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ABSTRACT

This thesis presents a preliminary statistical analysis

of the daily and weekly rainfall for the Monterey Peninsula,

in central California. The analysis begins by examining

the daily rainfall data, also the relationship among the

length of the storms, amount of rainfall in the storms and

length of the successive days of rain. Also included is a

study of the distribution of the amount of rainfall in the

storms. Also study of the distribution was carried out for

non-zero weekly rainfalls. 4x4 contingency tables are used

to identify dependence/independence among the weeks in a

given month. Also, 2x2 contingency tables are used to

examine dependencies between weekly rainfalls; logistic

analysis is used as a parametric model for dependence.

This paper attempts to analyze rainfall data in the

statistical sense. No attempt is made to provide a physical

explanation of the findings from the point of view of a

meteorologist.
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GLOSSARY OF SYMBOLS

JULIAN

WEEK DATE DESCRIPTION

Jl: 001-007 is first week of January.

J2: 008-014 is second week of January.

J3: 015-021 is third week of January.

J4: 022-028 is fourth week of January.

JF: 029-035 is end of January--beginning of February.

Fl: 035-042 is first week of February.

F2: 043-049 is second week of February.

F3: 050-056 is third week of February.

FM: 056--63 is end of February--beginning of March.

MI: 064-070 is first week of March.

M2: 071-077 is second week of March.

M3: 078-084 is third week of March.

M4: 085-091 is fourth week of March.

Al: 092-098 is first week of April.

A2: 099-105 is second week of April.

A3: 106-112 is third week of April.

A4: 113-119 is fourth week of April.

AM: 120-126 is end of April--beginning of May.

01: 272-278 is first week of October.

02: 279-285 is second week of October.

03: 286-292 is third week of October.
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04: 292-299 is fourth week of October.

ON: 300-306 is end of October-beginning of November.

Ni: 307-313 is first week of November.

N2: 314-320 is second week of November.

N3: 321-327 is third week of November.

N4: 328-334 is fourth week of November.

Dl: 335-341 is first week of December.

D2: 342-348 is second week of December.

D3: 349-355 is third week of December.

D4: 356-362 is fourth week of December.
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I. INTRODUCTION

The Monterey Peninsula Water District, in the central

California coastal area, has as one of its responsibilities

the duty to recommend and/or impose water rationing on its

constituents.

To do this in a rational way requires the district to

have some way for predicting future water availability. This

thesis analyzes rainfall data for the Forest Lake station of

Monterey by purely statistical methodology in order to iden-

tify possible ways for predicting future water availability.

No strong evidence for useful procedures has been uncov-

ered in this thesis, although some week indications of possi-

ble dependencies have been found.
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I I. DATA

A. GENERAL

Daily and weekly rainfall data were used in this analy-

sis. The data were accumulated at the Forest Lake station

of Monterey, in Central California. Rainfall data has been

gathered by the California American-Water Company since 1891.

Although this data set started quite early, the data

prior to 1938 has frequent missing observations. Therefore

this data set includes observations from January 1938 through

December 1974. Appendix A contains a listing of the daily

rainfall data.

Weekly rainfall amounts have been obtained by summing

daily rainfall amounts, starting from the beginning of Octo-

ber and running to the end of the April (which is considered

the rainy season for Monterey Peninsula area) for the 36-year

period (1938-1939 through 1973-1974). A week is defined in

terms of Julian dates rather than the usual calendar week.

For example the first week of January is defined to include

the first seven days of the year. For other definitions of

weeks, see the Table of Symbols.

B. WEEKLY DATA

Appendix B contains a listing of weekly rainfall data.

Appendix C shows plots of the weekly rainfall. As can be

seen the data are strongly seasonal. This is enough to

indicate that it is quite non-stationary.

18



Means and variances of the weekly rainfall are shown in

Tables 1 and 2 for weeks with and without positive rainfall

respectively. Figures 1 and 2 show plots of means and vari-

ances for weeks with and without positive rainfalls. On

the figures week 1 represents the first week of October as

Ol and week 31 represents the end of April and beginning of

May as AM.

JN4.
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Table 1 BEANS AND VARIANCES FOR WEEKLY

RkINFALL (WITH ZZRO RAINFALL)

WEEK SEAN VABIANCE

; 0.07 0.04
06 0.20 0.15

0 0.16 0.11
C4 0.15 0.09
ziw 0.23 0.28
N1 0.144 0.40
N2 0.77 1.08
N 0.50 0.85
'1 0.55 1.32
Ul 0.71 0.65
D2 0.39 0.37
D3 0.57 0.36
DII 1.04 1.87
1l 0.60 0.,80
J2 0.79 0.98
J3 0.85 1.20
J4 0.73 0.73

0 a.92 1.11
71 0.714 0.85

pit 0.86 1.28
m1 0.54 0.37
12 0.67 0. 66
93 0.:47 0.37

&2 0.25 0.16
&3 0.24 0.25
1,4 0.30 0.13
An 0.13 0.03
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Table 2: .3M4S AND VARMIACES FOR POSITIVE WEEKLT RAIYFALL

WEEK NEAN VARIANCE

01 0.29 0.11
02 0.42 0.22
03 0.36 0.18
04 0.37 0.15
ON 0.58 0.53
i 0.79 0.45

N2 0.99 1.18
13 0.94 1.22
Yj4 0.89 1.88
D1 0.91 0.65
D2 0.63 0.45
03 0.73 0.34
D4 1.55 2.00
31 0.83 0.92
J2 1 1 1.02
J3 09 1.17
j? 1. 1 I 1.!3

72 8:67
F3 1.15 0.83
F 1.03 1.36
mi 0.61 0.38
32 0.96 0.69
M3 0.67 0.140
M4 1.13 1.65
hi 0.90 0.78
A2 0.12 0.18
A3 0.61 0.42
Act 0.50 0.12
AN1 0.26 0.03
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III. ANALYSIS OF STORMS

A. GENERAL

This analysis is carried out on rainfall data from Octo-

ber to May for a 36-year period (1938-1939 through 1973-1974).

The rainy period is considered to run from October to May

for the Monterey Peninsula.

B. STORMS

It will be said that a storm lasts exactly n days if

there are exactly n consecutive days having rainfall greater

than 0.02 inches. For example, if on January 10th there is

no rainfall and on the llth, 12th, and 13th of January there

are 0.30", 0.15", 1.15" recorded in inches of rain respec-

tively, and on the 14th of January there is again no rainfall,

this means that a storm of length of duration 3 days has

occurred, and the amount of rainfall in this storm is 1.60"

(0.30 + 0.15 + 1.15 = 1.60).

Based on the above definition the historical lengths of

storms and the amount of rainfall in the storms will be

examined.

Appendix E shows the histograms of length of the storms,

as denoted by LS, amount of the rainfall in the storms, as

denoted by AR, and length of the non-rainy period after the

storms, as denoted by LN for October through April and De-

cember through February in the 36-year period. The rainy

period in the December through February months is more

24



homogeneous than the October through April period so for this

reason the December through February period is also examined.

Figures 3 through 5 show the time series plots of the LS, AR,

and the LS in the 36-year period. On the figures, dot (.)

indicates the beginning of each year from 1938-1939 through

1973-1974. Figures 6 through 11 show the plot of LS against

AR, LS against LN, and LN against AR for the October through

April and December through February months in the 36-year

period.

Plots of LS versus LN indicates that if the length of

the storms is small then the following non-rainy period

(dry period) is large. Table 3 shows the LS and the mean

of the length of the following non-rainy period for the Octo-

ber through April and December through February months.

Figure 12 shows the LS versus the mean of the following non-

rainy period for the October through April and December

through February in the 36-year period. The length of the

storms (LS) and amount of the rainfall (AR) in the storms

appear to have a linear relationship. By using median methods

the slope of the length of the storms against the amount of

the rainfall in the storm was computed as 0.71 for October

through April and 0.79 for December through February.

Here are some statistics from the historgrams of LS,

AR, and LN (Table 4).

Appendix E shows the histograms of the amount of rain-

falls in exactly n days lasting storms which are made for

25
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Table 3: MEAN OF LENGTH OF THE NON-RAINY PERIOD FOLLOWING

EXACTLY N DAYS LASTING STORKS IN THE 36-YEAR PERIOD.

OCT-APE DEC-FEB

STORK BEAR OF LN MEAN OF LN

IN DAYS IN DAYS IN DAYS

LS-1 7.33 6.04

LS-2 6.71 5.92

LS-3 6.417 5.34

LS-4 6.66 3.83

LS-5 6.1&4 6.17

LS>6 5.91 3.76
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Figure 12. Plot of the LS against mean of the non-
rainy period for October-April and
December- February
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Table 4: SORE STATISTICS FOR THE LS,AR, AND LN

OCTOBER-APRIL DECERBER-FEBR VY

min. mean max. Min. Mean Max.

LS in days 1. 2.09 14. 1. 2.31 14.

AR in inches 0.03 0.71 7.86 0.03 0.83 7.86

LN in days 1. 6.86 57. 1. 5.64 45.

n = 1, 2, 3, 4 days in the 36-year period fzr October through

April and December through February.

From the total number of occurrences for each exactly

n days lasting storms estimated of occurrences for a year

were computed in the following way and are shown in Table 5.

This suggests that many of the small storms, especially

exactly one day lasting storms, occur during the months of

October, November, March, and April and many ofthe large

storms occur during the months of December, January, February.
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Table 5: ESTIMATED # OF OCCURRENCES/YEAR F3R THE EXACTLY

N DAYS LASTING STGRES IN THE 36-YEAR PEVIOD.

OCT,NOV,HAR,APR DEC,J&NPEB

----- ----
STORMIS ESTINATED ESTIMATED

(EXACTLY) OCCURRENCE/YEAR OCCURRENCE/YEAR

LS-1 6.52 (4.614

LS=2 2.97 3.17

LS-3 1.06 1.31

LS=14 0.78 0.84a

LS-5 0.28 10.47

LS>6 0.36 0.58
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IV. ANALYSIS OF WEEKLY RAINFALL

A. DISTRIBUTION OF POSITIVE WEEKLY RAINFALL

1. Theory

In this section we will explore the distribution of

positive weekly amounts of rainfall. A week is said to have

a positive amount of rainfall if the amount of rain exceeds

0.02 inches. Table 6 is a listing of estimates of means

d d variances for positive weekly rainfalls. They were com-

puted by using the program "HISTG". Figure 13 shows a plot

of the weekly means and variances respectively. The pattern

of weekly means again indicates nonstationarity of rainfall

with more rain on the average falling during the weeks D4,

J2, J3, JF, F3, FM, M4 where the average amount of rainfall

in these weeks is more than 1.00 inches.

2. Empirical Distribution of Positive Weekly Rainfall

In order to fit a theoretical distribution to the

positive weekly rainfall it is necessary to use some sta-

tistics computed from the data such as the mean, median,

variance, standard deviation, quartiles, coefficients of

variation, and skewness and kurtosis coefficients. Agreement

of these statistics with the theoretical values for the ex-

ponential model (or some others) helps to identify and sup-

port that model.

Table 7 shows a listing of means, standard deviations,

and coefficients of variation of the non-zero (positive)
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Table 6: nEANS AND VARIANCES FOR POSITIVE WEEKLY RkINFALL

WEEK IESM VARIANCE

01 0.29 0.11
02 0.42 0.22
03 0.36 0.18
04 0.37 0.15
ON 0.58 0.53
Ni 0.79 0.45
N2 0.99 1.18
N3 0.94 1.22
N14 0.89 1.88
D1 0.91 0.65
D2 0.63 0.45
D3 0.73 0.34
D4 1.55 2.00
31 0.83 0.92
J2 1.13 1.02
J3 1.46 1.17
J4 0.97 0.74
J? 1.114 1.13
Fl 0.98 0.89
F2 0.67 0.36
F3 1.15 0.83
FI 1.03 1.36
M1 0.61 0.38

0.86 0.69
0.67 0.40

M14 1.13 1.65
Al 0.90 0.78
2 0.42 0.18

A3 0.61 0.42
A4 0.50 0.12
AN 0.26 0.03

4

40

!I



0.5

0 . . . . . .

igu . l n a p

L.'4

I-,

. : I I I I I . II ! _ I ' i i ' I I I

0.0 . I IS. I"I I' "I "I-

Figure 13. Weekly means and variances for t¢he posaitive
weekly rainfall data in the 36-year period
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Table 7 : MEANS, STANDARD DEVIATIONS, AND COEFFICIENTS

OF VARIATION FOR POSITIVE WEEKLY RAINFALL.

STANDARD COEFFICIENT OF

WEEK MEAN DEVIATIONS VARIATIONS

01 0.29 0.33 1.14
02 0.412 0.17 1.11
03 0.36 0.113 1.16
04 0.37 0.39 1.04
ON 0.58 0.73 1.24
N1 0.79 0.67 0.85
N2 0.99 1.08 1.08
N3 0.94 1.10 1.17
N4, 0.89 1.37 1.54
D1 0.91 0.81 0.90
D2 0.63 0.67 1.06
D3 0.73 0.58 0.81
D4 1.55 1.41 0.91
11 0.83 0.96 1.15
J2 1.13 1.01 0.90
J3 1.46 1.08 0.74
J4 0.97 0.86 0.88
JF 1. 14 1.06 0.93
?1 0.98 0.94 0.96
F2 0.67 0.60 0.90
F3 1.15 0.91 0.90
PH 1.03 1.17 1.13
M1 0.61 0.61 1.01
H2 0.86 0.83 0.96
M3 0.67 0.64 0.95
14 1.13 1.28 1.13
Al 0.90 0.89 0.99

2 0.6
&4 0.50 0.35 0.71

An 0.26 0.18 0.70
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weekly rainfalls. Figure 14 shows the weekly coefficients

of variation for the positive weekly rainfalls.

As can be seen, the means and standard deviations of

the data are approximately equal to each other, and the

coefficients of variation of the data are close to one.

These facts indicate that the distribution of the data may

be approximately exponential. This is suggested since for

data from an exponential distribution, the mean of the data

equal the standard deviation of the data, and the coefficient

of variation is one.

The fit of an exponential model for the positive

weekly data will not be explored in more detail.

A plot of the means against standard deviations of

the positive weekly rainfall is shown in Figure 15. These

data appear to have a linear relationship. By using the

median method (McNeil [Ref. 3]) the slope of the means versus

standard deviations was computed as 0.84. This indicates that

the means of the data are little higher than the standard

deviations of the data.

Next, by using the subroutine EXPLT (which is a

NONIMSL subroutine at the Naval Postgraduate School computer

library), a plot exponential scores versus observed scores of

the data can be examined. If the data is distributed exponen-

tially, the the plot should be a straight line. Appendix E

shows the exponential scores versus observed scores for the

positive weekly rainfall. Most of the weeks seem to fit the

exponential.
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Also, estimated and theoretical values of median,

lower and upper quartiles were examined against each other.

Table 8 shows the estimated and theoretical values of the

median, and lower and upper quartiles for the positive weekly

rainfalls. Figures 16 through 18 show the plot of estimated

values against theoretical values. They seem to support the

exponential model for the positive weekly rainfall. Again

using the median method the slope of estimated values against

theoretical values were computed and are shown in Table 9.

A 90% confidence interval for the average positive

weekly rainfall can be computed by assuming exponential dis-

tribution for the weeks which are shown in Table 10. Let

x be average positive weekly rainfall with n observations,

then the formula for (1-a)% confidence interval for the mean

with c = 0.10 is

2 ( -/ )2 (a 2
-[X 2 n(l-i/ 2 ) - E 1 X~n(c/ 2 ) -
X[ 2n < E x] = < [ 2n

B. SKEWNESS AND KURTOSIS ANALYSIS FOR POSITIVE WEEKLY

RAINFALL

1. Theory

In general the third moment of a distribution is con-

sidered to be a measure of skewness. If the distribution of

a sample is symmetric, its third moment about the mean will

be zero. If the distribution is skewed to the right, the

third moment about the mean will have a positive value, be-

cause the large size of observations on the long tail will
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Table 8: ESTIMATED AND THEORETICAL VALUES OF MEDIAN, LOWER

LND UPPER QUARTILE FOR THE POSITIVE WEEKLY RAINFALL

ESTIM. THEOR. ESTIM. THEOR.

ESTIM. THEOR. LOWER LOWER UPPER UPPER

WEEK MEAN MEDIAN MEDIAN QUARTILE QUARTILE QUARTILE QUARTILE

01 0.29 0.12 0.20 0.08 0.08 0.28 0.40
o 0:42 0.15 0.29 0.07 0.12 0.77 8.5
0 0.36 0.21 0.25 0.08 0.10 0.41 0.50
01 0:J7 8:2 0.26 0.06 0.11 0.67 0.51
O .8 8 0.40 0.19 0.17 0.62 0.80
11 0.79 0.70 0.55 0.15 0.23 1.52 1.10
N2 0.99 0.74 0.69 0.23 0.28 1.24 1.37
N3 0.94 0.39 0.65 0.20 0.27 1.37 1.30
N4 0.89 0.35 0.62 0.11 0.26 1.27 1.23
D1 0.91 0.63 0.63 0.33 0.26 1.18 1.26
D2 0.63 0.38 0.44 0.20 0.18 0.91 0.87
D3 0.73 0.66 0.51 0.17 0.21 1.19 1.01
D4 1.55 1.01 1.07 0.63 0.145 2.32 2.15
J1 0.83 0.50 0.57 0.12 0.24 1.31 1.15
J2 1.13 0.83 0.78 0.23 0.32 1.88 1.57
J3 1.46 1.39 1.01 0.37 0.42 2.11 2.02
J4 0.97 0.68 0.67 0.31 0.28 1.77 1.34
J, 1.14 0.83 0.79 0.27 0.33 1.65 1.58
Fl 0.98 0.60 0.68 0.25 0.28 1.44 1.36
P2 0.67 0.53 0.46 0.14 0.19 1.00 0.93
P3 1.15 .91 0.80 0.49 0 j3 1.55 1.59
PH 1.03 0.42 0.1 0.18 0o0 1.99 1.43
Ni 0.61 0.45 0.42 0.07 0.18 0.96 0.8512 08 o0 0.60 0.17 0.25 1.45 1.19
113 0.6t 0.5" 0..6 0.14 0.19 1.06 0.93
H4 1 .13 Q-.878 0.19 8.2 1.73 1.57

1 0. .62 0.18 .26 1.63 1.15
12 0.142 0.27 0.29 0.08 3.12 0.53 0. 8
13 0.61 0.38 0.42 0.12 0.18 1OOf 0.A
A4 0.5 o 0.11 : 0.35 0.14 0.7 0.69
A 0.26 0.23 1 0.13 0.07 0.37 0.36
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Table 9 : SLOPES OF THE ESTIMATED VALUES AGAINST THEORETICAL

VALUES FOR MEDIAN AND LOWER AND UPPER QUkRTILES.

SLOPE INTERCEPT

EST. MEDIAN VS THEO. MEDIAN 0.96 0.03

EST. L.QUAR. VS THEO. L.QUAR. 0.95 0.04

EST. U.QUAR. VS THEO. U.QUAR. 0.88 0.01

I



Table 10: 90% CONFIDENCE INTERVAL ?OR AVERAGE POSTIVE WEEKLT

RAINFALL IftTH EXPONENTIAL DISTRIBUTION

MEEK BEAN STD DEY LOWER LIMIT UPPER LIMIT

01 0.29 0.33 0.18 0.56
02 0.42 0.47 0.29 0.66
03 0.36 0.13 0.25 0.58
o,, 0.37 0.39 0.25 0.60
0s 0.58 0.73 0.39 0.96
111 0.79 0.67 ;719
H2 0.99 1.08 o.0: .40
3 0.94 1.,10 0.67 1.44

Y4, 0.89 1.37 0.65 1.31
Dl .1 08 0.68 1.2
D2 8:63 8.64 0.46 0.93
D3 0.73 0.58 0.55 1.03
D41 1.55 1.511 1.141 2.25
Ji 0.83 0.96 0.62 1.19
32 1.13 1.01 0.84 1.63
33 1.516 1.08 1.06 2.18
J41 0.97 0.86 0.73 1.38
J? 1.141 1.06 0.88 1.55
?,1 0.98 0.94 0.7o 1.39
F2 0.67 0.60 0.50 0.95
P3 1.15 0.91 0.83 1.72
?M 1.03 1.17 0.78 1.513
M1 0.61 0.61 0.47 0.84
112 0.86 0.83 0.65 1.22
M3 0.67 0.65 0.50 0.96
Ml4 1.13 1.28 0.82 1.6
k1 0.90 0.89 0.65 1.341
A2 0.42 0.43 0.31 0.62
U3 0.61 0.65 0.12 1.00

A M 00. 6 :.1804
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more than offset the greater number of smaller observations

on the shorter tail of the distribution. Hence for a posi-

tively skewed distribution (i.e., one with the long tail to

the right), the third moment (,3) will be positive. For

these reasons the third moment around the mean is taken as

a measure of the absolute skewness of a distribution. The

theoretical skewness for a random variable X is given by

= E[(X-E(X)) 31
i = (Var[X]) 3/2

The empirical skewness for data {x., i =1,...,n

having average x is given by

1 n 3

- n n x~x
-i( (xi-2]3/2

If a distribution is symmetric, y1 will be zero. If

the distribution of X is exponential with parameter N = i,

then 71 has the value 2 (see Appendix D for -he algebraic

computation).

