
80 80
75 75
95 95
90 90
75 95

- 75 90
90 90
85 90
80 80
80 80

-85 95
80 9S
75 95
80 95
70 90
70 80
85 95
100 85
80 95
95 90




" TABLE C-11
DRY<S MM

VALERA

100
100
-7
100
100
90
94
78
100
95
100
S5
S4
94

PROBABILITY (%) OF DRY DAY GIVEN THAT

THE PREVIOUS CAY IS DRY

P (DRY/DRY)

P(WET/DRY)=1—P(DRY/DRY)

TRUJILLO STATE

MAR APR MAY

100
89
94

100

100

100
95

89

88
94
78
87
100
90

77

100
94

94

94
94
84

100
95
78
73

g2
83
93
82

88

82

73
80

100
89
94
84
75
87
94
94

100
77
75

100
73
85

100
94
89
94
89
83
88
77
93
94
83
82

‘88
94

100
94
89

100
75
100
85
88
100
75
100

84

100
83
75
g2
64
85
94

NUMBER 2164

ocr

75

86
77
81

80

NOV

100

100
80
93

100
94
89
83
93
8a

100
94
88




TABLE C—-12 ~ PROBABILITY (X) OF DRY DAY GIVEN THAT
o ' '~ THE PREVIOUS DAY IS WET P{DRY/WET)
DRY<LS MM : : : P(WET/wEf)zl—P(DRt/wET)

VALERA : TRUJILLO STATE NUMBER 2164

T o o e T T TR T TN M TR an M S T e S R amh e e e e S S S i A A e A ——— e v " e S e o " A i o
e . e e T S s L I S ST T ST T s s S S S T S S S T T RSN s s s s o ==

100 100 0 100 57 60 66 100 100 100 75 100

100 100 100 -~ 0 80 100 57 80 100 75 50 100

100 100 100 100 100 0 75 100 100 S0 100 50
10-100 0 S0 75 0 100 100 75 25 100 83 60
11 100 100 B0 25 S50 SO 66 75 80 33 100 66
12 0 100 100 87 66 0 100 50 33 S0 75 75
13 66 100 S0 80 83 83 0 66 50 100 100 100
t4 100 100 100 100 - 0 66 100 75 100 66 100 0
15 100 100 0O S0 60 100 66 100 66 66 50 50
16 100 0 0O 83 100 100 50 100 60 100 60 100
17 100 0 0 66 66 100 80 66 .85 50 60 S0
18 0 0 100 75 33 100 100 83 100 66 SO 100 .
19 S0 100. SO 100 80 100 75 66 100 50. 66 SO
20 100 0 100 100 80 100 75 75 100 100 75 75
21 100 0 100 60 75 S0 100 S0 100 100 75 100
22 0 100 50 33 0 60 100 66 100 80 100 100
23 100 100 100 75 100 66 100 SO 100 75 SO 0
24 100 100 o 71 0 100 0 100 S0 33 80 100
25 100 0 S0 SO 100 100 100 100 SO0 33 S0 100
26 0 100 80 71 75 66 0 100 S0 100 66 SO
27 66. 0 100 100 33 100 100 100 66 75 100 100
28 66 100 100 0 66 0 100 100 100 100 100 100
29 33 100 o o0 0 100 ©0 S0 83 100 O 66
30 o0 100 80 100 100 80 100 66 S0 100 - 0
31 42 100 75 v 0 80 60 1100
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TABLE C-13

DRY<S MM .

VALLE DE LA

DAY JAN FEB

PROBABILITY (X) OF DRY DAY

PASCUA

MAR

APR

GUARICO

STATE

MAY JUN JuL AUG

100
80
95
95
95
90
90
95
95
85
85
B85
90
90
65
80
65
80
65

- 80

85
70
70
90
75

P(ORY)

P(WET)=1-=P(DRY)

SEP

70
es

85

.90
85
70
75
85
85
70
85
8s
80
95
85

80

95

90

80
80

NUMBER 2584

oCcT

100
85
95

95 -

90
85
90
95

90 .

95

85"

85
95
85
75
95

75

90
85

NOV

100
100
100
95
100
95
9s
90

DEC

100

100

100

100

100
100

‘100

100
100
100

95 .

100
100
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TABLE C=-

DRY<S MM

VALLE DE LA

DAY JAN

14.

PROBABILITY (X) OF DRY DAY GIVEN THAT

THE PREVIOUS DAY IS DRY P (DRY/DRY)

- P(WET/DRY)=1-P(DRY/DRY) .