The kurtosis for a random variable X is given by

4E [(X-E(X)) 1]72 = 2.
[Var(X)] 2

The empirical kurtosis for data {x1 , i = l,...,n} having

average i is given by
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1 n 4

F( I (xi-x)

Si=l

If the fourth moment (;4) about the mean of the

random variable X is large relative to the variance () 2

it indicates relatively large tails.
4

For the normal distribution, i 4 /a has the value 3.

Since the normal distribution arises very frequently and is

often used as a basis of reference for distributions that are

not normal, the quantity Y2 is defined so that it will be 0

when a distribution has the kurtosis of a normal distribu-

tion. Thus Y2 > 0 means that a distribution has a sharper

peak, thinner shoulder, and fatter tails than the normal dis-

tribution. Y2 < 0 means that a distribution has a flatter

peak, fatter shoulders, and thinner tails than the normal

distribution. Cramer [Ref. 5] and Duncan [Ref. 61 contain a

discussion of the skewness and kurtosis coefficients.

If the distribution of X is exponential, then Y2

has the value 6 (see Appendix D for algebraic computations).

Appendix D also contains a discussion of the sample proper-

ties of the skewness and kurtosis coefficients.

It is suspected that the sample size has some effect

on the values of sample skewness and sample kurtosis. To

study this effect a simulation study was done as described

below.
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By using the random number generator (LLRANDOM) N

independent unit exponential random numbers were generated

as a sample. Then the sample skewness and kurtosis were

computed from the sample. M independent replications of the

procedure were done and sample means and standard deviations

were computed for the skewness and kurtosis.

Appendix D shows the simulation results for sample

skewness and sample kurtosis of a unit exponential distribu-

tion with various sample size (standard deviations of them

are given in parentheses).

As can be seen in Appendix D if the sample size is

small, then the sample skewness and kurtosis values are

smaller than their theoretical values. When sample size is

between 2000-3000 they reach the theoretical values 2 and 6

for the skewness and kurtosis respectively.

2. Skewness and Kurtosis Analysis for Positive Weekly
Rainfall

Histograms, and plots of exponential scores versus

observed values of positive weekly rainfalls are given in

Appendix F; they suggest that the distribution of weekly

positive rainfall is approximately exponential. The examina-

tion of classical skewness and kurtosis coefficients of posi-

tive weekly rainfall can be used to further examine the fit

of this exponential model.

Table 11 shows a listing of the values of skewness

and kurtosis for the positive weekly rainfall.
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Table 11: SKEWINESS AND KURTOSIS FOR WVEKLY RAINFALL DATA

NUMBER OF YEARS

MEEK S KEWNESS KURTOSIS POSITIVE RAINFALL

02 1.231 0.101 17
03 2.051 3.164 16
04 1.499 1.552 15
ON 2.616 5.815 14
Ni 0.390 -1.576 20
62 1.781 2.257 28
13 1.637 1.645 19
.44 3.387 11.390 22
D1 1.IaII8 1.076 28
02 1.835 3,028 22
D3 0.696 0.1"0 28
D4 1.340 1.099 24
i 1..733 2.657 26
'2 0.834 -0.733 25
J3 0.756 0.1441 21
J,4 1.038 -0.009 27
J? 1.002 -0.108 29
?1 1.450 1.238 27
F2 1.099 0.371 27
?3 1.053 0.651 21
I2 1.'06 0.455 30
i 1.2748 0.842 32

Ht2 0.b31 -0.813 28
33 1.073 0.170 25
114 1.342 0.388 23
11 0.835 -0.940 21
12 1.341 0.593 22
A3 0.147 1.1486 114
£4 0.561 -0.721 22
a M 1.032 0.554 18
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Figure 19 shows the skewness and kurtosis of the

positive weekly rainfall, and a plot of skewness against

kurtosis values is shown in Figure 20.

Figure 19 shows that the skewness and kurtosis values

are reasonably stable. But relatively high values occur early

in the year. There is some tendency for the distribution to

change throughout the rainy season. Average skewness and

kurtosis values of the positive weekly rainfall are shown

in Table 12.

Table 12: ESTINITED AID SIMULATED MEANS FOR THE

SKEWNESS AND XURTOSS COEFFICIENTS

SKEWNESS KURTOSIS

ESTIMATED MEAN 1.29 1.19

SIMULATED MEAN 1.45 1.84

The estimated kurtosis is somewhat lower than its simulated

value. This might suggest that the distribution of positive

weekly rainfall has a shorter right tail than the exponential.

Perhaps a Gamma or Weibull distribution would fit these data

slightly better.

Table 14 shows the estimated and simulated values of

the skewness and kurtosis coefficients for the actual sample

sizes observation. By using the median method the slopes of

estimated values against simulated values were computed for

skewness and kurtosis and are shown in Table 13.
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Table 13: SLOPES FOR SKEWNESS AND KURTOSIS

SLOPE INTERCEPT

EST. SKEWNESS VS SIH. SKEWNESS 0.19 1.20

EST. KURTOSIS VS SIM. KURTOSIS 0.40 1.32

6
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Table 14: ESTlIATED AND SIRUL&TD VALUES FOR SKEIINESS

AND KURTOSIS FOR SANE SAMPLE SIZES.

S OP ARS ESTIA. SIMULATED ESTIM. SIMULATED

VEK POS. RAINFALL SKEWNESS SKEWNESS KURTOSrS KURTOSIS

02 17 113 1.371 0.1 1:
03 16 2.05 1.34 3.16 1.25
0,, i5 1.50 1.33 1.65 1.17
0 14, .2 1.29 5.82 1.02
1 20 0.39 1.43 -1.58 1.70

N2 28 1.78 1.54 2.26 2.31
N3 19 1.64 9.,9 1.65 1.57
94 22 3.39 1.15 11.39 1.83
D1 28 1.45 1.54 1.08 2.31
D2 22 1.818 1.45 3.03 1.83
D3 28 0.70 1.54 0.17 2.31
D4 2,, 131 1.,,9 1.10 2.02
Ji 26 1.73 1:52 2.66
32w 25 0.83 1.50 -0.73 2.09
is 21 0.76 1.445 0.114 1.76
ir 2 1:00N 0.1 23

?1 27 1.45 1.52 1.24 2.22
P2 27 1.10 1.52 0.47 2.22
P3 21 1.05 1.41 0.65 1.76
PH 30 1. 1.55 0.146 2.110

33i :71 5? 0:17 2:09
11 1 0. 1.44 -0 9 1.76
&2 2 1.3 1.4; 0.59 1.83
13 14 0.15 1.29 1.49 1.02
hit 22 0.56 1.,,; -0.72 1.83
&I i8 1.03 1.39 0.55 1.50
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As can be seen they are not fitted very well. Esti-

mated values are lower than the simulated values for the

skewness and kurtosis. Figures 21 and 22 show the estimated

values against simulated values for the skewness and kurtosis.

C. 2X2 CONTINGENCY TABLES

1. Summary

The idea to be explored in this section is whether

or not some weeks of the weekly rainfall, to be called the

control, may be used to predict in some way the behavior of

another weeks of the weekly rainfall, to be called the

complement.

Let X be a week of a month, to be called the control,

and let Y be a week of a month, which is different from X,

to be called the complement. It is necessary that X n Y = 0;

that is, the intersection of these two weeks is empty. The

weeks are then compared for some quality in X and for some

quality in Y. The question is then; does the presence (or

absence) of quality in X affect the presence (or absence) of

quality in Y? An example of a typical table is shown below

in Figure 23.

The elements, a typical one of which is nij, repre-

sent the number of years which display quality i in the con-

trol and quality j in the complement. The marginal entries

ni. and n j represent the number of years for which the con-

trol has quality i and the number of years the complement

has quality j respectively. The overall number of years, N,

appear in the lower right of the table.
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nl n1 2  n.

n2l n22 n2.

n.1 n.2 N

Figure 23. Typical 2X2 contingency table

Conover [Ref. 2] gives a discussion of the theory and

use of contingency tables. Let eij be the probability that

any given year will have a control quality i and a complement

quality j. Then estimates of the ij's are

ij = ij/IN

. = n i ./N

e. = n /N

If the control and complement are independent,

ij = ai. .j , for all i,j.

These simple assumptions allow for an investigation

of the possible interrelationships between the weekly

rainfalls.

The question of independence may be approached in

the was as described below.
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2. Chi-Squared Test for Independence

Let E equal n. n / N. Then for a 2x2 contingency
ij 1. .Ji

table the test statistics are given by

2 2 (nij-Ei)2

QL
i=l j=l i3

or simplifying for the calculation

2
2 2 n. .

i=l j=l ii

The exact distribution of Q is difficult to tabulate

because of all the different combinations of values possible

for nll, n1 2 , n21 , n2 2. Therefore the large sample approxima-

tion is used for the distribution of 0; this turns out to be

chi-square distribution with one degree of freedom.

Hypothesis

H 0 : aii ei..j , for all i,j

H1: eij = i.e.j for some i,j

Decision Rule: Reject H0 is Q exceeds the (1-a)

quantile of a chi-square random variable with one degree of

freedom. The approximate level of significance is then a.

Figures 24 through 28 show 2x2 contingency tables for

the weekly rainfall. In these tables, X = 1 occurs when the

week i falls below its mean of weekly rainfall and X = 2
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01 VS Q2 02 VS 03

1 2 1 2

1 22 7 29 1 21 7 28

2 6 1 7 2 4 4 8

28 8 36 25 11 36

Q=0.32 Q=1.83
(a) (b)

03 VS 04 04 VS ON
1 2 1 2

1 j18 711 25 1 21 27

2 9 1 2 I11 2 5 9

27 9 36 26 10 36

Q=0.39 Q=1f. 66

(C) (d)

ON VS 1i Nl VS N12

1 2 1 2

17 1 17 7 214

2 7 2 9 2 5 12

24 12 36 22 14 36

Q-0.67 Q=2.86

Figure 24: 2x2 contingency tables for weeks 01,02,03,04.ONN1.
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N2 VS N3 13 TS 94

1 2 1 2

1 1 1 i

2 I 9 I 5 14 2 5 3 8

28 8 36 27 9 36

Q=2.41 Q=0.86

(a) (b)

Ni4 VS D1 D1 VS D2

1 2 1 2

1 11 27 1 158 2.3

2 7 2 9 2 10 3 13

23 13 36 25 11 36
Q-I.00 Q=0.54

(C) (d)

D2 VS D3 D3 VS D4

1 2 1 2

1 16 9 25 1 16I1 20

2 4) 11 2 8J 8 16
20 16 36 24 12 36

Q-2.36 Q=3.60
(e) (f)

Figure 25: 2W2 contingency tables for weeks X2,H3,N4,DI,D2,D3,D4.

68

iamb---



D4 VS J1 J1 TS J2

1 2 1 2

2 5 7 12 2 7 6 13

23 13 36 23 13 36

Q=3.85 Q=0.89

(a) (b)

J2 VS J3 J3 VS J4

1 2 1 2

1 is 8 23 1 18 4 22

2 7 6 13 2 6 8 14

22 14 36 24 12 36

QO.45  Q-5.84

(c) (d)

J4 VS J? JF VS rl

1 2 1 2

1 j j 10 24 1 16 7 23

2 93 12 2 E 9 4....2 . 13
23 13 36 25 1 36

Q-0.96 Q=O.01

(e) (f)

Figure 26: 2W2 Contingency tables for weeks D4,JI,J2,J3,J4,JF,F1.
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F1 S5 P2 P2 IS F3

1 2 1 2

1 1"7 8 2,5 1 16 6 22

2 5 6 11 2 7 7 14

22 14 36 23 13 36

Q-1.63 Q=.92

(a) (b)

P3 VS F Fa vS M1

1 2 1 2

1 17 6 23 1 17 8 25

2 8 5 13 2 5 6 11

25 11 36 22 14 36

Q-0.60 Q=1.63

(C) (d)

Ml VS M2 M2 VS M3
1 21 2

1 18- 22 1 IIIj7 jj 23
2 [ _ 14 2 13

23 13 36 23 13 36

Q-0.01 Q2.77
(0) (f)

Figure 27: 2W2 Contingency tables for weeks P1,F2,F3,FM,M1,M2,R3.
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M~3 VS "4l 14 VS A I

1 2 1 2

1 16 7 23 1 22 5 27

2 1 13 2 4 5 9

27 9 36 26 10 36
Q 1.00 Q=4.62

(a) (b)

Al VS &2 A2 VS K3

1 2 1 2

1 20 6 26 1 21 4 25

2 5 5 10 21 7  4 I11

25 11 36 28 8 36

Q-2. 47 Q=1.83

(c) (d)

A3 VS A4 A4 VS AM

1 2 1 2

1 17 11 28 1 16 7 23

2 6 2 8 2 8 5 13

23 13 36 24 12 36

Q0.55 Q=0.24
(6) (f)

Figure 28: 2W2 Contingency tables for weeks M3,M4,A1,A2,A3,A4,AH.
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occurs when week i falls above its mean of weekly rainfall.

Similarly, Y = 1 occurs when the week i+l falls below its

mean of weekly rainfall and Y = 2 occurs when the week i+l

falls above its mean of weekly rainfall.

The control consists of the binary category of rain-

fall for week i and the complement consists of the binary

category of rainfall for week i+l in the 36-year period.

Results of the test statistics suggest that the weeks

N1 vs N2, D4 vs Jl, J3 vs J4, M2 vs M3, and M4 vs Al are not

independent with c = 0.10 significance level. The rest of

the weeks appeared independent of each other at a - 0.10

significance level. Table 15 shows the test statistics and

their chi-square values with a significance levels.
2

The expected number of 30 x random variables that

would be over .10 is 3. So it seems that the result could be

explained by random sampling.

Figures 29 through 33 show the 2x2 contingency tables

for which the weekly X and Y values are determined differently

from those shown above. On these figures, X = 1 occurs when

the week i has no rainfall (no rainfall means rainfall of

less than 0.02") in year t and X = 2 occurs when week i has

rainfall in year t. Similarly, Y = 1 occurs when the week

i+l has no rainfall in year t and Y = 2 occurs when the week

i+l has rainfall in year t.

The control consists of the binary category of rain-

fall for week i and the complement consists of the binary

category of rainfall for week i+l in the 36-year period.
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Table 15: TEST STATISTICS, APPROXIMATED CHI-SQU&RED

AND SIGNIFICANCE LEVEL FOR THE WEEKS.

TEST APPROXIMATED SIGNIFICAiCE

2V3EK STATISTICS Xl_ VALUE LEVEL

01 VS 02 0.32 x.40 0.60

2
02 VS 03 1.83 X. 8 2  0.18

03v ~ o~2 0.53

2
011 VS Oil 1.66 ×.00.20

03 VS 04 0.61 2 0.53

2
N1 VS N2 2.86 .9 2.0

.9 0.09

12 VS 13 2.41 0.12
2

N3 vS N4 0.86 x.630.37

N4 VS Di 1.00 2 0.32qsD1 100 .68

2
Dl VS D2 0.54 0.118

.2 0.13

D2 VS D3 2.36 2 0.13

D3 VS D 3.60 x2 0.06

2 00
D4 VS 31 3.85 x0.05

2

J1 VS J2 0.89 x.650.35

2
J2 VS 33 0.115 X. 4 9  0.51

J3 VS J4 5.84 2 0.02
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34 VS j7 0.96 X2 0.33.6.3
2

J? VS P1 0.01 X.12 0.88
2

F VS P2 1.63 X.80 0.20

2
P2 TS 3 1.92 X.84 0.16

2
13 VS FS 0.60 .55 0.45

2 0.21Fm V 1 .63 .79
2

M1 VS 82 0.01 X 12  0.88

82 VS S3 2.77 2 0.10x.90

53 VS 54 1.00 2 0.21

X.9

11 VS k2 2.147 x2 0.12

12 VS A3 1.83 2 0.18x.82
A3 VS 1A4 0.55 X2 0.48

x.52 0.8

A4l VS AN 0.21 2 0.62x. 3 8
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01 VS 02 02 VS 03

1 21 2

1 13I 4 7 1 Jj11 T~ 19

2 6 3 9 2 . 9 17

19 17 36 20 16 36

Q=0. 93 Q=0. 09
(a) (b)

03 VS 04 o vs ON
1 2 1 2

12 8 20 1 is 6 21

2 16 2 7 8 15

21 15 36 22 14 36

Q=0.05 Q=2.26

(c) (d)

ON VS NI XI VS N2

1 2 1 2

111 22 1 5 11 16

2 9 14 2 3 17 20

16 20 36 8 28 36

Q0.71 0-1.36

(e) (fI

Figure 29: 2x2 contingency tables for weeks 01,32,03,04,0,11."
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N2 VS N3 N3 VS N4

1 2 1 2

1 5 3 8 1 8 9 17

12 16 28 2 6 13 19
17 19 36 14 22 36

Q=0.96 Q0O.91

(a) (b)

N14 VS D1 D1 VS D2

1 2 1 2

1 4 10 14 1 3 5 8

2 4 18 22 2 11 17 28

8 28 36 14 22 36

Q-O.54 Q=0.01

(C) (d)

D2 VS D3 D3 VS D4

1 2 1 2

1 4 10 14 1 5 3 8

2 18 22 2 7 21 28

8 28 36 12 24 36

Q=0.54 Q=3.94
(C) (f)

Figure 30: 2W2 contingency tables for weeks N2,N3,N4,DI,D2,D3,D4.
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D4 VS J1 JI VS 32
1 21 2

1 9 12 1 6 4 10

2 7 17 24 2 5 21 26

10 26 36 11 21 36

Q-0.07 Q=5.66

(a) (b)
J2 VS 33 J3 VS J4

1 2 1 2

1 8 3 11 1 5 10 15

2 7 18 25 2 1" 21

15 21 36 9 27 36

Q-6.29 Q=0.95

(c) (d)

J VS J? J? VS F1

1 2 1 2

1 3 6 9 1. 5 2 7

2 4 23 27 2 4 25 29

7 29 36 9 27 36

Q-1.48 Q-9.99

(e) (f)

Figure 31: 2x2 Contingency tables for weeks D4,J1,J2,J3,J4,JF,F1.
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I
F1 VS P2 P2 VS F3

1 21 2

1 2 7 9 1 4 5 9

2 7 20 27 2 11 16 27
9 27 36 15 21 36

Q0O.05 Q=0.04

(a) (b)

F3 vs r F5 vs m1

1 2 1 2

2 19 21 2 3 27 30

6 30 36 4 32 36

Q=1.85 Q=O.23

(C) (d)

M1 VS 12 52 TS 83

1 2 1 2

1 0 8 8 1 3 5 8

2 4 28 2 8 20 28

4 32 36 11 25 36

Q-1.29 O-O. 23
(6) (f)

Figure 32: 2x2 Contingency tables for weeks F1,72,F3,FRv.E,2,M3.
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S3 VS M4 M4 VS Al
1 2 1 2

1 6 5 11 1 6 7 13

2 7 18 25 2 9 14 23

13 23 36 15 21 36

Q-2.33 Q=O. 17

(a) (b)

Al VS 12 A2 vs 3
1 2 2

1 7 8 -15 1 11 3 14

2 7 14 21 2 11 11 22
14 22 36 22 14 36

Q=0.65 Q=2.94

(c) (d)

13 VS A4 A4 VS AM

1 2 1 2

1 10 22 1 9 5 14

2 4 10 14 2 9 13 22

14 22 36 18 18 36

Q-1.03 Q=1. 87

(e) (f)

Figure 33: 2z2 Contingency tables for weeks 13,M4,A,A2,A3,14,AEII.
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Table 16 shows the test statistics and their approxi-

mated chi-square value with a significance level.

Results of the test statistics showed that the weeks

D3 vs D4, J1 vs J2, J2 vs J3, JF vs Fl, and A2 vs A3 are not

independent with a = 0.10 significance level. The rest of the

weeks appeared independent of each other at a = 0.10 signifi-

cance level. According to this procedure, the overall asso-

ciation among the weeks is not strong.

D. 4X4 CONTINGENCY TABLES

1. General

Figure 34 shows a typical 4x4 contingency table. The

table element, nij , represents the number of years which dis-

play quality i in the control and quality j in the complement.

The marginal entries n. and n represent the number of years
L.

COMPLEMENT

WEEK (Y)
1+1

nl11 n 12 n 13 n 14 nl1.

CONTROL
n21 n22  n2 3  n2 4  n2.

WEEK.
n 31 n 32  n3 3  n34 n3.

n41 n4 2  n 4 3  n 4 4  n 4 .

n.1 n n .  n N2.3 .4

Figure 34. Typical 4x4 contingency table
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Table 16 TEST STATISTICS, APPROXMIATED CHI-SQUIRED

AND SIGNIFICANCE LEVEL FOR THE WEEKS.

TEST APPROXI MATED SIGNIFICANCE

WEEK STATISTICS 2  VALUE LEVEL

01 VS 02 0.93 X26
.663

2
02 VS 03 0.09 X.25 0.75

03 VS 04 0.05 2 079x.2 1I
2

04 VS ON 2.26 0.13
.8 0.13

ON iS N1 0.71 259
.5 9  042

N1 VS M2 1.36 0.25
27 0.33

S2 TS 13 0.96 X 20.3

M3 VS 111 0.91 2 0.34

14 VS D1 0.54 X2
2

D1 VS 02 0.01 20.88
.2 0.{88

02 VS D3 0.54 x2 0.48
.2

D3 VS D4 3.94 x.9 0.05
x.95  00

31 VS J2 5.66 x2 0.02
.90.0
2

J2 VS J3 6.29 0.9 .01

J3 VS J4 0.95 X2 0.33

2
34 VS 37 1.48 ).77 0.23

JF VS Fl 9.99 x2 0.01
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2
Pl VS F2 0.05 '.21 0.79

P2 VS P3 0.04 2 0.82P2 S 3 O.OU .18

13 VS F 1.85 2 0.18x. 8 8

FE VS HI 0.23 2 0.62

Il VS H2 1.29 2 0.26x.74
112 VrS 13 0.23 2 0.6

2

113 TS 114 2.33 X.87 0.13

114 VS Al 3.17 X2 06
30.67

2
A1 VS 12 0.65 X 20.144

k2 VS 23 2.94 0.09
.91
2

3 VS 1 ..0369 0.31

1A4 VS AlE 1.87 x2 01
8 3  0.17
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for which control has quality i and the numbers of years

the complement has quality j respectively. The overall num-

ber of years, N, is in the lower right of the table.

Conover [Ref. 21 discusses the theory and use of rxc

contingency tables.

2. Classification of Rainfall

The National Weather Association classifies the daily

positive rainfall in 3 categories, as light rainfall, moder-

ate rainfall, and heavy rainfall. Any rainfall amount less

than 0.02 inches is defined as zero rainfall. The observed

positive rainfall data is ordered from least to highest for a

given year. Then, the first 1/3 of the ordered positive rain-

fall data is called light rainfall, the second 1/3 of the f
ordered positive rainfall data is called moderate rainfall,

and the remaining 1/3 of the ordered positive rainfall data

is called heavy rainfall.

To construct a 4x4 contingency table using the weekly

rainfall data, a similar procedure was used and is described

below.

The weekly positive rainfall data was ordered from

least to highest for a given month in the 36-year period; then

3 categories of rainfall were defined as described above.

Additionally, a weekly rainfall of less than 0.02" inches is

called zero rainfall and is considered as one category so that

weekly rainfall data was broken down to 4 categories. Thus

X = 1 occurs when the week i has zero rainfall in year t,
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X = 2 occurs when week i has light rainfall in year t, X = 3

occurs when week i has moderate rainfall in year t, and X = 4

occurs when week i has heavy rainfall in year t for a given

month.

Table 17 shows the amount of rainfall limits of 3

categories of rainfall for the 7-month rainy period.

Table 17: AMOUNT OF RAINFALL LIMITS FOR
THE WEEKLY RAINFALL IN INCHES

LIGHT MODERATE HEAVY

MONTH RAINFALL RAIPPALL RAINFALL

OCTOBER 0.03-0.12 0.13-0.34 0.35-over

NOVEMBER 0.03-0.31 0.32-1.00 1.01-over

DECEMBER 0.03-0.37 0.38-1.07 1.08-over

JANUARY 0.03-0.38 0.39-1.34 1.35-over

FEBRUARY 0.03-0.40 0.41-1.19 1.20-over

MARCH 0.03-0.26 0.27-0.86 0.87-over

APRIL 0.03-0.17 0.18-0.60 0.61-over

3. Chi-Squared Test for Independence

A 4x4 contingency table was constructed the category

or rainfall in week i and the category of rainfall in week i+l
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by grouping all weeks in a month together. Table 18 shows

the name of the weeks which were included to construct the

contingency table for each month. Each month was analyzed

separately since the rainfall data is seasonal. Each paired

week containa 36 observations so that the total 144 (4x36 = 144)

observations are formed in each contingency table. For exam-

ple in the December contingency table the paired weeks used

are (DI,D2), (D2,D3), (D3,D4), (D4,Jl). The chi-square test

was used to explore possible relationships between rainfall

in successive weeks for a given month.

Table 18: WEEK SAMES FOR CONSTRUCTING 4x CONTINGENCY

TABLES

MONTH WEEKS

OCTOBER O1,02,03,O4,ON

NOVEMBER N, N2, N3,N4, D1

DECEMBER D1,D2,D3,D4,J1

JANUARY J1,J2,J3,J4,JP

FEBRUARY JFF1,F2,F3,Fn

MARCH FB, N1, 42,M3,M4

APRIL k1,A2,I3,A4, AM

Let Eij equal n. n IN. Then for a 4x4 contingency
1) 3. .)i

table the test statistic is given by:
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4 4 (ni -Eij 2
Q = . j ..

i=l j Eij

or simplifying for the calculation

0= ~ 24 4 n..

i=l j=l Eij

The exact distribution of Q is difficult to tabulate

because of all the combinations of values possible for n

Therefore the large sample approximateion, the chi-square

distribution with 9 degrees of freedom is used for the dis-

tribution of Q.

Figures 35 through 41 show the 4x4 contingency tables

for the weekly rainfall. The control consists of the cate-

gory of rainfall for week i and the complement consists of

category of rainfall for week i+l for a given month, where

the categories are given in Table 14.

The results of the test statistics suggest that the

weeks of January, the weeks of February, and the weeks of

April are not independent at o= .10 significance level

(x290 (9) = 14.7 with a = .10). The rest of the months,

October, November, December, and March appear independent at

the a = .10 significance level.

Table 19 shows the test statistics, approximate chi-

squared values, and the achieved significance level a.
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OCTO BER

1 2 3 4

1 51 11 10 15 87

2 14 3 3 3 23

3 10 2 4 0 16

4 7 3 4 4 18

82 19 21 22 144

Figure 35: 4x4 contingency table for OCTOBER.

NOVEMBER

1 2 3 4

1( 22 11 12 10 55

2 9 7 9 6 31

3 '1 9 1 3 1 8 2-7

4 9 3_ 10 9 131
47 30 34 33 144

Figure 36: '44 contingency table for NOVEMBER.
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DECEMBER

1 2 3

S 15 11 742

2 7 10 10 4 31

3 11 7 7 11 36

4 11 8 5 11 35

'44 36 29 35 114

Figure 3 1 4. 4x4 contingency table for DECEMBER

JANUARY

12 3 4

1 22 9 5 9 ,5

2 8 9 10 7 3

3 6 12 10 32

4 6i 8 8 11 33

142 30 35 37 144

Figure 38 4x4 contingency table for JANUARY
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FEBR ARY

2 3

1 is 11 6 8 40

2 5 9 12 4 30

2 13 11 7 8 39

6 - 10 13 35

39 37 35 33 144

Figure 39: 4x4 contingency table for FEBRUARY

MARCH

1 2 3 4

1 10 10 5 4 29

2 9 8 12 11 40

3 13 9 6 10 38

_ - -T4 4 11 12 10 37

36 38 35 35 144

Figure 40: 4x4 contingency table for MARCH
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APRIL

1 2 3 4

1 37 13 9 6 65

2 10 9 3 4 26

3 10 1 6 2 22

11 2 8 A 10 J 31

68 28 26 22 14

Figure 41 4x4 contingency table for APRIL
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Table 19: TEST STATISTIC, APPROXIMATE CHI-SQUARED VALUES,

SIGNIFICANCE LEVEL FOR THE MONTH.

TEST APPROXINATED SIGNIFICANCE

MONTHS STATISTIC CHI-SQUARED LEVEL
2

OCTOBER 7.2 2 (9) 0.60
2

NOVEMBER 10.45 X.6 8 (
9 ) 0.32

DECEMBER 8.413 2 (9 ) 0.50
JAUAY 18642(9) 0.03

2JANUARY 18.61 × .9 7 (
9 ) 0 .03

FEBRUARY 15.92 2×.93(9) 0.07

MARCH 11.94 .77 (9) 0.23

APRIL 19.71 2 (9) 0.02

9 x 9 8 .
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E. LOGISTIC ANALYSIS

1. Theory

The logistic analysis to be described in this section

was developed from Cox [Ref. 1].

The basic approach is to view the complement as having

a binary representation, with success being defined to mean

that a complement has rainfall, while failure means that the

complement has no rainfall for week t+l. The problem then

is to find the conditional probability of a success given

that the control takes on a particular value.

Let Xt be the rainfall in week t. If the probability

of "success" = rainfall in week t+l, given Xt, is written as

= P(rainfall in week t+lIXt),

the logistic model is

=

l+e

where the Xt are the explanatory variables.

The likelihood function is then

N e+aXt Y t+ 1 1-Yt+1
L (X ,Y ;a , ) OI ( )

l= +ea l +e

where:
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1 if week t+l has rainfall
Yt~

t+l 0 if week t+l has no rainfall

and the log-likelihood is

N N N +aXt

L(X,Y;B,) = I Yt +  I X XtYt - I in(l+e
t = 1 t=1 t=l

The gradient, and Hessians are:

aLog L N N e+aXtLoI T_ [Yt - I ( e )X

t=l l+e+t

N N aXt
Loa I X t Yt _ X t ( )Lg = +xY Xt

t= 1 t=1 l+e

Hessian:

N a+BXt N Xte a*Xt

__+__t) X +te)

t=l (l+e ~ )2 t=l (l+e

HL

-N Xte - N X t
2 e8X

C+Xt) +8Xt 2

t=l (l+e t) 2 t=l (l+e

Information Matrix:

Isls2 - HL
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to solve for a and 8 use of Newton's method as follows;

= (a) t H t8 k+l 8 kHL L

All necessary elements may be calculated in one pass

of the computer algorithm.

One beneficial byproduct of the maximum likelihood

approach is the asymptotic covariance matrix, (ISlS

Cos [Ref. 3] states that the diagonal elements of this matrix

provide good estimates of Var(a) and Var(8) under assumptions

of normality.

Next, by using the diagonal elements of the asymptotic

covariance matrix to put approximately symmetric confidence

limits on and 8; for 90%

- 1.64 4, < ~~4 1.64 -

- 1.64 < < + 1.64

2. Analysis

In this analysis, given week i has rainfall/no rainfall

in year t is considered as a control X, then conditional proba-

bility of success which week i+1 has rainfall in year t is

considered as a complement Y. Let

) 1 if week i+l has rainfall

0 if week i+l has no rainfall
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and

I 1 if week i has rainfall

0 if week i has no rainfall

Then, the model

P{Yi+ l =llX i 
= e = e

l+e

and

log Odds = = in( - ) = +

Using the computer package "BMDPLR" estimates of

and s were obtained using maximum likelihood. Other quanti-

ties computed were conditional observed and predicted. These

values are shown in Table 20. Also the number of successes,

number of failures, predicted log odds and parameters a and

5 and their 90% confidence interval are shown in the same

tables for the weeks. In the tables weeks are shown with

their names which are indicated in the glossary of symbols

tables.

In the 2x2 tables, the X2 test results have suggested

that the weeks 02 vs 03, D3 vs D4, Jl vs J2, J2 vs J3, JF vs

Fl, and A2 vs A3 are not independent with a = 0.10 signifi-

cance level. Logistic model also indicates that these weeks
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Table 20 RESULTS OF THE LOGISTIC ANALYSIS FOR THE WEEKS

MODEL : P(02=1101=z)

# OF * OF OBSERVED PREDICTED LOG
SUCCESS FAIL PROBABILITY PROBABILITY ODDS 01

8 7 0.5333 0.5333 0.13,, 0
14 7 0.6667 0.6667 0.693 1

PARAMETER COEFFICIENT SE COE?/SE
Alpha 0. 133 0 .18 0.258
Beta 0.560 0.694 0.806
Var[ 3,]0.15 Var[(]=0.65

90% Confidence limits
Lower Uper

&lpha -0.5 2 0. 68
Beta -0.762 1.882

MODEL : P(03=1102=)

# OF # OP OBSERVED PREDICTED LOG
SOCCESS FAIL PROBABILITY PROBABILITY ODDS 02

-------------------- ---- ---

3 11 0.2143 0.2143 -1.299 0
11 11 0.5000 0.5000 0.0 1

PARAMETER COEFFICIEN(T SE COEF/SE
Alpha -1 .299 0.651 -1.995
Beta 1.299 0.778 1.669
VarC ]=O. 3 1 Vart ]=0.55

90% Confidence limits
Lover Upper

Aliha -2.212 -0.386
Beta 0.083 2.515

96



MODEL : P(04 -1103x)

# OF # OF OBSERVED PREDICTED LOG
SUCCZSS PAIL PROBABILIrY PROBABILITY ODDS 03

12 10 0.5455 0.5455 0.182 0
10 4 0.7143 0.7143 0.916 1

PAR!NEER COgFj5IENT  SE COEF/SEAlpha,. :0 42,,8 0o.s 26
Beta,-:73, 0:730 1. 005
Var( a]=0.20 Var[a ]=0.51

90% Confidence limits
Lower Upper

Alpha -0.551 0.915
Beta -0.4137 1.905

MODEL : P(ON=1104=x)

# OF 14 OF OBSERVED PREDICTED LOG
SUCCESS FAIL PROBABILITY PROBABILITY ODDS 05

5 9 0.3571 0.3571 -0.588 0
13 9 0.5909 0.5909 0.368 1

PARAMETER COEFFICIENT SE COERPSE
Alpha -0.588 0.558 -1.054
Beta 0.956 0.707 1.352
Var(a ]=0.21 Var[ ]=0.48

90% Confidence limits
Lover Upler

&lpha -1.3,0 0.164
Beta -0.180 2.092

MODEL : P(21Ijf1K|

1 Or 1 OF OBSERVED PREDICTED LOG
SUCCESS FAIL PROBABILITY PROBABILITY ODDS N1

17 .6875 0.6875 0.788 0
0.8500 0.8500 1.735 1

PARAMETER COEFFICIENT SE COR.,SE
Alpha 0.788 0.539 1.4162
Beta 0.947 0.826 1.145
Var[ a]=0.29 Var[ ]=0.68

90% Confidence limits

Beta -0.4105 2.299
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HODEL : P(N3=lN2"x)

# OF 4 O OBSERVED PREDICTED LOG
SUCCESS FAIL PROBABILITY PROBABILITY ODDS N2

3 5 03750 0.3750 -0.511 0
16 12 0.5714 0.5714 0.288 1

PARAKETER COEFFCIEIT SE CDEP/Sz
Alpha -0.511 0.730 -0.699
Beta 0.799 0.824 0.969
Var[c ]=0.53 Var[a]=0.6 8

90% confidence limitsLove ape

A1ha 709 oo9
Be a -0.553 2.151

NODEL : P(N;4-1,3-x)

# OF # OF OBSERVED PREDICTED LOG
SUCCESS FAIL PROBABILITY PROBABILITY ODDS N3

9 8 05294 0 5294 0.118 0
13 6 0.6842 0:68142 0.773 1

PARAMETER coorricENT SE COENSEAlpha .O8 .486 0. 22

Beta 0.655 0.693 0.946
Va a]=O. 24 Var[ ]=0.48

90% Confidence limits

Ilgha -Lover 1, .Alpbha -0.8 0?

Be a -0.481 1.791

HODEL : P(DI1'11l41)

# Or # OF OBSERVED PREDICTED LOG
SUCCESS FPAIL PROBABILITY PROBABILITY ODDS N4

1 4 0.71143 0.711 0.916 0
18 4 0.8182 0.8182 1.504 1

MINSB TER C011 PTIC'NT OSE COEU/SE
lpha 0.592 1.5/9

BePa 588 0.810 0.726

VarE ]=0.35 Var( a]-0.66

90% Confidence limitsLow r Upler

S Bea -0.344 1:920
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sODEL : P(D2alIDI=l

0 OF # OF OBSERVED PREDICTED LOG
SUCCESS FAIL PROBABILITY PROBABILITY ODDS D1

5 3 0.6250 0.6250 0.511 0
17 11 0.6011 0.6071 0.1i35 1

PARAMETER COEFFICIENT SE CORF/SR
Alpha 0.511 O.730 0.699
Beta -0.076 0.826 -0.091
Vart a]-0.53 Var[ B]-0.68

90% Confidence limits
Lower Up~er

Alpha -0.683 1. 05
Beta -1.128 1.276

MODEL : P(D31ID2=xI

# OF * OF OBSERVED PREDICTED LOG
SUCCESS FAIL PROBABILITY PROBABILITY ODDS D2

10 (, 0. 71513 0.71513 0.916 0
18 4 0.8182 0.8182 1.50 1

PARAMETER COSUFICIENT SE CD F/SE
Alpha O.916 0.592 1.559
Beta 0.588 0.810 0.726
Var[ ,]=0.31 Var( f]a0.52

90% Confidence limits
Lower Upper

1lpha 0.003 1. 2
Beta -0.595 1.771

MODEL : P(D4IlID3=z)

# Or # OF OBSERVED PREDICTED LOG
SUCCESS FAIL PROBABILITY PROBABILITY ODDS D3

3 5 0.3750 0.3750 -0.511 0

21 7 0.7500 0.7500 1.099 1

PARAMETER COEFFICIENT SE CO.F/SE
Alpha -0.511 0.730 -0.699
Beta 1.609 0.851 1.892
Var[( 1-0.53 Var( a ]=0.72

90% Confidence limits

Alpha .0.38
Beta 0.217 3.001
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1MODEL : P(JllD4=)

# OF # OF OBSERVED PREDICTED LOG
SUCCESS FAIL PROBABILITY PROBABILITY ODDS D4

4a 0.5000 0.5000 0.000 0
22 6 0.7857 07857 1.299 1

PARAMETER COBflICUST SE C3EP/SE
aa .000 0.707 O. 000

Be 1.299 0.8844 1.540
Var[ ]- 0 .4 4  Tar[ a ]=O .65

90% Confidence limits
Lover Opper

Alpha -1.088 1.88
Beta -0.023 2.621

MODEL : P(J2=,1J1=x)

#of # OF OBSERVED PREDICTED LOG
SUCCESS FAIL PROBABILITY PROBABILITY ODDS Ji

I, 6 0.11000 0.11000 -00105 0
21 5 0.8077 0.8077 1.35 1

PARAMETER COEFFICIENT SE COEF/SE
Alp ha -0.05 0.645 -0.628
Beta 1.840 0.815 2.258
Var( c,]-0.42 Vara]8 =0.66

90% Confidence limits
Lover Uppor

Atiha -1.4168 0. 58
Beta 0.508 3.172

MODEL : P(J311j2,x)

0 OF # OF OBSERVED PREDICTED LOG
SUCCESS FAIL PROBABILITY PROBABILITY ODDS J2
--------- ---------------------------------- 8-1 ----

3 8 0.27/27 0.2727 -0.981 0
18 7 0.7200 0.7200 0.944 1

P1A1 TER COEMFICIENT SE COEP/SE
Alpha -0.981 0.677 -1.449
Beta 1.925 0.810 2.376
Ya4, ]-0.16 va:t B IM0.65

90% Confidence limits
.Love; UpD •

W1ha -0.895 0. 31
Beta . 03 3.247
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MODEL : P(J=11J3=x)

# OF 0 OF OBSERVED PREDICTED LOG
SUCCESS FAIL PROBABILITY PROBABILITY ODDS J3

10 5 0.6667 0.6667 0.693 0
17 4 0.8095 0.8095 1.47 1

PARANETER COEFFICIENT SE COEF/SE
Alpha 0.693 0.548 1.266
Beta 0.754 0.780 0.966
Vaz( 30.30 varc B]=0.61

90% Confidence limits
Lower Upger

Alpha -0.205 1.591
Beta -0.527 2.035

0DEL : P(JF=IIJ1=x)

# OF # OF OBSERVED PREDICTED LOG
SUCCESS FAIL PROBABILITY PROBABILITY ODDS J4

6 3 0.6667 0.6667 0.691 0
23 1 0.8519 0.8519 1.749 1

PARARETER COEFFICIENT SE COEFISE
Alpha 0.694 0.707 0.980
Bet 1.056 0.891 1.186
Vart]=0.50 Var( a]=0.80

90% Confidence limits
Lower Uppr

Alpha -0.4 1
Beta 0.411 2.523

MODEL :P(lIIJ3Ftx)

0 or 0 Of OBSERVED PREDICTED LOG
SUC~CESS FI RBBLT PROBABILITY ODDS pII

0.621 0.8621 1.833

PARA XTER COMMFYCENT SE COIN/SE
kith& -0.916 0.837 -1.095
Bet 2.749 0. 995 2.763
Tart ]o. 70 var[ $]-1. 00

90% Confidence limits
Alpha _over a-klha288 P
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MODEL : P(72-1lF=x)

# OF * OF OBSERVED PREDICTED LOG
SUCCESS FAIL PROBABILITY PROBABILITY ODDS 71

7 2 0.7778 0.7778 1.050 0
20 7 0.7407 0.7407 1.253 1

PARAMETER COEFFICIENT SE COEF/SE
Alpha 1.253 0.802 1.562
Beta -0.203 0.914 -0.222
Var[]f0.64 Var 8]0.84

90% Confidence limits
Alha - 0vi P999
Be a -1.706 1.300

MODEL : P(F3=lIF2=x)

# OF # OF OBSERVED PREDICTED LOG
SUCCESS FAIL PROBABILITY PROBABILITY ODDS F2

5 4 0.5556 0 5;56 0.223 0
16 11 0.5926 0526 0.5 1

PARAMETER COEFFICIENT SE CORP/SE
Alpha 0 223 0.671 0.333
Beta 0.152 0.777 0.195
Var( 3]=0.45 Var( 8=0.60

90% Confidence limits
Lo Up erAlha -0. 8 1. 23z

Beta -1.118 1.422

MODEL : P(?R-1IF3=x)