PASCUA - GUARICO STATE ' NUMBER 2584

MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

VONON S WN -
]
o
o

WUWNNNNNNNDNNNDN S o e e o o e e
= O VONOCOCUVPUNETODOINTTDPUN=D

B e b s s b M0 g e e B g P e e g -
VOO O0OCOO0O00OD0OO0O0O0O0OOVOCOOO VDO
NOODOOOODOO0OOLOODODONNODOOO VMO

100 100 93 75 50 81 82 100 100 85
100 100 100 81 90 S8 S52. 85 100 100
100 100 94 70 73 76 81 82 95 95
100 95 94 60 85 83 92 93 100 89
100 100 88 78 78 81 82 100 95 100

100 94 94 66 86 62 94 85 94 100"

100 100 94 69 70 69 83 94 94 95

95 100 84 57 61 S3 70 94 94 89

100 100 82 5S4 85 84 85 89 88 94
95 90 94 87 71 37 86 88 88 100
100 94 94 83 60 100 88 88 88 100

100 94 94 61 76 60 70 94 100 100

100 100 66 57 85 85 85 89 94 100

100 100 92 75 70 77 94 100 78 100
‘100 84 68 86 60 68 82 84 100 100

95 100 84 ‘64 70 92 93 82 100 100
100 83 75 83 81 76 84 94 100 100

100 88 84 71 60 68 88 84 95 100 -

100 100 93 53 64 69 93 82 100 100
100 94 82 76 84 S3 89 93 95 100
100 94 64 60 60 76 83 73 94 95
95 89 92 S3 66 68 75 86 89 100
100 L2 83 64 83
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TABLE C—-15 PROBABILITY (%) OF DRY.DAY GIVEN THAT

THE PREVIOUS DAY IS WET  P(DRY/WET)
DRY<S MM . ) _  P(WET/WET)=1-P(DRY/WET)
VALLE DE LA PASCUA  GUARICO STATE NUMBER 2584

DAY JAN FEB MAR APR MAY JUN JUL "AUG SEP OCT NOV DEC

e o e e e i A At e i e i M e T S M S . i ke S e S A o e S S o o i — i i 7 =t i
PR L T L S T S N S N L L S L N L T T S T S T T S ST T T S SN ENSExs s

1 o 0 0 100 66 60 66 100 66 100 33 100

2 0 0 0 0 100 28 S5 40 80 100 100 0

3 0 0 0 0 100 60 33 S5 25 100 o o

'y 0o o0 0 0O 66 42 70 S0 62 75 0 100

S o o 0 0O 66 S0 87 60 100 100 o o}
) 0 0 0 0 33 37 50 66 75 100 100 0

7 0 o0 o© 0 100 60 62 40 50 0 100 )

8 0100 . O© 6 0 66 55 60 100 100 0 100
- 9 100 0 0 0 100 100 66 33 100 100 66 O
10 0 0O 0. O 0 100 55 75 66 0 100 100
110 o. O O 100 100 60 28 S5 66 O 0
12 100 0O 0 0 0 1000 33 75 66 100 100 100
13 o. o0 0O O 100 66 66 75 100 100 0 100
14 o 0O O 100 100 60 80 75 66 - 0 100 O
15 o o 0 100 100 71 33 57 100 100 100 0
16 0 0 0 0 100 S0 85 85 66 100 0 100
17 100 . 0 100 0 100 22 33 71 S0 100 SO 100
18 0 100 0 0 33 41 83 S0 80 .50 100 O
19 0 0 0 100 66 37 80 58 66 100 100 100
20 0 0 100 0 S50 85 57 100 66 100 o 0
21 o o 0 50 50 66 83 100 83 100 100 0
‘22 0 o 0 0 57 75 100 100 33 S50 100 o
23 0 0 0 0 S50 80 20 75 66 100 100 0
24 0 o© 0 SO0 71 33 40 66 100 100 0. O
25 0O 0 100.100 25 S0 66 100 100 100 o 0
26 0 0 0 66 71 S0 100 S0 33 100 0 0
27 o . 0 0. 0 S0 85 66 57 100 33 100 o]
28 0 100 0 66 0 71 'S7 85 100 100 0. -0
29 0 o 0 100 83 80 60 85 SO0 100 100 0
30 0 0 0 83 S57 S50 75 100 100 100 100
31 0 0 100 50 83 = 100 0
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Figure D-1.
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Initial probability P(Dry) vs. day of year for dry days defined as i
<1 mm of precipitation for Yaritagua station.
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Figure D-2.
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Figure D-4. Initial probability P(Dry) vs. day of year for dry days defined as

<5 mm of precipitation for E1 Portachuelo station.
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Figure D-5.
<1 mm of precipitation for Agua Fria station.
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Figure D-6.
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Initial probability P(Dry) vs. day of year for dry days defined as_