# or # OF OBSERVED PREDICTED LOG
SUCCESS FAIL PROBABILITY PROBABILITY ODDS P3

1 - 0.7333 0.7333 .012- 0
19 2 0.9048 0.9048 2.251 1

PAR UER COQ~r ENT M.84C E

1.241 0.945 1.311var 1-0. 34 Var( ]=}o. 8 9

90% Confidence limitsAlWh Ogg 11:5Z
Be a -0.306 2.788
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ODEL : P(11 -11F x)

# oF # oF OBSERVED PREDICTED LOG
SUCCESS FAIL PROBABILITY PROBABILITY ODDS PHi

1 0:833. 0.8333 1609 0
3 09000 0.9000 2.197 1

PASSMETER, COEFFICIENT SE COEF/St
Aloha 1.609 1.095 1.1169
Beta 0.588 1.253 0.469
Va a 3=1. 19 Var[ 6]=.57

90% Confidence limits
Lower Upper

&lpha -0. 180 3.398
Be-a -1.:67 2.613

MODEL = P(M2=1I=1X)

# OF # OF OBSERVED PREDICTED LOG
SUCCESS FAIL PROBABILITY PRCBABILITY ODDS 31

4 0 1.0000 0.9999 2.197 0
24 8 0.7500 0.7500 1.009 1

PARAMETER COEFFICIENT SE COEF/SE
Alp ha 2. 197 0.000 0.000
Beta -1.098 0.408 -2.691
Var(, ]=2.78 Var( a]=2.94

90% Confidence limitsLover ..pger
Alpha -0.537 4. 31
Be a -3.910 1.7141

MODEL : P(H3-1jH2=x)

# OF # OF OBSERVED PREDICTED LOG
SUCCESS FAIL PROBABILITY PROBABILITY ODDS 92

--------------------------------- ---- ---
5 3 0.6250 0.6250 0.511 0

20 8 0.7143 0.71413 0.916 1

PARAIETER COEFFICIENT SE COEF/SE
lpha 0.511 0.730 0.69

Be a 0.1105 0.812 0.182

Var( ,=0.53 Var(8 ]=0.71

90% Confidence limits,ltha h?. UIP339
o a :0. 977 1.787
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MODEL : P(14zll93=xl

# OF # OF OBSERVED PREDICTED LOG
SUCCESS FAIL PROBABILITY PROBABILITY ODDS M3

5 6 0.41545 0.91545 -0.182 0
18 7 0.7200 0.7200 0.944 1

PARAMETER COEFFICIENT SE COEF/SE
Alpha -0.182 0.606 -0.301
Beta 1.127 0.752 1.499
Var( ]=0.37 Var( a ]=0.57

90% Confidence limits
Lower Uper

Alpha -1.180 0.816
Be a -0.111 2.365

MODEL : P(A1=11lM4=x

# OF # OF OBSERVED PREDICTED LOG
SUCCESS FAIL PROBABILITY PROBABILITY ODDS R4

7 6 0.5385 0.5385 0.154 0
14 9 0.6087 0.6087 0.44112 1

PARAMETER COEFFICIENT SE COEF/SE
Alpha 0.154 0. 556 0.27
Ber-a 0.288 0.701 0.410
Var(Ea ]=0.31 arC a ]=0.49

90% Confidence limits
Lo wer Upger

Alpha -0.759 1. 67
Beta -0.860 1.436

MODEL : P(&2=11&l=x

# oF o OBSERVED PREDICTED LOG
SUCCESS FAIL PROBABILITY PROBABILITY ODDS Al

8 7 0.533J 0.5333 0.1341 0
14 7 0.6667 0.6667 0.693 1

PARAMETER COEFFICIENT SE COEF!SE
Alpha 0.134 0.518 0.258
Bea 0.560 8:6J4 0.806
ar Var(a ]-0. 08

90% Confidence limits

Alpha _ .ou P91
-e a 0.576 1.696
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HODEL : P(13al1%2=x)

0 OF # o OBSERVED PREDICTED LOG
SUCCESS FAIL PROBABILITY PROBABILITY ODDS £2

3 10 -- ----------- -, 99 0
11 1 O.00 0: 00 1

PARfiTER COf:jP IET 15 9O'9,4

Beta 1.299 0.778 1.669
Vara ]=0.2 Var[a]=0.61

90% Confidence limits
Lover pper

klpha -2.362 -03 6
Beta 0.018 2.580

MODEL : P(&I1=11&3=x)

# OF # OF OBSERVED PREDICTED LOG
SUCCESS PAIL PROBABILITY PROBABILITY ODDS 3

12 10 0.5455 0.5455 0.182 0
10 4 0.7143 0.7143 0.916 1

PARAMETER COU FFI IENT SE COR/SE
Al pha 0.182 0.428 0.4 26
Beta 0.733 0 730 1.005
Yarc C 3=0.18 Var[s 1=0:53

90% Confidence limits
Lover up er

Alpha -0.514 0.978
Beta -0.461 1.927

MODEL : P(AN1IA& =X

# OF OF OBSERVED PREDICTED LOG
SUCCESS FAIL PROBABILITY PROBABILITY ODDS A4

5 9 0.3571 0.3571 -0.588 0
13 9 0.5909 0.5909 0.368 1

PARASETER COEFFICIENT SE COF/SE
Alpha -0.588 0.558 -1.05 4
Beta 0.956 0. 07 1.352
Vart ]=o.3o var(a ]0.50

90% Confidence limits

Al pha -MP1
Beta -0.201 2.116
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are dependent on each other at the 10% significance level

since the 90% confidence interval for beta does not cover

zero.

The following logistic model was also considered.

P(Yt+I
Yt+ 1 ft 1+ea+aR t

i+e~+R

where Rt is the amount of rainfall in week t and Yt+l is

a binary random variable taking the value 1 if week t+l has

positive rainfall. Tabel 21 shows the alpha and beta coeffi-

cients, standard errors (ss) and the 90% confidence limits

for the alpha and beta coefficients. These numbers were

computed using computer package "BMDPLR".

The 90% confidence intervals for do not cover zero

only for the weeks D3 vs D4, JF vs Fl, and M2 vs M3. This

suggests that for these weeks the amount of rainfall in the

previous weeks exceeds the amount of rainfall in the current

week. Figures 42 and 43 show the plots of estimated alpha

and beta coefficients by week.
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Table 21: RESULT OF LOGISTIC ANALYSIS FOR THE WEEKS

MODEL : P(02=1IO1=x)

PARAMETER COEFFICIENT SE COEFLSE
Alpha 0.438 0.409 1.071
Beta 0.027 0.432 0.062
Var[[( 1=0.13 Var(s ]-2.91

90% Confidence limits
Lo wer UpgerAlpha -0. 153 1. 29z

Be a -2.771 2.825

IODEL : P(03=1102=z)

PARAMETER COEFFICIENT SE CO B/SE
Alpha -0.735 0.424 -1.735
Beta 1.067 1.175 1.173
Var[, ]=0.16 Var( 3]=0.87

90% Confidence limits
Lower Upper

klpha -1.391 -0. 79
Beta -0.463 2.597

MODEL : P(043=1103=x)

PARAMETER COEFFICIENT SE CO B/SE
Alpha .38Q 0.379 1.002
Bea O.317 0.8 0.1324
Var[ oL]=0. 14 Var( a]:1. 18

90% Confidence limits
Lower Upper

Alpha -0.334 0.991
Beta -1.4643 2.098

MODEL : P(ONfO1104x)

PARAMETER COEFFICIENT SE COEF/SE
Alpha -0.192 0.438 -0.439
Beta 0.636 0.942 0.675
Vart a]iO. 14 Var( 3],1.29

90% Confidence limitsLower Upaer
klpha -0.806 0. 22
Be a -1.227 2.499
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MODEL : P(2-1iNI-x)

PARAMIETER COEFF 9ENT SE6 COW/~
Al ha0. 986 0.466 2.1 15

Beta 0.743 0.807 0.921
Vara 1-0.22 Var( 3]=0.65

90% Confidence limits
Lover

Aloha 0.217
Beta -0.579 2.065

MODEL : P(N3-11N2=x)

PARAMETER COFFICIENT SE COES
Alpha -0.102 0.422 -0.
Beta 0.284 0.351 0.807
Var[c ]=0.18 Var(a ]=0.12

90% Confidence liaits
Lover Upger

Alpha -0.798 0.576
Beta -0.384 0.852

MODEL : P(N41113-x)

PARABETER COEFFICIENT SE COEP/SE
Alpha 0.595 0.395 1 .507
Beta -0.280 0.375 -0.748
Var[c ]=O.16 Var[s ]=0. 14

90% Confidence limits
Lover Upper

Alpha -0.061 1.251
Beta -0.894 0.334

MODEL : P(DllIN=x)

PARAMETER COEFFICIENT SE COEF/SE
Alpha 1.106 0.1454 2.434
Beta 0.336 0.589 0.570
Var[ ]=0.21 Vara ]=0. 35

90% Confidence limitsLower u'p

Al p.354 1
Be a -0.634 1.306

.
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,IODEL : P(D2=1IDI=x)

PARAMETER COEFFICTENT SE COEF/SE
Alpha 0.294 0.456 0.644
Beta 0.230 0.450 0.509
Var[a 1=0.21 Var[B ]=0.20

90% Confidence limits
Lower Upper

Alpha -0.1458 1. 46
Be a -0.503 0.963

MODEL : P(D3=11D2=x)

PARAMETER COEFFICIENT SE COEF/SE
Alpha 1.378 0.1485 2.838
Beta -0.301 0.614 -0.490
Var(c 1=0.24 Var[ 3 j=O. 38

90% Confidence limits
Lower uperAlpha 0. 575 2.181

Beta -1. 312 0.710

MODEL : P(DI=lID3=x)

PARAMETER COEFFICENT SE COEF/SE
Alpha 0. 396 0. 482 0.822
Be a 0.560 0.653 0.858
Var a ] =0.23 Var( ]=0.43

90% Confidence limits
Lower Uper

Alpha -0. 391 1. 83
Be a -0.515 1.635

MODEL : P(31=1ID4=x)

PARAMETER COEFFICIENT SE COEF/SE
Alpha 0.132 0.499 0.265a 1.952 0.988 1.976
Var[,]=0.25 Var(B]=1.07

90% "onfidence limits
Lover Upper

Alha -0.688 0 52
Be a 0.256 3.648
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MODEL : P(J2=lJl=x)

PIRAMETER COEFFICIENT SE COENSE
Alpha 0.299 0.1445 0.671
Beta 1.232 0.801 1.538
V ar[ a]=0. 2 0  Var( a ]=0.6

90% Confidence limits
Lover (Me_

W l ha -0 4.34 1 . 32

Beta -0.080 2.54

MODEL : P(J3=1JI2=x)

PARAMETER COEFFICIENT SE COEF/SE
Alpha -0.0115 0.411 -0.104
Beta 0.526 0.402 1.310
Tart ]=0.19 Tar( B ]=0 .16

90% Confidence limits
Lover Up

Alpha -0.760 0. 0
Be a -0.130 1.182

MODEL : P(j11llJ3=x)

PARAMETER COEFFICIENT SE CO!7/SE
Alpha 0.809 0.472 1.712
Beta 0.39( 0.128 0.922
Var( aj=0.22 Var[ s]=O. 18

90% Confidence limits
Lower pgerkIpha QO. 00 1. 78l

Be a -0.302 1.090

MODEL : P(JFf1IJ4=1)

PARAMETER COEFFICIENT SE COE?/SE
A pha 1. 525 0.567 2.6 0
Beta -0.137 0.482 -0.285
VarC a]0.32 Var[ ]=0.23

90% Confidence limits
Loverlpha 0.5~97

Be a -0.924 0.650
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MODEL : P(F=11IJF=z)

PARAMETER COE FFCIENT SE COEF/SE
klpha 0. 356 0.505 0. 706

Be1.162 g6 1.1680Var[, ] =0. 26 .162 ]at4

90% Confidence limits
Lower r

Alha -0. 180 9
Be0a O.026 2.298

MODEL : P(F2=1 F1 = x )

PARAMETER COEFPICIENT SE COEF/SE
Alpha 0.986 0. 91 2.008
Beta 0.161 0.454 0.354
Var[ a1=0.2 4  VarCa]=0. 2 1

90g% Confidence limits
Lower poer

klha 0.183 1.699
Beta -0.591 0.913

SODEL : P(F3=11F2=X)

PARANETER Cas Fr'IET SE OEAlpha O. 135 0.444 0.304

Beta 0.412 0.606 0:679

Var( A]0.20 var( ,]=0.37

90% Confidence limits
Lower 0per

Alpha -0. ;9986 o. uo
Bea 0:86 1.410

MODEL : P(vll 3=x)

PARNET!! COEFFICIlENT 04alpha 1 445 096C2. 672

Beta 0.272 0.578 0.4171

Var[ a]=0.3 0  Varta 3]0.33

90% Confidence limits
Lo!,,er p er

Alpha O 7 2.3
Beta -0.670 1.214
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MODEL : P(Ml=lIFM=x)

PARAMETER COEFFICIENT SE COEF/SE
Alth 1.613 0.6341 2.5415
Be a 0.837 0.940 0.890
Var[ a]=0.40 Var( s]=0.88

90% Confidence limits
Lower upper

kl0ha 0.576 2. 50
Be a -0.701 2.375

MODEL : P(H2=I|I1=x)

PARAMETER COEFFICIENT SE COEFSE
Alpha 1.209 0.535 2.258
Beta 0.083 0.681 0.122
Var[ ]=0.29 Var[ 33=0.46

90% Confidence limitsLowe Upper
Alpha 32 2.u92
Beta -1.029 1.195

MODEL : P(N3=ll2-z)a

PARAMETER COEFFCIENT SE COEF/SE
Alpha 0 1113 0.4167 0.307
Beta 1377 0.776 1.774
Var[ a]0.22 Var[ ]=0.60

90% Confidence limits
Lower Upver

Alpha -0.626 0.912
Beta 0.107 2.647

MODEL : P(M4-lIM3=x)

PARAMETER COEPFICIENT SE COEi/SE
Alpha 0.237 0.435 0.5 6
Beta 0.800 0.694 1.15
Var[ =]=0.19 Var[ B ]=0. 48

90% Confidence limits
Lower a

klha -0.,478
Be a -0.336 1.936
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MODEL : P(laI=ll4=x)

PARAMETZR COEFgJ5ENT SE CE2I/II
Alha -0 .7 0.407 -0.28 13
Beta 0.728 0.466 1.563
Var[ a]-O. 17 Var[ B]=0.22

90% Confidence limits
Lower Upper

klpha -0.763 0. 89
Beta -0.041 1.497

MODEL : P(A21IIAlmx)

PARAMETER COEFFICIENT SE COEF/SE
Alpha 0.438 0.409 1.071
Beta 0.027 0.432 0.062
Var[f]-0.17 Var[ a]=0.19

90% Confidence limits
Lower Upper

Alha -0. 238 11
Bea -0.688 0.7412

MODEL : P(A3=IIA2=x)

P&RkMETIR COEFFICIENT SE COEF/SE
Alpha -0.735 0.4924 -1.735
Beta 1.067 0.909 1.173
Var(a ]=0.18 var(]=0.83

90% Confidence limits
Lover Upger

Al pha -1.4131 -0.039
Beta -0.4127 2.561

MODEL : P(14=11 3=x)

PARAMETER COEFFICIENT SE COEF/S2
Alpha 0.380 0.379 1.002
Beta 0.317 0.148 0.424
Tar[ a]=0. 14 Var[ 8]0.56

90% Confidence limits
Lover Upper

Alpha -0.2341 0.994
Beta -0.910 1.5441
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MODEL :P(IN=IjA4ux)

PRNTR COEP?'ICIENT SE COEF/St

Be -:2318:942 8:6 5
Var( ci]-O.19 8&Ca3-0. 89

90% Confidence limits

alpha :230 0 j
ieta 0.11 2.183

1.14
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APPENDIX A. DAILY RAINFALL DATA

JULIAN DATE

YEAR 1 2 3 4 5 6 7 8 9 10 11

1938 0.0 0.15 0.30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1939 0.0 0.0 0.04 0.0 0.78 0.36 0.0 0.0 0.0 0.0 0.0
1940 0.16 2.13 0.10 0.72 0.07 0.45 0.19 0.72 0.25 0.79 1.34
1941 0.0 0.0 0.0 0.44 0.42 0.07 0.28 0.10 0.03 0.0 0.0
1942 0.14 0.0 0.0 0.0 0.0 0.0 0.0 0.20 0.0 0.0 0.0
1943 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1944 0.0 0.53 0.24 0.25 0.08 0.49 0.0 0.0 0.0 0.74 0.0
1945 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1S46 0.04 0.23 0.17 0.56 0.0 0.0 0.08 0.0 0.0 0.0 0.0
1547 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1C48 0.0 0.0 0.0 0.02 0.0 0.02 0.05 0.0 0.0 0.0 0.0
1549 3.12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1550 0.18 0.05 0.0 0.02 0.0 0.0 0.44 0.12 0.0 0.61 0.31tll 0 8:0 0:8 8:12 8:8 8:8 0.0 0.0 0.0 0.0 0.49 0.15

0 0.0 00 0.24 1.20 0.49 0.0 0.0 0.15
153 0.0 0.02 0.0 o.o 0.0 0.10 0.10 0.67 0.02 0.0 0.0
1554 0.3 0.0 0.0 0.0 0.0 0.0 0.03 0.0 0.0 0.0 0.37
1955 1.23 0.03 0.0 0.0 0.05 0.0 0.0 0.0 0.01 0.74 0.0
I.!6 0.0 0.0 0.0 0.0 0.66 0.15 0.0 0.42 0.0 0.19 0.04
1557 0.0 0.0 0.0 0.0 0.22 0.40 0.0 0.0 0.14 0.0 0.0
1S!8 0.0 0.14 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.26 0.01
159 0.0 0.0 0.0 0. 0.36 1.02 0.0 0.0 0.56 1.58 0.11
1960 o.o 0.03 0.0 0.0 .0 0.0 0.07 0.22 0.83 C.26 0.73
1561 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1562 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.02
1S3 0.0 0.0 0.02 0.0 0.0 0.0 0.12 0.0 0.0 0.0 0.0
164 0:82 0.0 0.0 0.0 0.8 0.05 0.0 00. 0.04 0.0 0.0
1965 0 .51 0.01 0.02 08 0.59 0:0 0.0 0.0 0.0 0.03
1S66 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0.0
1567 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.) 0.0
1568 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.89 0.02 0.0
1969 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.02 0.02
1570 o.o 0.0 0.0 o.o 0.0 0.0 0.1.2 0.05 0.66 0.94 0.06
1971 0.24 0.0 0.0 0.0 0.0 0.0 0.0 0:0 0.0 0.36 0.23

SH0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 . . .
L97 0.0 0.06 0.10 0.0 0.3 0.0 0.21 0.45 035 0.83 SAO
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JULIAN DATE

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

1538 0.0 0.0 0.0 0.22 0.0 0.47 0.0 0.72 0.11 0.0 0.0
1539 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1540 o.16 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 o.o 0.0
1941 0.0 0.0 0.72 o.o5 0.80 0.0 0.0 0.36 0.75 0.0 0.75
1942 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.51
1943 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.57 0.49194 :8 0.0 .02 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
14,0.0 0.0 0.0 0.02 0.02 0.0 0.0 0.0 0.0 0.0 0.0
1946 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1947 0.0 0.03 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0Is,48 090 0.0 090 0.0 0~ 0o.0 0.0 0.0 0.0 o.0 0.0
149 0.0 0.0 0.0 0.0 0.0 0.0 0.22 0.34 0.0 C.82 0.20
19,0 0.0 0.58 0.0 0.04 0.06 0.03 0.0 0.0 0.0 0.0 0.0
1951 0.26 0.0 0.0 0.0 0.56 0.0 0.05 0.20 0.0 0.0 0.07
1952 1.49 0.45 0.16 1.01 0.23 0.46 0.01 0.0 0.21 0.11 0.04
LS53 0.02 o.12 0.35 0.10 0.0 0.07 0.04 0.0 0.0 0.10 3.0
1954 0.61 0.0 0.0 0.0 0.0 0.61 o.o0 0.06 0.31 0.3 0.0
1555 0.0 0.0 0.0 0.0 0.73 0.01 1.05 0.16 0.17 0.0 0.0
1956 o.o 0.0 0.12 o.3 0.46 0.0 0.02 0.0 0.38 0.10 o.o4
1957 0.02 1.52 0.48 0.0 0.0 0.0 o.o 0.0 0.82 0.11 0.0
1558 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1959 0.05 0.48 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1560 0.01 0.37 0.44 0.0 0.0 0.0 0.0 0.0 0.09 0.19 0.0
1561 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0
1.62 0.1l 0.0 0.0 0.0 0.0 .0 0.02 1.47 0.32 0.38 0.0
1963 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1964 0.0 0.12 0.0 0.0 0.05 0.36 0..0 0.48 0.88 0.83 0.24
1965 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.15 0.0 0.13 0.01
1966 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.08
1967 0.0 0.0 0.0 0.0 0.0 0.O 0.0 0.0o 0.49 1.88 0.02
1;68 0.0 0.09 0.53 0.06 0.0 0.0 0.0 0.0 0.01 0.0 0.0
1569 0.10 O.4l 0.0 0.0 0.02 0.18 2.39 0.31 .39 0.07 0.03
1970 0.0 0.13 0.63 1.22 0.05 0.02 0.0 0.32 0.42 0.06 0.02
111 0.3Z 0.0 0.0 0.0 0.0 0.01 0.0 0.0 0.Ol 0.0 0.0
L.572 0.0 0.0 0.0 o.o 0.0 0.0 o.o 0.0 0.0 0.3 0.o
1573 0.3 0.02 0.0 0.63 0.74 0.33 0.65 0.0 0.10 0.0 0.0
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JULIAN DATE

YEAR 23 24 25 26 27 28 29 30 31 32 33

l538 0.0 0.0 0.0 0.0 0.0 0.90 0.0 1.12 1.00 1.10 0.15
1S39 0.0 C.o 0.0 0.0 0.02 0.31 0.0 1.26 0.42 0.14 0.0
1 40 0.07 0.26 0.09 0.4T 0.0 0.0 0.0 0.0 0.46 0.48 0.07
1541 0.15 0.63 0.29 0.31 8.0 8.0 0.0 0.0 0.0 0.0 0.0
1542 0.03 1.16 0.74 0., v.40,.10 0.0 0.13 0.04 0.04 0.17
1943 0.13 0.02 0.0 0.11 0.14 0.0 0.18 0.33 0.08 0.0 0.0
1S44 0.40 0.25 0.0 0.0 0.07 0.0 0.0 0.62 0.0 0.42 0.08
1945 0.0 0. 0.04 .0 0.0 00 0.0 0.0 0.89 0.0 2.37
1546 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.01
1547 0.0 0.0 0.0 0.0 0.0 0.38 0.03 0.0 0.0 0.0 0.0
1 48 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.10 0.23
1549 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.06 0.35
1550 0.15 0.18 0.0 0.0 0.35 0.0 0.0 0.0 0.0 0.0 0.0
1551 0.0 0.0 0.0 0.0 0.0 0.0 0.16 0.0 0.0 0.0 0.0
1552 0.0 0.75 0.88 0.13 0.3 0.0 0.0 0.0 0.0 0.0 3.37
153 0.0 0.0 0.0 0.0 0. 0.0 0.0 0.0 0.0 0.3 0.0
15!4 0.06 0.23 1.04 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1555 0.0 C.0 0.0 0.0 0.0 0.0 0.0 0.33 0.05 0.05 0.0
1456 0.20 0.0 0.58 0.26 0.61 0.27 0.01 0.0 0.0 0.0 0.0
1557 0.03 0.0 0.0 0.55 0.0 0.01 0.02 0.0 0.0 0.0 0.08
1€58 0.0 1.11 0.27 0.36 0.03 0.0 0.0 0.38 0.36 0.0 0.94
1959 o.o 0.0 0.15 0.02 0.0 0.02 0.0 0.05 0.0 0.0 0.0
1960 0.30 0.19 0.04 0.0 0.0 0.0 0.0 0.03 0.19 0.36 0.12
1961 0.18 0.0 1.28 0.0 0.0 0.03 0.13 0.22 0.0 0.45 3.03
1562 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1S63 0.0 0.0 0.0 0.0 0.0 0.0 0.49 1.97 1.23 0.03 0.0
1564 0.02 0.0 0.01 0.0 0.01 0.0 0.0 0.0 0.0 0.0 0.0
1565 o.32 0.0 0.02 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
I566 o.o C.0 0.0 0.03 0.0 0.0 2.11 0.13 0.3 0.0 0.0
1567 1.06 0.24 0.0 0.0 0.0 0.48 1.19 0.37 0.02 0.0 0.0
1,68 0.0 0.0 0.0 0.11 0.20 0.10 0.14 0.96 0.0 0.02 0.02
169 0.62 1.o 0.49 0.32 0.30 0. 12 0 54 0.01 0.03 0.3 0.01
1970 0.46 0.01 0.0 0.34 0.0 0.0 0:03 0.0 0.01 0.0 0.0
1571 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1572 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1573 0.0 0.16 0.17 0.0 0.0 0.34 1.05 0.16 0.0 0.0 0.01
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JULIAN DATE

YEAR 34 35 36 37 38 39 40 41 42 43 44

1S38 0.87 0.59 0.23 0.13 0.0 0.0 0.23 0.43 1.75 0.63 0.10
15939 0.29 C.24 0.0 0.07 0.20 0.38 0.0 0.17 0.0 0.0 3.0
1940 0.29 0.0 0.06 0.0 0.19 0.0 0.0 0.0 0.0 0.0 0.0
1;41 0.0 0.0 0.0 0.91 0.0 0.60 1.36 0.65 0.22 0.32 0.0
1942 0.16 0.02 0.78 0.45 0.02 0.01 0.0 0.0 0.0 0.0 0.0
1543 0.0 0.0 0.0 0.0 0.0 0.36 0.20 0.0 0.0 0.0 0.0
1944 1.42 0.09 0.0 0.0 0.0 0.52 0.19 0.0 0.0 0.0 0.0
1:5 8-31 0.0 . 0.0 0.0
1546 . 4 0 0.0 0.02 00 0.0 0.11 0.0 0.0 0.0 0.0
1547 0.0 0.0 0.0 0.0 0.0 0.0 0.07 0.59 0.0 0.17 0.06
1q48 0.02 0.86 0.45 0.10 0.0 0.0 0.04 0.0 0.0 0.0 0.0
1549 0.13 0.30 0.48 0.35 0.0 0.0 0.0 0.41 0.02 0.0 0.0
1950 0.55 0.16 0.42 0.0 0.0 0.0 0.58 0.03 0.0 0.0 0.0
1551 0.0 0.0 0.51 0.0 0.0 0.0 0.0 0.0 0.02 0.11 0.0
152 0.0 0.0 0.0 0.0 O.O 0.0 0.0 0.0 0.30 0.10 0.0
1553 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1554 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.29
1955 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1956 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1557 0.0 0.0 .O 0.0 0.0 0.25 0.01 0.0 O.O 0.0 0.04
1558 1o14 0.02 0.20 0.0 0.0 0.0 0.12 0.03 0.01 0.32 0.07
1959 0.0 O.O 0.0 0.0 OoO 0.18 0.07 0.52 1.14 0.50 0.0
1960 0.04 0.62 0.28 0.02 0.25 0.40 0.40 0.11 0.0 0.0 0.0
1961 0.0 0.0 0.0 0.03 0.01 0.0 0.0 0.28 0.10 0.0 0.0
1562 0.0 0.0 0.01 0.25 0.14 1.07 0.82 0.17 0.07 0.11 0.58
1.63 0.0 0.0 0.0 0.0 O.LO 0.02 1.21 0.14 0.01 0.67 0.07
1564 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0
1S65 0.0 0.50 0.05 0.01 0.0 0.0 0.0 0.0 0.0 0.0 0.04
1566 0.08 0.22 0.60 0.0 0.0 0.0 0.02 0.0 0.0 0.0 0.0
1567 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.03
1S68 0.0 0.02 0.0 0.0 0.0 0.0 0.01 0.02 0.02 0.0 0.0
1569 0.01 0.07 0.50 0.1) 0.0 0.02 0.01 0.11 1.69 0.01 0.0
1970 0.0 0.0 0.02 0.0 0.0 0.0 0.0 0.09 0.15 0.66 0.12
IS71 0.0 C.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
172 0.04 0.04 0.17 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.0
1573 0.53 0.0 0.70 0.30 0.02 0.0 0.64 0.98 0.15 0.54 0.34
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JULIAN DATE

YEAR 45 46 47 48 49 50 51 2 53 54 55

1,38 0.75 C.05 0.0 0.0 0.08 0.24 0.0 0.0 0.0 0.0 0.0
1 -39 0.0 C.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
19;40 0.52 0.05 0.0 0.69 0.10 0.0 0.0 0.0 0.33 0.43 0.0
1541 0.0 8.42 0.0 0.36 0.06 0.0 0.13 0.42 0.51 0.0 0.97
1542 0.0 .0 0.0 0.0 0.0 0.0 0.0 0.04 1.00 0.0 0.06
1543 0.0 0.0 0.0 0.05 0.0 0.0 0.0 0.24 0.44 0.10 0.03
1944 0.0 0.0 0.0 0.0 0.0 0.69 0.18 0.57 0.91 0.61 0.0
1545 0.Z1 0.09 0.0 0.0 0.17 0.0 0.0 0.0 0.0 0.3 0.0
1946 0.31 0.56 0.0 0,0 0.0 0.07 0.0 0.0 0.0 0.0 0.0
1547 0.0 0.0 0.08 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1548 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1549 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.05 0.01 0.3 0.01
1550 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.01(351 0.0 0-0 0.0 0.0 0.02 0.0 0.0 0.28 0.13 0.03 0.04
152 0.0 0.0 0.04 0.25 0.15 0.29 0.01 0.41 0.0 0.19 0.0
1553 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1954 0.80 0.03 0.10 0.05 0.31 0.0 0.0 0.0 0.0 0.0 0.0
I555 0.0 0.3 0.07 0.56 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1556 0.0 0.0 0.0 0.0 0.0 0.0 0.08 0.0 0.0 1.20 0.26
1(57 0.0 0.0 0.02 0.04 0.0 0.03 0.05 0.25 0.21 0.52 0.08
I558 0.0 0.03 0.0 0.0 0.18 0.94 0.0 0.0 0.0 0.) 0.0
1559 0.0 0.0 1.11 0.07 0.21 0.14 1.66 0.03 0.0 0.0 0.0
1960 0.0 0.0 0.0 0.10 0.04 0.0 0.0 0.0 0.0 0.0 0.0
15.61 0.0 0.21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1562 0.42 0.18 0.21 0.11 0.68 0.49 0.0 0.0 0.01 0.16 0.28
1963 1.0 0.0 0.02 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0
1564 0.29 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1565 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.0 0.0 0.3 0.0
1566 0.0 0.0 0.0 0.0 0.04 0.0 0.0 0.0 0.15 0.13 0.0
1567 0.01 0.01 0.0 0.0 0.0 0.01 0.0 0.0 0.0 0.0 0.41
IS68 0.0 3.12 0.25 0.03 0.02 0.40 0.37 0.01 0.02 0.31 0.01
1969 0.45 0.04 0.0 0.41 0.38 0.14 0.01 0.76 0.79 0.89 0.28
1570 0.0 0.05 0.17 0.02 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1571 0.03 0.0 0.18 0.0 0.22 0.0 0.0 0.0 0.02 0.0 0.0
1572 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.08 0.0 0.0 0.0
1573 0.06 0.0 0.02 0.0 0.0 0.0 0.0 0.0 0.0 0.17 0.0
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JULIAN DATE

YEAR 56 57 58 59 60 61 62 63 64 65 66

1<38 0.0 C.0 0.0 0.26 0.61 1.10 0.62 0,11 0.0 0.0 3.65
1939 0.0 0.0 0.0 0.13 0.0 0.0 0.0 0.01 0.0 0.0 0.01
1540 0.79 1.56 0.66 0.77 1.21 0.0 0.0 0.0 0.0 0.0 0.0
1S41 0.0 0.31 0.03 0.46 1.05 0,61 0.09 0.76 0.04 0.0 0.0
1942 0.16 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1943 0.39 0.76 0.18 0.0 0.0 0.0 0.02 0.67 0.54 0.25 0.014 3:8 f:f5 8:8 :2 8 f: 8-3 8:% 0.20 0
1S4750.00 0 1 01 0 3 0 0. 0.08 0.0
IS.46 0.0 0.0 0.14 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
147 0.17 0.0 0.0 0.02 0.12 0.21 0.13 0.5 0.0 0.0 0.03
I548 0.0 0.0 0.3 0.02 0.0 0.0 0.0 0.0 0.0 0.0 0.0
149 0.17 0.17 0.01 0.0 0.36 1.06 0.58 0.15 0.0 0.0 0.03
15 0.0 0.0 0.0 0.0 0.0 0.0 0.03 0.0 0.06 0.0 0.4

1s5 0.0 0.07 0.94 0.04 0.98 0.06 0.0 0.0 0.18 0.05 0.17
1552 0.0 0.0 0.0 0.0 0.0 0.0 0.03 0.0 0.16 0.0 0.47
IS53 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.01SS4 0.0 0*0 0*0 0*0o~ 0.0 o .0 0*0 0.0 0.3 0.0
1 0.0 0.06 0.81 0.01 0.0 0.0 0.0 0.0 0.0 0.0 0.01S586 0.0 0.20 0*0 0.0 0.0 0.0 0.0 0.0 0.0 0.02 0.04
IS57 0.38 0.0 0.19 0.46 0.26 0.02 0.0 0.23 0.09 0.07 0.0
1958 0.59 0.03 0.0 0.0 0.0 0.0 0.06 0.38 0.0 0.02 0.0
1559 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1;60 0.03 0.01 0.05 0.43 0.01 0.01 0.0 0.0 0.0 0.0 0.0
1961 0.0 0.0 0.0 0.0 0.0 0.0 0.15 0.0 0.23 0.06 0.0
1(62 0.05 0.0 0.0 0.02 0.12 0.16 0.0 0.01 1.16 0.13 0,(0
1563 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.C5 3.0 ),.4,0
1964 0.0 0.0 0.0 0.10 0.0 0.27 0.0 0.01 0.i0 3.02 .- 1
1565 0.0 0.32 0.0 0.0 0.0 0.0 0.0 0.06 0.-4 0.33 3.0
1566 0.25 0.0 0.0 0.0 0.35 0.0 0.0 0.01 0.0 0.04 0.0
1567 0.01 0.0 0.01 0.0 0.0 0.0 0.07 0.0 0.0 0.01 0.01
1568 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.03 0.0 0.02 0.48
1969 0.62 0.0 0.34 0.32 0.02 0.08 0.0 0.0 0.0 0.0 0.0
1570 0.0 0.0 0.69 1.05 0.28 0.03 0,15 1.17 0.0 0.0 0.04
1971 0.0 0.11 0.07 0.01 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1972 0.0 0.0 0.0 0.10 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11973 0.32 0.38 C.91 0.0 0.0 0.0 0.76 0.11 0.23 0.05 0.59
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JULIAN DATE

YEAR 67 68 ,9 70 71 72 73 74. 75 7h 77

1 838 0,21 0:0 8.86 0.62 0.4 0.03 0.0 0.50 0.0 0.0
1939 0 09 6:58 O 0.0 0-0 0.03 0.0 0.00.0 0.30 0.0

g :8 8:8 8:8 ?:2 8: 8. o.,s 0:36 o:o o:8 8:8
1 3 0.48 0.72 0.32 0.09 0.1 0.0 0.0 0.08 0.0 0.15 0.47
1541 0.0 0.8 0.0 0.00. 400 0.01 0.0 0.0 0.) 0.0
1545 0.0 0.0 . 0 0.04 0.05 0.47 0.02 0.3. 0.09
1546 0948 0.720-3 0.09 0.01 0.470.000000 03
1547 0.06 0.30 0.26 0.0 0.0 0.0 0.0 0.08 0.0 0.05 0.02

1548 .0 0. 0.230.01 0.0 0.15110.. 0. 038 0.02
195 0.08 0. 5 0.0 0.22 0. 3 0.04 0.0 0.01 0.02 0.16 0.56
1 9 0.0 0. 0 05 0.0 0. 0 4 o 0.0 o0o o 0 0.0
1551 0.06 0.30 0.0 0 . 0.0 .0 0.0 0.o 0. 0.0

153I.S.0 00801 0.0 0.0 0.0 0.0 0.0 0.0 0.02
1549 0.08 0.2 0.23 0.06 0.0 0.05 0.06 0.04 0.79 0.8 0.502
1.555S 0.0 0.05 0.01 0.02 0.04 0.0 0.-0 0.01 0.0 0.0 0.06

156. . 0 0.0 0.05 0.0 0.0 0.04 0.0 0.0 0.0 0.02

1551 0.0 0.38 0.04 0.0 0.6006.0 .300 0. 00

1558 0 0 0.8 0.02 0.1 0.27 0 . 66 0. 0.0155 0.0 0.0 0.0 0.0 0 0.0 00 0 .27 033 0.0

1560.3 0 0 0 0 0 0.1 0. 1 0.0 0.0 0.0 0.0 0.0
1S61 0.13 0.07 0.02 0.06 0.0 0.0 0.6 0.05 0.75 03.01 0.51
1962 0.0 0.0 0.01 0.0 0.04 0.0 0.26 0.01 0.0 0.0 0.0
1556 0.0 0.0 0.0 0.0 0.0 0.1-0 0..8 0.0 0.0 0.0
1957 0.0 0.08 0.04 0.02 0.27 0.06 0.0 0.05 0.0 0.3 0.0

19558 .06 8 0.0 0.00.02 02 0.07 0.0 0.6 0.0 0.0
195 00 . 0. 0 .

159670 0.0 :12 0.1 0.81 0.0 0.01 1050 0.24 0.3 3.03
180.03 0.02 0.0 0.0 0.88 0.19 0.02 0.52 0.47 0.01 0.0

1961 0.13 0.49 0.0 0.35 0.02 0.0 0.06 0.01 0.01. 0.01 0.0

1,90 0.0 o.o 0.o .o 0.0 0.0 0.6 0.01 0.0 0.o .0
1971 0.0 0.0 0.0 0.03 0.6 0.0 0.0 0.02 0.0 0.0 0.0
1562 0.0 0.0 0.0 0.0 0.04 0.0 0.0 0.0 0.0 0.0 0.0

1573 0.0 0.0 0.26 0.0 0.0 0. 0 1 0.0 0.0 0.0 0.0 0.0

19716 0.0 0.0 0.0° 0.03"°Z 0 .96 0 .00 0.02 0.0 0.0 0.0
1572 0.0 0-o0 0- . .04 0.0z 0.0 0.04 0.01 0.0 0.04
1.973' 0.0 0.o0 0..26 0.02' 0.0' 0.0o 0.0' 0.0 0.04 0.0 0.03
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JULIAN DATE

YEAR 78 79 80 81 82 83 84 85 86 87 88

1q38 0.0 0.10 0.10 0.0 0.0 0.35 0.0 0.0 0.0 0.36 0.0
1539 0.0 0.0 0.0 0.04 0.0 0.0 0.02 0,23 0.13 0.0 0.0
l540 0.0 0.0 0.0 0.0 0.0 O0.0 0.0 0.0 0.03 0.83 0.15
lq4l 0.02 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.33 0.29 0.06
1942 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0
1943 0.0 0.0 0.0 0.04 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1944 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1945 0.0 0.0 0.40 0.17 0.39 0.0 0.0 0.58 0.07 0.) 0.0
1946 0.03 0.11 0.0 0.0 0.0 0.0 0.0 0.0 0.03 0.88 0.86
1947 0.0 0.0 0.0 0.10 0.0 0.0 0.0 0.06 0.38 0.02 0.24
1548 0.34 0.0 0.0 0.04 0.0 1.43 0.31 0.0 0.0 0.3 0.04
1949 0.15 0.0 0.01 0.57 0.17 0.0 0.0 0.0 0.0 0.3 0.0
1550 0.04 0.07 0.0 0.09 0.79 0.47 0.01 0.0 0.0 0.0 0.0
1551 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
152 0.02 0.61 0.10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0., 8 0.0 0.. 8:8 0.) 3.0
1S 4 0 35 0.44 88 :86 0.22 000. 00 .0 80.) 0.03
1555 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1556 0.0 0.05 0.0 0.0 0.0 O.O 0.0 0.0 0.0 0.) 0.0
19;7 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.09 0.07
115 8 0.0 0.20 0.14 1.07 0.0 0.68 0.11 0.02 0.85 0.06 0.01
1959 0.0 0.0 0.0 0.03 0.18 0.0 0.06 0.0 0.0 0.0 0.02
1960 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.05 0.15 0.0
1561000. 0.0 0.07 0200 0 * 3 0.196208 .12 00:8 o.o32 0.10 8:8 0:0 8:018:81 0.0, 0.0 0.00.3 O.lO .00.0 0.0 0.0
1963 0.0 0.0 0.78 0.0 0.0 0.0 0.0 1.66 0.07 0.0 0.0
1964 0.0 0.0 0.13 0.41 0.60 0.19 3.03 0.0 0.0 0.0 0.0
1965 0.0 0.0 0.0 0.05 0.0 0.0 0.32 0.0 0.0 0.3 1.07
1966 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1;67 0,0 0.34 0.01 0.10 0.0 0.0 0.01 0.01 0.0 0.31 0.03
1968 0.0 0.0 0.0 0.08 0.01 0.0 0.0 0.0 0.0 0.3 0.0
1969 0.0 0.21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1970 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1971 0.0 0.0 0.0 0.02 0.05 0.03 0.73 0.10 0.0 0.0 0.0
1972 0.3 0.3 0.0 0.0 0.01 0.0 0.0 0.0 0.0 0.0 0.0
1973 1.06 0.10 0.16 0.0 0.0 0.0 0.01 0.01 0.0 0.0 0.17
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JULIAN DATE