<5 mm of precipitation for Agua Fr1a station.
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Figure D-7.
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Initial probab111ty P(Dry) vs. day of year for dry days def1ned as
<1 mm of precipitation for Valera station. ,
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Figure E-1. Cond1t1ona1 probability P(Dr‘y/Dry) vs. day of year for dry days defmed as 1
<1 mm of precipitation for Yaritagua station. ‘ ! '8"
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Probability, P(Dry/Dry), (%) |
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Figure E-2.
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Conditional probab111ty P(Dry/Dry) vs. day of year for dry days def1ned
‘as <5 mm of precipitation for Yaritagua station. _ _
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Figure E-3. Conditional probability P(Dry/Dry) vs. day of year for dry days defined
as <1 mm of precipitation for E1 Portachuelo station.
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Figure E-4. Conditional probability P(Dry/Dry) vs. day of year for dry days defined
: as <5 mm of precipitation for E1 Portachuelo station.
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Figure E-6. ‘Conditional probability P(Dry/Dry) vs. day of year for dry days defined
: as <5 mm of precipitation for Agua Fria station. ’ '

30 60 90 120 150 180 210 _ 240 270 300 330 360 390

S0l



— — ——— -

Probability, P(Dry/Dry), (%)

100 |
90 /
80
70 }
60 |

50 1

40

30 ¢

20 }

10

Figure E-7.
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Conditional probability P(Dry/Dry) vs. day of year fok dry days defined
as <1 mm of precipitation for Valera station.
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Figuré E-8. Conditional probability P(Dry/Dry) vs. day of year for dry days definedv

as <5 mm of precipitation for Valera station.
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Figure E-9. Conditional probability P(Dry/Dry) vs. day of year for dry days def1ned

as <1 mm of precipitation for Valle de la Pascua stat1on
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VSEQUENCES OF WET AND DRY DAYS :
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NUMBER OF DRY- DAY GIVEN THAT 'THE PREVIOUS DAY IS DRY (FIRST DAY OF -

- EACH MONTH).

'NUMBER OF DRY DAY GIVEN THAT THE PREVIOUS ‘DAY IS WET (FIRST DAY OF
_ EACH MONTH). _ -
'SOI;isigAIN(I J.K).LT.IO AND.RAIN(I, 12, 31).LT.10INDDDRY(J, K)'NDDDRY(J- 
*IE,(gAIN(I.J 7K eLT.10.AND.RAIN(I 12, 31).GE.10)NDDWET(JsK)=NDDWET (J
+ .
&0 10 50 |
502*£§(§AIN(I,J K) oLT 210 .AND.RAIN(Is1531) oLT.10)NDDDRY(JsK)=NDDDRY (J,

*if*{RAIN(X,J K)atT.lO.AND.RAIN(I,1o31).GE.LO)NDDHET(J.K)=NDDHET(Jr
. GO TOo - '
503*é§(§AIN(IvJoK) «LT.10.AND.RAIN(I,2,28) .LT. 10) NDDDRY(J»K)=NDDDRY ( J,

. + )

*é§+{RAIN(I.J +K).LT.10.AND. RAIN(I.Z,ZSD.GE 1OINDDWET (J4K)=NDDWET (J,
GO TO 50 »
504*éf(§AlN(IoJ'K) LT, 10.AND. RA1N11.3,31» oLTe IODNDDDRY(JoK) NDDDRY ( J,

+ .

*if {RAIN(I.J,K) «LT.10.AND. RAIN(T,3,31).GE. IOINDDHET(JoK) NDDWET (J,

+ .

. GO T0 S0 .
505*&§(§AIN(IpJ'K) <LT.10.AND.RAIN{I,4;30) .LT.10)NDDDRY(J,K)=NDDDRY (J,
22 k) +

'*éf {RAIN(I-J'K).LT <10.AND. RAIN(I, 4.30).GE 10)NDDWET (J,K)=NDDMET(J,
. +
.- 60 TO 50 g .
506*é§i§AIN(I,J,K).LT.IO.AND.RAIN(I,S,BLI .LT.IO)NDDDRY(JyK)=NDDDRY(J,
"‘;ﬁf {RAIN(t.J,Ki;Lr.lo.AND.RAIN(I;S.sl).GE.10)NDDHET(J5K)=NDDHET(J,

. GO TO S0 S , : | S
507*{§(§AIN(IonK)sLT;lO.AND.RAIN(I,6,30) «LT.10)NDDDRY(J,K)=NDDDRY (J,

*if {RAIN(I.J,K);LT.IO.AND.RAIN(I,6;30);GE.IODNDDHET(JqK)=NDDHET(Jy

, + ’ : : .

60 T0.50 . L - _ . o
508*&§(§AIN(IoJ,K).LT;IO.AND.RAIN(I¢7¢31) «LT.10)NDDDRY(J,K)=NDDDRY(J,

: + ! . . _ : - |
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PROBABILITY(DRY/WET) FOR THE FIRST DAY OF EACH MONTH.
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PROBABILITY(DRY/DRY) FOR THE FIRST DAY OF EACH MONTH.
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