YEAR 89 90 91 92 93 94 95 96 97 98 99

1938 0.0 0.0 0.0 0.0 0.0 0.0 0.47 0.0 0.0 0.0 0.0
IS39 0.0 0.0 0.0 0.10 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1940 0 34 1.6 6.72 0.0 0.0 0.0 0.09 3.0 0.0 0.0 0.0
1941 1:75 1.32 0.48 0.02 0.64 1.78 0.0 0.05 0.3 0.0 0.54
1942 0.0 0.0 0.0 0.0 0.16 0.35 0.90 0.55 0.0 0.3 0.01
1943 0.40 0.0 0.0 0.0 0.0 0.0 0.12 0.0 0.0 0.19 0.0
1544 0.0 0.0 0.0 0.0 0.0 0.0 0.23 0.0 0.0 0.0 0.01
1945 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.) 0.43
1546 0.06 0.13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1547 0.01 0.0 0.0 0.25 0.0 0.0 0.0 0.0 0.0 0.38 0.0
1548 0.21 0.0 0.0 0.0 0.36 0.06 0.47 0.16 0.0 0.05 0.03
1949 0.0 0.0 0.05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
S50 0.0 0.0 0.0 0.0 0.0 0.0 0.27 0.3 0.54 0.52 0.0

1551 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1552 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.70 0.0
1S53 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.13 0.0
1954 0.43 0.0 0.0 0.0 o.o 0.0 0.04 0.06 0.0 o.3 0.0

155 0.02 0.06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1556 o.: 0.0 0.07 0.03 0.0 0.( 0.0 1.0 0.0 0., 0.0
1957 03 0.01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1658 0.36 0.11 1.26 0.16 0.88 0.26 0.25 0.84 0.33 0.3 0.0
1559 0.02 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1560 0.0 0.08 0.0 0.0 0.0 0.0 0.0 0.0 0.02 0.3 0.0
1961 0.02 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.03 0.3
162 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1963 0.02 0.0 0.0 0.0 0.0 0.06 0.50 0.04 0.14 0.20 0.01
1S64 0.01 3.07 0.28 0.0 0.0 0.0 0.01 3.0 0.01 0.0 0.0
1565 0.03 0.16 0.01 0.0 0.0 0.15 0.02 0.51 0.50 0.59 0.08
1166 0.0 0.0 0.01 0.0 0.0 0.0 0.02 0.0 0.0 0.3 0.17
1567 0.57 0.21 0.47 0.01 0.14 0.02 0.64 0.72 0.0 0.0 O.OQ
1S68 0.0 0.44 0.72 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1569 0.0 3. 0.0 0.44 0.0 0.77 3.67 0.0 0.32 0.30 0.02
1570 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1571 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.25 0.0 0.0 0.05
1572 0.') 0.0 0.02 -).0 0.02 0.0 0.0 0.25 0.01 0.) 0.0
l73 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
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JULIAN DATE

YEAR 100 101 102 103 104 105 116 1O7 108 L09 110

1538 0.0 C.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1535 0.0 C.O 0.0 0.09 0.0 0.0 ).0 0.0 0.0 0.3 0.0
1540 0.0 0.0 0.0 0.0 -0.0 0.0 0.0 0.0 0.0 0.0 0.0
941 .76 .0 0.0 0.0 0.0 o.o 0.o 0.0 0.0 0.3 0.0

4 .03 0.0 0 0 0.67 0.0 ..0 3.73 0.07 0.3 0.)
1943 0.0 0.0 0.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1544 05 0.0 0.35 0.04 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1945 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1546 8:.0 0:8 0.:0 0.8 00:82 0.0 0.0 0.02 0.0 0.0 0.0
1547 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 3.0
1548 0.42 0.07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1949 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.0 0.0 0.0
15 3.3 0.0 0.01 0.0 0.0 0.0 0.0 3.0 0.0 0., 0.01 o :828 o o8:8 0:0 ":8 0.03 0.02 0.0 0.0 0.0 0.000.14 0.0 0.0 00 0.0 0.0
1553 0.37 8.0 0.0 0.02 0.0 0.0 0.0 0.03 0.0 0.0 0.12
1554 0.0 00 0.0 0.0 0.01 0.0 0.0 0.0 0.0 0.0 0.0
1555 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.07 0.37 0.12
1556 0.0 0.05 0.42 0.59 0.0 0.09 0.0 0.0 0.0 0.0 0.0
1957 0.0 0.02 0.0 0.08 0.0 0.0 0.0 0.88 0.0 0.28 0.03
1558 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.) 0.0
1559 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1560 0.0 0.05 0.0 0.02 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1561 0.0 0.0 0.18 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1562 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.09 0.03 0.0
163 0.0 0.0 0.61 0.19 0.03 0.02 0.04 0.33 0.18 0.60 0.0
164 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
15650.0 0.0 0.0 0.01 0.15 0.0 0.0 0.0 0.0 0.0 0.0
166 0.0 0.0 0.3 ).0 0.0 0.0 0.0 3.3 0.0 0.3 0.0
15967 0.94 0.10 0.0 0.06 0.27 0.04 0.03 0.74 O.o66 0.) 0.44
1S68 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0 0.0 0.0 0.0Lsi 9 80 0..0 0"00 . 0. 0.100 . 0to8k °8:o8o o.8 3: :8 8: 8:8o o:81 8:o 8:82 8:0.0o 0000808N N 0.00 0008 0.0 0.0 0.02 0.0
1571 0.0 0.0 0.0 0.48 0.0 0.0 0.33 0.0 0.0 0.0 0.06
1972 0.0 0.05 0.14 0.20 0.0 0.0 0.0 0.0 0.0 0.) 0.0
1973 0.0 0.0 0.20 0.01 0.0 0.10 0.0 0.0 0.0 0.3 0.0

126

- -



JULIAN DATE

YEAR Ill 112 113 114 115 116 117 118 1lq 120 121

1538 0.0 0.0 0.0 0.12 0.23 0.0 0.0 0.80 0.10 0.53 0.0
1939 .0 0 .o 0.09 0.0 0.0 0.0 0.0 0.0 0.0 0.) 0.0
1940 0.0 0.0 0.0 0.0 0.0 0.0 0.63 0.0 0.0 0.3 0.0
142 83 Os0 o8o 8:8 8:8 8:8 8:g 0:0 o.,7 o.3 0.0
1942 0.0 0.08 0.0 19 0.0 0. 0.28
1943 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.99 0.0 0.3 0.0
1944 0.12 O.O 0.0 0. 0.0 0.0 0.0 0.34 0.0 0.3 0.02
1945 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.O
1546 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1547 0.a 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1548 0.0 0.03 0.02 0.0 0.0 0.0 0.03 0.02 1.26 0.27 0.0

0 8: 8 0:8 8:8 0 0 0.0 0.02 0.1 0.0
o0 0:. 0 8: 0 0.0 0.0 0.0 0.03

1551 0.0 0.0. 0.0 0.02 0.27 0.0 0.0 0.34 0.27 0.11 0.0
1S52 0.3 0.0 .0oo 0.0 0. 0.0 o26 o. oo 0.1 1.0
1553 Q 0 0 0.0 0 o .0 0 0.38 0.25 0.02 0.22 0.08
li54 .0 0.0 0.02 0.0 00 0.0 0.16 0.42 0.07 0.0 0.0
1555 0.3 0.17 0.25 0.o 0.0 o.o 0.36 0.0 0.0 0. 6 o26
1S56 0.0 0.0 0.0 o.o o.o3 0.0 0.10 0.25 0.0 0.3 0.0
1557 0.0 0.04 0.0 0.0 0.O0 0 0.0 0.0 0.0 0.3 0.30
19!8 0.0 0.0 0.0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1S59 0.0 0.0 0.0 0.05 O.4l 0.0 0.0 0.0 0.0 0.01 0.0
1961 0. :6 88 o:J6 8:8 0.0 0.8 :5 1:8 8:4 8:
1562 0.0 0.0 0.0 0.0 0.0 0.0 0.15 0.0 0.0 0.0 0.0
1S63 0.0 0.0 0.07 0.30 0.0 0.0 0.0 0.0 0.0 O.O 0.0
1564 0.0 0.0 0.04 0.04 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1565 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1566 0.8o 8:8 0.0 0.0 00 0.0 0.0 0.0 0.0 0.3 0.0
1567 0.13 0.30 0.89 0.02 0.0 0.04 0.0 0.0 0.06 0.3 0.0
1568 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1569 0.0 0.09 0.17 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1570 0.0 0.0 0.0 0.02 0.0 0.02 0.0 0.0 0.01 0.3 0.0
1971 .0 3.02 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.08
1572 0.0 0.0 0.0 0.05 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1S73 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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S.JULIAN DATE

YEAR 122 123 124 L25 L26 127 128 129 L30 131 132

1538 0.0 0.0 0.0 0.0 0.0 o.o o.0 0.0 0.0 0. o.0
1939 0.0 0.0 0.0 0.0 o.o o.0 0.0 0. 0 0.13 0.0 0.0
1540 0.0 0.0 0.0 0.13 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1941 0.15 0.02 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.03 0.0
1942 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.27 0.04
1543 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1954 0*A2 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

155 0 00 0.0 0.0 0.0 0.0 0.03 0.0 0.0 0.0 0.0
1546 0.0 0.0 0.0 0.0 0.0 0.r0 0.0 0.0 0.03 0.3 0.0
1547 0.0 0.0 0.0 0.0 0.02 0.0 0.0 0.0 0.0 0.0 0.0
1S48 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1549 0.33 0.0 0.0 0.0 0.0 0.0 3.0 0.03 0.0 0.0 0.01
1550 0.16 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

51 0.01 0.05 0.21 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0
1552 0.02 0. 0003 .0 002 0.06 0.0 0.3 0.0
1553 0.0 0.0 0.0 0.:0 00 0.:0 0.0 0.0 0.0 0.0 0.0
1554 0.0 0.0 0.0 0.0 0.0 0.03 0.01 0.24 0.11 0.3 0.0
1955 0.35 0.05 0.0 0.0 0.0 0.0 0.07 0.46 0.0 0.0 0.0
1556 0.0 0.0 0.19 0.0 0.0 0.10 0.0 0.26 0.0 0.04 0.0
,57 0.0 0.0 0.0 0.0 0.0 0.27 0.0 0.0 0.0 0.10 o.o

1 58 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.03 0.01
'559 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.04
1960 0.0 0.J1 0.16 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.04
1961 0.0 0. 0.0 0.20 0.26 0. 0 0.0 0.04 0.0 0.01 0.0
1562 00 0 0 .0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1963 0.0 0.0 800 0.0 0.02 0.08 0.0 0.39 0.0 0.0 0.0
164 0.0 0.2 0.07 0.03 0.21 0.0 0.07 0.0 0.0 0.0 0.01
1565 0:0 0.0 .o0 0 0. 0 0. 0 0. 0.3 0.0 00. 3 0.0
1566 0.01 0.0 0.0 0.0 0.0 800 0.04 0.0 0.0 0.0 0.0
1561 0 0 0 01 0.0 0.0 0.0 0.0 0.0 0.43 0.02 0.0 0.0

0, a:. 0 0.0 0.0 0.0 0.37 0.01

1568 o.8 8.08 0~ ~ .0ooooooooooo

1990 .88:80 0:8 8:01000 0.01 0.0 0.0 0.3 0.0
151 0.0 0.0 0.0 0.0 0.01 0.0 0.0 0.0 0.04 0.3 0.0
S571 0.01 0.06 0.02 0.0 0.0 0.0 0.0 0.0 0.02 0.0 0.02

1572 0.0 00 0.0 0.0 0.06 0.0 0.0 0.0 0.0 0.0
1573 0.0 0.0 00 00 00 0.0 0.0 3.0 0.0 0.31 0.02
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JULIAN DATE

YEAR L33 134 135 136 137 138 139 140 141 142 143

1538 0.0 0.0 0.0 0.0 0.05 0 0 0.0 0.0 0.0 0.,) 0.0
1539 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.31 0.19 0.0
1540 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1141 8.0 8:8 8:89 8:8 8:8 0. 0.8 8. 8:8 0.o .:L920.0 0.0 000 0.0 0.0 0.0

IS43 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.) 3.0
1544 0.0 0.0 0.0 0.0 0.21 0.0 0.39 0.08 0.0 0.-) 0.0L945 8.82 8:83 .o 0. 0.0 0.08 0.0 0.0 0.0 0.0
1546 . .0 0. . 0.0 0.0 0.0 0.12 0.10 0.0
1547 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
148 0.0 0.0 0.0 0.0 0.0 0.0 o.ol 0.12 0.0 0.0 0.0
1549 0.0 0.02 0.05 0.02 0.02 o.ol 0.23 0.0 0.0 0.) 0.0
1S50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
151 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 000
1552 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 08
1553 0.0 0.05 00 0.0 0.0 0.0 0.0 0.07 0.02 0.3 0.82
1S54 o.O 00 0. 0 o.o o.o0 0.0 0.0 0.0 0.0 0.0 0.0
15!5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1556 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

fij 8:J  8:802 8:o 8:8 8:37 0.90 0:31 0.8 0.0 0.0 8.0
S0. 0. 0 0 0.0 0.0 0.0 0.0 0.202 0.2

1S50 0.01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.04 0.0 0.0
L90000.0 0.0 0.0 0.0 0.12 0.07 0.0 0.0 0.0 0.00061 0*0 .o 0*0 0.0 0.0 0.02 0.07 0.0 0.0 0.0 0.0

1563 o.0 O.o 0.0 o.o o.03 0.01 0.01 0.0 0.0 0.0 0.01
1564 0.01 0.0 0.0 0.0 0.03 0.0 0.01 0.0 0.0. 0.0 0.01
1565 8* 1 .0 0.0 0.0 :80.01 0.01 0.04 0.0 0.0 0.0
1566 8:0 0.0 0.01 0.0 :020.0 0.01 0.0 0.0 0.0 0.0
1567 0.0 0.0 0.0 0.01 0.01 0.0 0.0 0.0 0.0 0.0 0.01
1568 0.06 0.0 0.0 0.0 0.0 0.0 0.01 0.04 0.03 0.01 0.06
159 8:0 8:8 8 0. 01 8:0 0.0 0.0 0.02 0.0 0.03 0.0

190 00 0 0 0.01 .0 0.01 0.0 0.0 0.0
1571 0.01 o.o 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1572 0.0 0.0 0.01 0.0 0.0 0.0 O.O 0.03 0.0 0.02 0.0
173 1.0 0.0 0.0 0.0 0.02 0.0 0.0 0.0 0.0 0.02 0.03
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JULIAN DATE

YEAR 144 145 146 147 148 149 150 151 152 153 154

158 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1539 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1540 0.a0 .0 0.0 0.0 0.0 0.0 0.') 0.0 0.) 0.0 0.0141 0.0 0.0 0.01 0.0 0.06 0.0 0.0 0.0 0.0 0.0 0.0
1542 0.0 0.06 0.05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1543 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.10 0.0 0.0 0 0
1544 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.03 0.0 0.0
1545 0.0 0.0 0.0 0.0 0.0 0.02 0.02 0.0 0.0 0.) 0.0
1546 0.0 0.39 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1547 0.0 0.0 0.19 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1948 0.03 0.0 0.0 0.0 0.0 0.0 0.12 0.12 0.0 0.33 0.03
1949 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1550 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1551 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1552 0.0 0.0 0.0 0.0 0.01 0.0 0.01 0.0 0.0 0.0 0.0
53 0.0 0.0 0. 13 o.16 0.04 0.0 0.0 0.0 0.01 0.3 0.0

1554 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1555 0.0 0.0 0.03 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1556 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1557 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
155o8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.03 0.0
1959 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.01
1560 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0IS156 .0 0.0 S 0:8 0.0 0. 0.05
1561 8.0 0.0 8:8 884 0.:01 0.80 0.01 0.0) 0.0
1563 0.0 0.0 0.09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1564 0.0 0.0 0.0 0.06 0.0 0.0 0.0 0.0 0.0 0.0 0.02
1565 0.0 0.0 0.0 0.0 0.0 0.03 0.02 0.0 0.0 0.03 0.0
1566 0.0 0.0 0.0 0.0 0.03 0.02 0.0 0.0 0.0 0.0 0.0
1567 801 0.0 0.0 0.0 0.01 0.0 0.302 0.26 0.49 0.0 0.0
1568 8.0 0.0 000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1565 0.01 0.0 0.03 0.0 0.0 0.0 0.0 0.0 0.0 0.3 3.0
1570 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.01 0.0 0.1) 0.0
1571 0.0 0.05 0.03 0.25 0.01 0.0 0.0 0.0 0.0 0.1 0.0
1572 0.0 0.0 0.0 0.0 0.0 0.0) 0.0 0.0 0.0 0.0 0.0
1573 0.0 0.0 0.0 0.0 0.01 0.05 0.0 0.0 0.0 0.0 0.0
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JULIAN DATE

YEAR 155 156 157 158 159 160 161 162 163 164 165

1538 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
139 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1540 0.8 0.0 0.0 0.0 8. 0 0.0 0.0 0.0 0.0 0.()
141 0.8 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0
I~Z,; 0'.0a° .°° 0:'°o0 8.0~ 8:o o.o o.o o.o o.o
1 42 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.3 0.0
1943 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1547 0.0 0.01 0.08 0.0 0. 0.0 0.02 0.0 0.0 0.0 0.0
548 004 0.0 0 0.0 0.0 0 o.o 0.0 0.0 0.0 0.0 0.0

1546 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
19,7 0.02 0.0 0.08 0.02 0.0 0.0 0.0 0.0 0.0 0.0 0.0
148 0.04 0.07 0.03 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1949 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1951 0*0 0.0 0.03 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1953 0.0 0.0 0.06 0.0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1953 0.04 0.0 0.06 0.02 0.02 0.05 0.02 0.0 0.04 0.14 0.01955 0.0 0.0 0.0 0.0 0.0 0.05 0.02 0.0 0.04 0.1 0.0
1.55 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.02 0.0 0.0 0.02
1.557 0.01 0.0 0.0 0.0 0.01 0.11 0.0 0.0 0.0 0.0 0.0
1.558 0.0 0.0 0.0 0.0 0.01 0.06 0.0 0.07 0.05 0.0 0.0
1959 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.0 0.0 0.0
1560 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1561 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1.562 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1S63 0.0 0.0 0.0 0.0 0.02 0.0 0.0 0.0 0.0 0.0 0.0
1564 0.0 0.0 0.0 0.0 0.0 0.12 0.02 0.01 0.0 0.3 0.0
1565 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1566 0.0 0.08 0.0 0.01 0.0 0.0 0.01 0.0 0.0 0.0 D.03
1567 0.02 0.0 0.0 0.0 0.01 0.01 0.0 0.09 0.08 0.01 0.03
1568 0.02 0.0 0.0 Q 00Q0.0 0.0 0.0 0.0 0.0 0.0
1569 1.0 0.01 0.03 o.07 006 0.02 0.0 0.0 o.o 0.) 0.03
1970 0.0 0.01 0.12 0.0 0.0 0.01 0.0 0.05 0.0 0.01 0.0
19571 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1972 0.3 0.01 0.0 0.0 0.0 0.0 0.16 0.03 0.0 0.) 0.0
1573 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.02
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It JULIAN DATE

YEAR 166 167 168 169 170 171 172 173 174 175 176

1.538 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15139 0.07 C.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 3.0
1S40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
I 8:8 8:8 8: o8 0.0 8 8 :0 0 : 8o: . 3 : 0
94 0 0.0 00 0.0 0.0 0.0 0.0 0.) 0.0

1943 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1944 0.02 0.01 0.05 0.0 0.0 0.0 0.0 0.0 0.0 0.07 0.0
1945 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1.546 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1547 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.3 0.3
1548 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1949 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.05
195 0.0 0.0 3.0 0.0 0.0 0.0 0.02 0.04 0.0 0.0 0.0
L15 0.0 0.03 0.04 0.02 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1552 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.05 0.0
1S53 0.0 0.03 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1954 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15!5 0.01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.) 0.0
1956 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

I57 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1558 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
159 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1560 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1561 0.0 0.01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.02
1562 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1563 0.0 0.02 0.01 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1564 0.0 0.0 0.01 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.01965 0.0 0.0 0.0 0.0 0.0 0.0 OO00 . . .
15;66 0.,) 0,0 0,0. 0,O0*0O 0.0 0.14 0.0 0.0 0.31 0.1

157 0.0 0.0 0.04 0.02 00 0.01 0.0 0.02 0.0 0.0 0.0
157 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1563 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1970 0.0 0.0 0.01 0.03 0.02 0.0 0.02 0.0 0.0 0.02 0.01971 0,0 0,0 0.0 0.0 0.0 0.0 0.02 0,02 0.01 0.) 0
157?2 0.0 0.0 0,0 0.0 0.01 0.0 0.0 0.0 0.04 0.0) 0.0
1S;73 0.0 0*0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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JULIAN DATE

YEAR 177 178 179 180 181 182 183 184 185 186 187

1938 0.0 0.0 0.0 0.0 0.0 0.0 0.07 0.04 0.0 0.3 0.0
1S39 3.0 0.0 0.0 O.o o.0 0.1 0.0 3.0 0.0 0.0 0.0
1540 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1 41 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0.) 0.0
1942 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1943 0.0 0.0 0.0 0.0 0.0 o.o o.o 0.0 0.0 0.0 0.0
1544 0.02 0.,0 0.04 0.0 0.0 0.0 0.0 0.0 0.0 0.3 1.0
1.545 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0
1946 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1947 0.0 0.0 0.0 0.0 0.0 0.0 0.o 3.0 0.0 o.3 0.0
1548 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1549 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 3.0
1.550 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15510. 0.0 0.0 0.0 0 00 0.0 0 : 0.0 0.0 0.0
1.552 0.0 0.00,00 0.06 0.101.0 : . 0.3 0.0
1S;3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
I.S 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1.555 0.0 03.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1956 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1970 0.006 0.02 0.0 0.0 0.0 0.0 0.0 0.0 0.) 0.0
is 8:0 0.0 0.0 0.0 0.0 0.0 0.0 0.02 0.01 0.31. 0.0
1.559 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1.960 0.0 0.0 0.0 0.0 0.01 0.0 0.0 0.0 0.0 0.3 0.0
1561 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1562 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1563 -).0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1964 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.01
1.565 0.0 0.0 0.01 0.0 0.0 0.01 0.0 0.0 0.0 0.31 3.11
1566 0.0 0.0 0.0 0.0 0.0 0.01. 0.01 0.0 0.02 0.0 0.0
1567 0.01 0.01 0.01 0.0 0.0 0.0 0.0 0.0 0.01 0.0 0.0
1.568 lo0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.3) 0.3 0.0
1569 0.0 03.01 0.01 0.0 0.0 0.0 0.0 0.0 0.02 0.0 0.0
1.570 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1571 .. 0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1172 0.02 0.0 0.0 0.0 0.01 0.01 0.0 0.0 0.0 0.0 0.0
1S73 0.0 0.0 0.01 0.0 0.0 0.0 0.0 0.0 0.01 0.0 0.0
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JULIAN DATE

YEAR 188 189 190 191 192 193 194 195 196 197 198

IS.8 0.0 C.O 0.0 0.0 0.') 0.0 0.0 0.0 0.0 0.) 0.0
1539 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1540 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
141 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0
1142 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1543 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1544 0.0 0.0 0.0 0.0 0.0 0.04 0.0 0.0 0.0 0.0 0.0
1545 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1546 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1547 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1S48 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1549 0.0 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0 0.0 0.0
1950 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1551 0.0 0.0 0.0 0.03 0.03 0.0 0.0 0.0 0.0 0.0 0.0
1952 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.02 0.01
1953 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1954 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1955 0.0 0.0 0.0 0.0 0.0 0.0 0.03 0.0 0.0 0.03 0.0
1556 0.0 0.0 0.0 0.0 0.01 0.01 0.0 0.0 0.0 0.0 0.0
1557 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.01 0.0 0.0 0.0
i158 0.0 0.02 0.01 0.0 0.01 0.01 0.03 0.0 0.0 0.0 0.0
159 0.0 0.0 0.0 0.0 0.02 0.01 0.0 0.0 0.0 0.0 0.0
1560 0.01 0.31 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.01 0.01
1561 0.0 0.0 0.0 0.0 0.01 0.02 0.0 0.0 0.0 0.0 0.0
1562 0.0 0.0 0.0 0.0 0.02 0.01 o.o 0.0 0.0 0.1. 0.0
1S63 0.0 0.0 0.0 0.0 0.0 0.06 0.01 0.0 0.0 0.0 0.0
1564 0.32 0.01 0.0 0.0 0.01 0.0 0.02 0.02 0.01 0.01 0.02
1565 0.0 3.0 0., 0.0 0.0 0.01 0.0 3.3 0.02 0.3 3.3
1S66 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
IC67 0.0 0.0 0.01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1568 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1569 0.0 0.02 0.01 0.0 0.01 0.0 0.0 0.0 0.0 0.0 0.01
1970 0.0 0.0 0.0 0.0 0.01 0.') 0.31 3.0 0.0 0.0 0.1
1571 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.02 0.0
1572 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.0 0.0 0.01 0.01
1573 0.3 0.0 0.01 0.0 0.0 0.0 0.0 3.0 0.0 0.) 0.0
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JULIAN DATE

YEAR 159 200 201 202 203 204 205 206 207 208 209

1538 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.07 0.0 0.) 0.0
1939 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1540 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
114 : : :8 0:. 3:8 0.0 0.0 0.0 0.0 0.0 0.0
152 0 8 0 0 0.0 0.01 0.02 0.02 0.33 0.03
143 oo 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.) 0.0
144 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.06 0.0 0.1 0.0
1545 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1546 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.) 0.)
1547 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1548 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1549 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.03 0.0
1550 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
i51 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.02 0.01 0.0
1952 0.01 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.3 0.0 0.0
153 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

S54 .02 0.O 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.) 3.0
1555 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
i56 0.0 0.01 0.01 0.0 0.0 0.0 0.01 0.0 o.o 0.0 0.0

1557 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
158 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.02
1559 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1560 0.02 0.01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1561 0.0 0.0 0.0 0.0 0.0 o.0 0.0 0.01 0.0 0.0 0.0
1562 0.0 0.0 (.0 0.0 0.0 0.01 0.01 0.02 0.01 0.01 0.02
1963 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.04
1564 0.0 0.0 0.0 0.0 0.0 0.02 0.01 0.0 0.0 0.0 0.0
L565 0.0 0.3 0.0 0.0 0.3 0.3 0.0 0.0 0.0 0.. 0.0
11;66 0.0 0.0 0.0 0.0 0.01 0.0 0.0 0.01 0.0 0.)1 0.17
IS67 o.o 0.0 0.0 0.0 0.0 0.01 0.01 0.0 0.0 0.) 3.0
1C68 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1.19 0. 0.0 0.01 0.0 0.0 0.02 0.0 3.0 0.02 0.01 0.0
1970, 0 ,, 3.0 0.3 0.0 0.0 0.0 0.0 0.0 0.01 0.21 0.)1
1971 0.0 0.0 0.0 0.03 0.01 0.02 0.02 0.0 0.0 0.0 0.0
1512 0.0 0.03 0.02 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
L573 0.33 .01 0.0 0.0 0.01 0.0 0.0 0.0 0.0 0.0 0.0
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JULIAN DATE

YEAR 210 211 212 213 214 215 216 217 218 219 220

1538 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1539 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1540 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1541 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.3
1542 0.01 0.0 0.0 0.0 0.0 0.0 0.01 0.02 0.0 0.0 0.03
1543 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0.0
1944 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.0 0.0 0.0
1545 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.) 0.0
1946 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1547 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1548 0.0 ).0 0.0 0.0 0.0 O.O 0.0 0.0 0.0 0.) 0.0
1949 0.0 0.0 0.05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1S50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1551 0.0 0.0 0.02 0.01 0.0 0.0 0.0 0.03 0.01 0.0 0.01
1552 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
153 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 3.0
1554 0.0 0.0 0.0 0.02 0.01 0.0 0.0 0.0 0.0 0.0 0.01
1555 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1556 0 0.0 0.0 0.0 0.0 0.0 0.03 0.0 0.0 0.) 0.3
1957 O.OL 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0
I538 0.01 0.0 0.01 0.0 0.0 0.0 0.0 0.0 0.01 0.0 0.0
195 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1560 0.0 0.0 0.0 0.01 0.0 0.0 0.0 0.0 0.02 0.0 0.01
L561 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1562 0.0 O.OL 0.0 0.0 0.0 0.0 0.07 0.01 0.0 0.0 0.0
1563 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.0 0.0 0.0 0.0
164 0.02 0.01 0.0 0.0 0.0 0.0 0.01 0.0 0.0 0.3 a.0
1565 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.02
1566 0.08 0.0 0.0 0.01 0.02 0.0 0.01 0.02 0.01 0.31 0.01
1567 0.0 0.1 0.02 0.01 0.01 0.0 0.0 0.0 0.0 0.31 0.01
1C68 0.0 0.0 0.0 0.0 0.01 0.0 0.0 0.0 0.02 0.3 0.0
1569 0.01 0.0 0.0 0.01 0.0 0.0 0.0 0.0 0.32 0.) 0.0
1970 0.0 0.0 0.0 0.01 0.01 0.01 0.01 0.01 0.0 0.0 0.01
1571 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1572 0.0 0.01 0.0 0.0 0.01 0.01 0.0 0.01 0.0 0.1 0.3
1573 0.0 0.0 0.02 0.03 0.01 0.01 0.01 0.03 0.0 0.0 0.0
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JULIAN DATE

YEAR 221 222 223 224 225 226 227 228 229 230 231

S1.38 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
S1.39 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1940 0.0 0.0 0.0 0.0 ,3.0 0.0 0.0 0.0 0.0 0.0 0.0
1941 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1542 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.32 0.0
1543 0.0 0.0 0.02 0.02 0.02 0.0 0.0 0.0 0.0 0.0 0.0
1C44 0.0 0.04 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1545 0.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.)2 0.04
1946 040 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
19'47 0,.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1.48 0.0 3.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.) 0.0
1549 3.0 0.04 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.) 0.0
1S50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.3 0.0
1551l O.OL 0.02 0.0 0.0 O.O 0.0 0.0 0.0 0.0 0.0 0.0
1552 0.0 0.0 0.0 0.05 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1.53 O. 0.02 0.0 0.01 0.0 0.0 0.0 0.0 0.0 0.) 0.3
L554 0.01 0.0 0.0 0.0 0.06 0.0 0.0 0.0 0.06 0.0 0.0
1S55 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.02 0.01 0.02
1.556 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.02 0.0
1S557 0.0 0.0 0.0 0.0 0.0 0.0 0.03 0.01 0.0 0.0 0.0
1558 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.0 0.0 0.32 0.01
1559 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.03 0.01 0.0
I560 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1961 0.0 ).0 0.0 0.0 0.0 0.0 3.0 0.0 0.0 0.3 0.03
1.562 0.14 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.0 0.0 0.02
1.63 0.0 0.0 0.0 O.O 0.0 0.0 0.0 0.0 0.0 0.3 0.0
164 0.3 0.01 0.0 0.0 0.0 0.0 0.01 0.0 0.0 0.3 O.O
1565 0.0 0.14 0.0 0.0 0.0 0.03 0.0 0.0 0.0 0.3 O.O
IS66 0.02 0.02 0.01 0.01 O.OL 0.0 0.0 0.3 0.0 0.3 0.0
1967 0.0 0.01 0.01 0.01. 0.0 0.0 0.02 0.0 0.0 0.0 0.02
1S68 0.0 0.0 0.0 0.03 0.0 0.0 0.0 0.0 0.0 0.03 0.13
I569 0.0 J.) 0.0 0.01 0.01. 0 01. 0 OL O.OL 0.0 0.0Z 0.02
1.570 0.3 0.0 0.0 0.01 0.0 0.05 0.0 0.0 O.O 0.31 0.0
1571 0.0 0.01 0.0 0.01 0.03 0.0 0.0 0.0 O.Ol 0.0 O.Ol
1572 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.0 0.0 0.0 0.0
1973 0.0 0.0 0.0 0.01 0.01 0.01 0.0 0.0 0.0 0.0 O.O
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JULIAN DATE

YEAR 232 233 234 235 236 237 238 239 240 241 242

1538 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1539 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.) 0.0
1q40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1541 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1542 0.0 3.04 0.0 0.06 0.0 0.0 0.0 0.0 0.3 0.3 3.0
1943 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.0 0.3
1544 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1545 3.0 0.0 0. .0 0.3 0.0 0.0 0.0 0.0 0.0 0.0
1546 0.0 0.0 0:8 0.0 0. 0.0 3.0 0.0 0.0 0.0
1547 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0 0.0 0.0 3.0
1948 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1S49 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.04 0.09 0.0
1S50 0.0 0.0 0.0 0.07 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1551 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1952 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.02 0.0
15'3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.02
1954 0.0 0.01 0.0 0.02 0.0 0.0 0.02 0.0 0.0 0.0 0.0
1S55 0.01 0.01 0.0 0.01 0.0 0.0 0.0 0.0 0.01 0.0 0.01
1956 0.0 0.0 0.02 0.0 0.0 0.0 0.0 0.0 0.02 0.0 0.0
1S57 0.0 0.01 0.0 0.00. 0. 00000000001S58 0.02 0:01 0.01 0.01. 00 .o0 . 0.0 oo.o o. o.o
1959 0.0 0.0 0.04 0.0 0.0 0.0 0.01 0.0 0.0 0.0 0.0
1560 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1961 . 0. 00 00 0. 0.0 0.05 0.04 0.0 O002 0.0
1562 0.02 0.01 00 0. 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1563 0.02 0.0 0.0 0.0 0.0 0.01 0.0 0.0 0.0 0.) 0o
1964 0.0 0.0 0.0 0.0 0.01 0.01 0.0 0.0 0.0 0.0 0.02
1565 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1566 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.01 0.0 0.)1 0.02
1967 0.0 0.03 0.01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.01
1568 0.01. 0.0 0.0 0.01. 0.0 0.01 0.0 3.01 0.0 0.3 0.0

si L0 0.03 0.03 000.02 0.0 0.0 0.01 0.01
is 80 0310.01 08 0.0 0.0 0.0 0.0 0.32 0.01

IS7 OeO :320. 0.0 0.01.0 0.0 a.0 0.0 0.) 0.07
1572 0.0 0.0 0.02 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.01
1573 0.0 0.0 0.01 0.01 0.0 0.0 0.01 0.0 0.02 0.03 0.0
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JULIAN DATE

YEAR 243 244 245 246 247 248 249 250 251 252 253

1S38 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0
1539 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0
1540 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1941' 8 0.0 0.0 0. 0.8 0.00 0.0 0.0 0.0 0.0

1,, 8:8 8:8 o:8 o:8 8:8 8:8 8:o 8:o o:o o:o o:o
1541 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1553 0.0 0.0 0.0 0.0 0.0 0.0 0.02 0.0 0.0 0.0 0.0

1953 0.0 0.02 0.0 0.0 0.04 0.0 0.01 0.0 0.0 0.0 0.0
154 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1555 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.02 0.0 0.0 0.0

1556 0.0 0.0 0.0 o.o 0.0 0.0 0.0 o.o 0.0 0.01 0.0
1557 0.0 0.0 0.0 0.0 0.0 0.02 0.0 0.0 0.0 0.0 0.0
1558 0.0 0. .0 .0 .0 .0 00 0.32 0.0 0.0 0.015o 0.01 00 800 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1551 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
152 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.02 0.0 0.0 0.0
153 0.0 0.02 0.0 0.0 0.04 O.O 0.01 0.0 0.0 0.0 0.0

153 0.0 0.0 0.0. 0.0 0.0 0.0 3.0 0.01 0.01 0.0 0.0

1564 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1565 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0

1576 0.01 0.0 0.10.01 0.0 0.02 0.0 0.0 0.0 0.3 0.0

156 O.O 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0

158 3.01 0.0 0.0 0.03 0.32 0.01 0.0 0.01 0.01 0.0L 001

1,69 0.0 0.02 o.o 0.0 0.0 0.08 0.0 0.0 O.0O o.o 0.0
19 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

LI,6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
156 0.01 0.01 0.01 0.01 0.0 0.0 0.0 0.0 0.0 0.03 0.0
1S67 0.0 0.0 0.02 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0,ses301 0.0 0.0 0.03o 0002 0. 11 0.0 0.0 0.3 0.)1 1.01L969 0.0 0.02 0.0 0.0 Ooo 0.08 0.0 0.0 0.0l 0.01 0.01
1S70 000 000 0.0 0.01 0.0 000 0.0 0.0 0o0 0.0 0.0
L9;71 0.0 0.0 0.0 0.0 0.0 0.0 tO.O 0.0 0,0 0.0 0.0
15.72 0.01 0.01 0.0 0.0 0.0 0.01 0.0 0.0 0.0 0.0 0.02
1IS73 0.01 0.0 0*0 0.0 0.02 0*0 0.0 0.0 0.0 0.3 0.0
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JULIAN DATE

YEAR 254 255 256 257 258 259 260 26L 262 263 264

1538 0:0 o:o°'°8: 8:8"6 o0 0.13 0.0 0.0 0.0 0.3 0.0
1939 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0
1540 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1541 0.0 0.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 3.0
1542 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1543 0.0 0.0 0.0 0o 0.0 0.0 0.0 0.0 o.o 0.0 o.o
1544 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1545 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.03
1546 0.0 o.o 0.0 0.0 0.12 0.0 O.o o.o 0.0 o.3 0.0
1547 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0
L548 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1949 0.0 0.0 0.0 -.. 0 0.0 0.0 0.0 0.0 0.0 0.3 3.0
155O 0.0 0.0 0.0 0.0 0.0 o.o 0.09 0.0 0.0 o.o 0.0
1551 O.O 0.0 0.0 0.0 0.03 0.0 0.02 0.0 O.O 0.0 0.0
1552 3.0 0.15 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1553 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.O
1554 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.32 0.0
19!5 0.02 0.0 0.01 O.O 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1556 0.0 0.0 0.0o0 0.0 0.0 0.0 0.0 0.19 0.0 0.0
1557 0.0 0.0 0.0 0.0 0.0 0 0 000 0.0 0.0 0.) 3.0
1558 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
I559 0.0 0.0 0.0 0.0 0.02 0.03 2.09 0.0 0.0 0.0 0.0
15e60 0. 0.0 0.0 000 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1561 0.0 0.0 OO 090 0.0 0.L4 0.0 0.0 0.0 0.0 0.0
1562 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1563 0.50 0.0 0.0 0.0 0.01 0.03 0.0 0.0 0.0 0.3 0.0
1564 o.o 0.0 o.o o.0 o.0 0.0 0.02 0.01 o.o 0.3 o.o
1965 O.o 0.0 0.0 3.0 0.0 0.0 0.0 3.0 0.3 0.) 0.0
1566 o.o 0.0 0.0 o.o o.o 0.02 0.06 0.24 0.0 o.o o.o
1567 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.0 0.0 0.16
1568 l.O O.o 0.0 o.o o.O1 0.04 0.01 0.0 0.01 o.o 0.0
1569 0.0 O.o 0.0 o.o 0.0 o.ol 0.0 0.0 o.o o.o3l .o
170 0.0 0 o. 0.0 0.01 0.01 0.0 0.0 0.0 0.0 0.) 3.0
1571 o.o 0.0 0.0 o.0 o.o 0.0 o.o 0.0 0.0 o.o o.o
1572 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1573 1.0 3.o 0.02 o.o o.o4 0.0 o.o 0.08 0.07 0.) O.1o
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JULIAN DATE

YEAR 265 266 267 268 269 270 271 272 273 274 275

1538 0.0 3.0 0.0 0.0 0.0 0.04 0.0 0.0 0.0 0.3 0.65
1539 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.35 0.0
1S40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

.0 0.0 0.0 0.0 0.0 0.3 0.0
19425.:0 0.:0 00:8 00:0 : 0.0 0.0 0.0 0.0 0.0 0.0
1S43 o.o 0.0 o. o.o 0.0 o.0 0.0 0.0 ooo 0. 0.0
1944 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
945 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1S46 0.0 3o. 8:o 8:8 0:8 0.3 0.0 oo 0.03 0. Do
1947 0.0 0.0 0.0 0.0 0.0 0.0 o. 0.0 0.0 0.0 0.0
1548 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
152 0.0 0.0 0.0 8:8 8:8 0.0 0.0 0.0 0.0 0.0 0.0

152 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.02 0.0 0.0 0.0
I553 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1S54 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.0 0.0 0.0 0.0
1S55 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
L56 0.0 0.0 0.0 0.0 0.0 0.02 0.0 0.0 0.0 0.0 0.03
1S57 0.0 0.0 0.0 0.0 0.0 0.0 0.20 0.0 0.0 0.0 0.0
1558 0.0 0.23 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1960 Oo .o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0
156 0.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1562 0.0 0.0 0.0 0.01. 000 0.04 0.02 0.0 0.0 0.0 0.01962 0.0 0.0 0.0 0.0 0.0 0.04 0.02 0.0 0.01 0.0 0.0
1963 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.01 0.0 0.0
165 0.0 0. 0.3 0.0 oo 0.0 oo 0.0 oo 0.3 0.0
1965 0.0 0.0 0.0 0.01 0.0 0.0 0.0 0.0 0.0 0.0 0.0
167 0 0.02 0.0 0.01 0.0 0.0 0.0 0.0 0.02 3..8 0.0
1S67 0.0 0.0 0.0 0.0 0.03 0.01 0.0 0.0 0.0 0.3 0.23
1568 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.02 0.3 0.0
1690 00 0.01 0.0 0. .0 0.0 0.0 0.0 0.0 0.3 0.0
1570 0.0 0.0 0.0 0. 0.07 0.0 0.0 0.0 0.0 0.3 0.0
1571 0.0 0.0 0.0 0.0 0.07 0.0 0.0 0.28 0.0 0.0 0.0
1572 0.0 0.01 0.0 0.0 0.04 0.0 0.01 0.0 0.01 0.0 0.01
1S7/3 0.02 0.02 0.0 0.0 0-0 0.0 0.0 0-0 0.0 0.) 0.1
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JULIAN OATE

YEAR 276 277 2T8 279 280 281 282 283 284 285 286

1538 0.06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1539 0.0 0.0 0.0 0.23 0.12 0.0 0.0 0.0 0.0 0.0 0.0
1940 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.) 0.0 1.0
1541 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1942 o.o 0.0 0.0 0.0 0.0 0.0 0.0 o.34 0.0 0.0 0.0
1943 0. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0
1544 0.0 0.0 0.0 0.0 0.0 0.0 0.08 0.0 0.0 0.0 0.0
146 8:88 o: 8:8 8:8' 0.04 0.0 0.0 0.0 0.11 0.0 3.0

196 0 00.0 0.0 0.0 0.0 0.0 0.) 0.01547 0.0 0.0 0.0 0.0 0.15 0.0 0.56 0.03 0.0 0.0 0.0
148 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.24 0.29
1549 0.0 0.0 0.0 0.0 0.03 0.0 0.0 0.0 0.0 0.) 0.0
1550 0.0 0.0 0.05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1551 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0
1S52 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.01
1S53 0.0 0.0 O.O 0.0 0.0 0.0 0.0 0.0 0.07 0.3 0.0
1S54 0.0 0.3 0.0 0.0 0.01 0.0 0.0 0.0 0.0 0.0 0.0
1555 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.33 0.0
1956 O.3 0.09 0.0 0.0 0.0 0.0 0.0 0.0 0.08 0.3 0.0
1957 0.0 0.0 0.02 0.0 0.0 0.0 0.0 0.74 0.10 0.3 0.06
158 0.0 0.01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
19 8:9 300 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.) 0.0
190 8:0 0 0.05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
19630*0 0.0 0.0 O.O 0.0 0.0 0.0 0.0 0.0 0.0
1964z090 0.0 0.00 0.0 0 0 88 0.01 8 08 0.0 0.0 0.0
163 o.o 0.0 o.o 0.0 0.0 o.o 0.80 o.o 0.0 0.0 0.0
1564 0.0 0.01 oo 0.0 o o 0.0 0.0 . 0.01 0.31 0.0. 0.01565 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.02 0.131566 0.0 0.01 0.0 0.0 0.02 0.01 0.0 0.0 0.0 0.0 0
1967 0.0 0.01 0.0 0.0 0.0 0.0 0.0 0.01 0.0 0.0 0.0
1568 0.0 0.0 0.0 0.0 0.0 0.0 o.ol 0.0 0.0 o.o 0.02
1,6 0.0 0.0 0.0 8 81 0.0 0.0 0.0 0.) 305
110 0. 000 0.0 0.8080 0.0 0.0 0.0 0.3 0.0
1571 0.0 0.0 0.0 0.0 0.01 0.0 0.0 0.02 0.0 0.0 0.0
1972 0.0. 0.01 0.0 0.0 0.0 0.0 0.0 0.28 0.3 0.48 0.75
1573 0.0 0.0 0.50 0.48 0.24 0.10 0.0 0.01 0.0 0.0 0.0
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JULZAN DATE

YEAR 287 288 289 290 291 292 293 294 295 296 297

1538 0.16 0.07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1539 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.32
1540 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1541 0.0 0.0 0.0 0.0 0.02 0.0 0.0 0.36 0.0 0.0 0.04
1542 0.03 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.3 0.0
1943 0.0 0.0 0.0 0.0 0.19 0.0 0.14 0.06 0.0 0.0 0.o
1544 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.09 0.0 0.0
I545 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1546 0.0 0.0 0.18 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1S47 0.0 0.02 0.02 0.0 0.0 0.0 0.06 0.0 0.0 0.0 0.01948 0.78 0.82 0~ .0 0.0 0.0 0.0 0.0 0.0 0.0
14 0.0 0. 8:8 o:0 8.8 0. 8.8 0. 0.0 0.0 0.
1550 0.0 0.0 0.03 0.0 0.0 0.0 0.0 0.0 0.08 0.13 0.0
151 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.08 0.59 0.0
155Z 0.0 0.0 0.0 0.0 0.09 0.0 0.0 0.0 0.0 0.3 0.02
153 0.0 0.0 0.0 0.0 0. 9 0.12 0.0 0.0 0.0 0., 1.0
15594 0.0 0.0 0.0 0.0 0.0 0.0 0.02 0.0 0.0 0.3 0.0
1555 0.0 0.0 0.01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1556 0.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.11
1557 0,01 0.0 0.0 0.0 0.0 0.0 1.04 0.0 0.0 0.0 0.0
1558 0.0 0.0 0.0 0.0 0.01 0.01 0.0 0.0 0.0 0.0 0.0
1959 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1S60 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1561 0.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1562 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.02 0.0 0.0 0.0
I163 0.48 0.0 0.0 0.0 0.0 0.0 0.0 0.06 o.o 0.0 0.0
1964 -).02 1.01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1565 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0
166 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1567 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.01
1568 0.0 0.21 0.02 0.01 0.0 0.0 0.01 0.0 0.0 0.01 0.0
1569 0.26 0.08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1970 0.0 0.0 0.0 0.0 0.01 0.15 0.06 0.15 0.09 0.38 0.0
1571 0.0 0.08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1972 0.11 0.60 0.01 0.0 0.02 0.0 0.0 0.0 0.02 0.0 0.01
1573 0.0 0.01 0.0 0.0 0.02 0.01 0.0 0.57 0.0 0.0 0.02
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JULIAN DATE

YEAR 258 299 300 301 302 303 304 305 306 307 308

1538 0.0 0.0 0.0 0.0 0.0 0.25 0.09 0.10 0.17 0.3 0.0
1539 o.o3 o.o o.o o.o 0.0 0.0 o.o o.o 0.0 0.3 o.o
140 0.0 0.0 0.0 0.0 o.o o.o o.o o.o 0.0 0.62 0.12

1543 0.0 0.0 0.23 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1 44 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.96 0.0 0.0 0.0
1545 0.0 3.0 0.02 0.14 8.74 0.31 0.0 0.0 0.0 0.0 0.0
1546 0.0 0.0 o.o 0.0 o.o o.o o.o o.o 0.0 o.o 0.0
1 47 0.0 o.o 0.0 0.06 0.04 o.o O.22 o.o o.o3 0.) 0.0
1S48 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.22
IS49 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5s50 0.06 1.24 0.0 o.o o.o 0.27 0.0 a.0 0.0 0.0 1.0
1S5 0.0 0.0 0.0 0.0 0.0 0.02 0.0 0.0 0.0 0.0 0.0
10. 0oo 0.0 0. 0 0.0 0.02 0.0 0.0 0.0 0.0 0.0
154 0.0 0.0 0.0 an 0.0 0.0 0.0 0.0 0.0 0.0 0.06
19!5 000 0.0 0.0 0.0 0.00 00 0.0 0.0 0.0 0.0 0.0
1556 0.0 0.0 0.05 0.0 0.0 0.01 0.28 0.0 0.0 0.0 0.0

1557 0.05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1558 .00 0.0 00 0.01 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1 59 0.03 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1S60 0.02 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.0
1561 8. 0.0 o:8 " o:8 8:3 0. 0.03 0.o 0.0 O.0 0.0
1562 .0 0.0 0 0 0.01 0.0 0.0 0.0 0.0 0.0
1S63 o.o 0.0 0.0 o.o 0.0 o.o 0.0 o.o o.13 0.35 L.82
1564 Q.0 0.0 0.0 0.15 1.20 0.50 0.02 0.65 0.20 0.14 0.0
1565 0.0 0.0 0.0 0.0 o.o 0.01 0.0 0.0 o.o o.0 0.0
1566 3.0 0.0 '3.0 0.0 0.0 0.0 0.0 0.0 0.3 0.-) 1.0
1967 0.0 0.01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1568 0.0 0.0 0.0 0.0 0.0 0.01 0.09 0.0 0.02 0.05 0.78
1969 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.87
1;70 0.0 0.0 0.0 oo.o .0 o.o 0.0 0.0 0.02 0.28 0.26
1571 o.o 0.06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1I7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.02 0.75
1573 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0.0 0.0 0.21
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JULIAN DATE

YEAR 309 310 311 312 313 314 315 316 317 318 31q

1S38 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.0 o.o
19539 0.0 0. 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1540 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1541 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.10 '306
1 42 o.o 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.18 0.0
1943 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1.44 0.48 0.16 0.0 o.12 0.0 0.01 0.84 1.40 0.80 0.22 3.02
1.545 0.0 0.13 0.06 0.0 0.12 o.17 0.0 0.03 0.0 0.02 0.04
1.546 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.14 0.12 0.0
1947 0.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.31 0.11
1.548 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

9 0.0 .00 98 L0.0 0.0 0.0 0.80 0.23 0.0Q

1551 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.16 0.07 0.03 0.03
1952 0.0 0.0 0. 0.0 0.0 0. .0 0.3 0.3 0.10 0.57
1953 0.15 0.0 0.0 0.0 0.0 0.0 0.02 0.01 0.0 0.14 1.38
1.54 0.0 0.0 0.0 0.0 1.06 0.06 0.11 0.26 0.0 0.0 0.02
1.555 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.) 1.26
1556 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1.S57 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.0 0.25 0.0
1558 0.0 0.01 0.01 0.0 0.0 0.14 0.0 0.0 0.0 0.05 0.18
1559 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1960 0.16 0.0 0.0 0.0 0.0 0.0 0.21 0.07 0.10 0.3 0.0
1961 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1.562 0.0 0.0 0.0 0.0 0.03 0.0 0.0 0.0 0.0 0.0 0.0
1.563 0.09 0.0 0.0 0.0 0.0 0.0 0.0 0.09 0.83 0.39 0.0
1564 0.0 0.0 0.0 0.03 0.89 0.58 0.42 0.50 0.30 0.3 0.0
1965 0.0 0.07 0.01 0.01 0.01 0.0 0.19 0.82 0.08 0.43 1.50
1966 1.65 0.0 0.0 0.0 0.01 0.0 0.0 0.01 0.12 0.83 0.01
1567 0.0 0.0 0.01 0.0 0.0 0.0 0.0 0.07 0.15 0.0 O.O
1.68 0.0 0.02 0.02 0.01 0.0 0.01 0.25 0.31 0 0 0.37 0.06
169 0.03 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0:09 0.02 0.0
1570 0.04 0.35 0.0 0.0 0.02 0.3 0.03 0.0 0.0 0.0 0.0
1.971 0.0 0.0 0.0 0.0 0.0 0.13 0.72 0.26 0.03 0., ) 0.0
1 72 0.03 0.0 0.13 0.14 0.0 0.48 1.35 0.07 0.02 1.15 0.78
1913 0.33 0.05 0.0 0.04 0.11 0.95 0.01 0.04 0.01 0.35 0.02
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JULIAN DATE

YEAR 320 321 322 323 324 325 326 327 328 329 330

1S38 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1939 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.48 0.0
1540 0.0 0.0 0.0 0.05 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1941 0.06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1942 0.14 0.49 0.32 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.07
1S43 0.0 0.10 0.0 0.06 0.02 0.19 0.0 3.0 0.0 0.0 0.0
1544 0.0 0.0 0.0 0.0 0.18 0.0 0.0 0.0 0.0 0.3 0.0
1545 0.09 0.0 0.0 0.0 0.0 0.0 0.0 0.04 0.35 0.0 0.0
146 0.0 0.0 0.22 2.57 0.0 0.0 1.26 0.0 0.0 0.0 0.0
1547 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1548 0.0 0.0 0.01 0.0 0.03 0.0 0.0 0.0 0.0 0.0 0.0
1949 0.3 0.0 0.0 0.0 0.0 0.0 0.) 0.0 0.0 0.1 0.0
1550 0.02 0.14 0.26 0.64 0.32 0.11 0.04 0.0 0.0 0.0 0.0
1S51 0.0 0.0 0.0 0.0 0.57 1.81 0.30 0.04 0.0 0.0 0.0
1952 L.23 0.01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1553 0.02 0.0 0.12 0.0 0.21 0.0 0.0 0.0 0.0 0.0 0.0
1954 0.60 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.3 3.0
1555 0.03 0.0 0.22 0.0 0.0 0.0 0.10 0.0 0.0 0.05 0.0
1556 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1957 0.32 0,06 0.01 0.20 0.0 0.0 ).0 0.0 0.0 0.3 0.3
1958 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1559 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1560 0.3 0.09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.80 0.06
1561 0.0 0.0 0.0 0.65 0.07 0.0 0.0 0.0 0.0 0.23 0.0
1562 0.05 0.0 0.0 0.0 0.0 0.01 0.0 0.0 0.0 0.) 0.33
1963 0.0 0.0 1.78 0.03 0.0 0.0 0.35 0.0 0.0 0.0 0.0
1564 0.0 0.0 0.0 0.0 0.0 0.0 0.02 0.0 0.0 0.03 0.02
1565 0.83 0.10 0.0 0.0 0.0 0.60 0.40 1.07 0.13 0.0 3.0
1C66 0.0 0.0 0.35 0.58 0.36 0.0 0.0 0.0 0.0 0.44 0.31
1567 0.0 0.0 0.02 O.O 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1568 0.0 0.02 0.0 0.02 0.0 0.0 0.0 0.17 0.05 0.0 0.0
1569 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1570 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.43 0.48 0.03
1571 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.) 0.02
1512 0.34 0.23 0.0 0.01 0.0 0.0 0.0 3.0 0.0 0.02 0.0
1973 0.61 0.13 0. 0.06 0.25 0.25 0.05 0.3 0.14 0.0 0.01

146

• ... ... .. . .....-



JULIAN DATE

YEAR 331 332 333 334 335 336 337 338 339 340 341

1538 0.0 0.0 0.50 0.0 0.38 0.0 0.21 0.08 0.01 0.1 3.0
1s39 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1S40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1941 0.0 0.0 0.07 0.0 0.02 0.79 0.0 0.0 0.0 0.3 0.0
1S42 0.04 0.0 0.0 0.0 0.01 0.0 0.0 0.0 0.0 0.20 0.0
1543 0.0 0.0 0.0 0.05 0.03 0.0 0.0 0.0 0.11 0.41 0.0
1S44 0.0 0.11 0.0 0.04 0.17 0.0 0.16 0.0 0.0 0.0 0.0
1545 0.0 0. 5 0.0 0.0 0.0 0.0 0.0 0.34 1.21 0.0 0.0
1546 0.0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.32 1.13 0.04
1547 0.0 0.0 0.02 0.0 0.0 0.0 0.07 0.53 0.0 0.0 0.0
1S48 0,09 0.0 0.0 0.0 0.0 0.0 0.45 0.02 0.0 0.07 0.0
1549 o. 0.0 0.0 0.0 0.0. 0.0 0.0 0.09 0. 0.03
1550 0.0 0.0 0.28 0:07 0. 0.32 0.56 0.0 0.0 0.84 0.25
1551 0.0 0.32 0.02 0.0 0.0 0.33 0.52 0.16 0.55 0.69 0.43
19!2 0.0 0.0 0.0 0.0 0.30 0.04 0.95 0.03 0.0 0.61 0.10
1953 0.0 0.0 0.0 0.0 0 0.0 0.0 26 0.0 0.3 0.04
1554 3.0 0.0 0.0 3.0 0.0 0.12 0*12 0.7 0.0 0.39 0.09
1555 0.0 0.0 0.0 0.0 0.0 0.12 0.28 0.02 0.06 0.0 0.14
1S56 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.50 0.14 0.13
1557 0.0 0.0 o.3 3.0 0.0 0.0 0.0 0.0 1.25 0.0 0.0
1558 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1S5 0.0 0.0 0.0 0.0 0.0 0.) 3.0 0.0 0.0 0.0 0.0
1560 0.0 0.0 0.0 0.02 0.42 0.15 0.0 0.0 0.0 0.0 0.0
1561 0.0 0.33 0.33 0.41 0.86 0.36 0.0 0.0 0.0 0.0 0.0
1;62 .3 0.0 0.0 0.02 0.0 0.02 0.0 0.0 0.0 0.0 0.0
1563 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.41
1564 0.01 0.0 0.0 0.0 0.0 0.04 0.01 0.0 0.01 0.0 0.0
1S65 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.01
1S66 0.0 0.0 0.06 0.74 0.01 0.66 2.14 0.21 0.05 0.0 0.0
1567 0.22 0.0 1.02 0.31 0.0 0.43 0.24 0.0 0.32 0.) 0.0
1c68 0.0 0.01 0.20 0.33 0.04 0.0 0.0 0.0 0.0 0.0 0.0
1969 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.20 0.22
1970 1.91 2.38 0.32 3.89 0.40 0.02 0.10 0.02 0.0 0.01 3.08
t171 0.53 0.05 0.01 0.0 0.45 0.14 0.32 0.0 0.04 0.0 0.0
1572 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.21 0.09 0.40 0.2115;73 0.0 0.0 1.23 0.04 0.0 0.01 0.0 0.01 0.0 0.31 0.02

147

Moog "



JULIAN DATE

YEAR 342 343 344 345 346 347 348 349 350 351 352

138 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.23 0.0 0.0 0.21
1939 0.0 0.0 0.0 0.70 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1540 0.3 0*0 0.0 0.0 0.0 0.0 0.0 0.0 0.03 0.27 0.24
1541 0.01 0.0 0.0 0.01 0.28 0.64 1.26 0.60 0.08 0.3 0.0
1542 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0
1543 0.0 0.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1944 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
145 0.0 0.0 0.0 0.07 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1946 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1547 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.16 0.18 0.0
1548 3.02 3.0 0.0 0.0 0.0 0.22 0.23 0.03 0.0 0.68 3.0
1949 0.64 0.0 0.0 0.0 0.0 0.0 0.0 0.21 0.05 0.14 0.04
1550 0.0 0.0 0.0 0.0 0.0 0.27 0.0 0.0 0.0 0.0 0.05
1551 0.0 3.3 0.0 0.0 0.0 0.07 0.0 0.0 0.0 0.0 0.0
1552 0.93 0.23 0.0 0.10 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1953 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.01
1954 0.0 0.48 1.09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1555 0.05 0.0 0.57 0.02 0.0 0.0 0.0 0.0 0.0 0.02 0.0
1556 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0. 0.0
1557 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.91 0.13 0.26 0.48
1S58 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1559 0.o 0.0 0.1 0.0 0.02 0. 1 0.0 0 0.0 0.0 0.0
160 0.0 0.0 0.07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
161 0.0 0.01 0.0 0.0 o.o 0.03 0.0 0.08 0.04 0.0 3.0
1562 0.0 0.0 0.0 0.0 0.09 0.04 0.01 0.96 0.63 C.51 0.0
1963 0.13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1564 0.0 0.02 0.01 0.10 0.06 0.0 0.0 0.09 0.02 0.3 0.9
165 0.0 0.01 1.49 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1566 0.0 0.01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1;67 0.0 J.01 0.0 (.0 0.3 0.0 0.0 3.0 0.46 0.44 0.07
l168 0.0 0.0 0.58 0.0 0.02 0.24 0.04 0.52 0.0 0.0 0.06
1565 0.01 0.02 0.0 0.02 0.0 0.0 0.01 0.0 0.03 0.15 0.38
1970 0.07 0.0 0.0 0.0 0.0 0.24 0.0 0.35 0.38 0.55 0.21
1 71 0.0 0.08 0.24 0.01 0.10 0.0 0.02 0.0 0.0 0.0 0.0
1572 0.23 3.0 0.0 0.01 0.0 0.11 0.1 0.0 0.0 0.16 3.02
1573 0.0 0.0 0.02 0.03 0.01 0.0 0.0 0.17 0.03 0.0 0.0
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JULIAN DATE

YEAR 353 354 355 356 357 358 359 360 361 362 363

1538 0.60 0.38 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1539 0.0 0.0 0.0 0.0 0.43 0.34 0.0 0.0 0.0 0.3 0.0
1540 0.56 0.02 0.0 0.11 0.88 0.91 0.24 0.19 0.04 0.76 0.21
1941 0.23 0.03 0.03 0.38 0.28 0.1 0. 0 . 6 54 0.71 08
1942 0.0 0.0 0.0 0.05 0.32 0.35 0.0 0 . 0 0.04 0:8
1543 0.06 0.32 0.11 0.06 0.0 0.0 0.02 0.0 0.0 0.45 1.03
1544 0.0 0.03 0.0 0.0 23 0.02 0.0 0.0 0.0 0.0 0.73
1945 0.0 0:.06 0.66 0.47 0:03 0.22 0.15 0.21 0.77 0.04 0.0
1546 0.0 0.0 0.0 0.0 0.25 0.30 0.02 0.21 0.0 0.0 0.0
1947 0.22 0.76 0.02 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1548 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.46 0.83 0.17 0.0
1949 0.17 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1550 0.0 0.0 0.0 0.0 0.0 0.0 0.08 0.0 0.0 0.) 3.0
1951 0.33 0.10 0.0 0.0 0.0 0.02 0.13 0.14 0.0 0.37 1.64
1552 0.0 0.20 0.44 0.0 0.0 0.0 0.02 0.0 0.0 0.22 0.33
1553 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 3.0
1S54 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1555 0.01 0.05 0.48 0.04 0.28 2.39 1.87 0.80 0.14 0.03 0.0
1556 3.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1957 0.0 0.0 0.0 0.35 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1558 0.0 0.0 O.OL 0.10 0.0 0.0 0.02 0.0 0.27 0.0 0.0
1959 0.0 0.01 0.0 0.04 0.28 0.24 0.01 0.0 0.0 0.0 0.0
1560 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1961 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1562 0.0 0.0 0.0 0.0 0.0 0.0 0, 0.0 0.0 0.0 0.0
1563 0.03 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1564 0.26 1.10 0.10 0.03 0.68 0.32 0.14 0.16 0.70 0.21 0.39
1565 0.0 0.0 0.0 0.0 0.68 0.0 0.0 0.0 1.84 1.26 0.61
1.566 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1567 0.06 0.0 0.0 0.0 0.0 0.0 0.0 J.O 0.0 0.0 0.03
1968 0.17 0.0 0.01 0.0 0.10 0.30 0.61 0.04 0.02 0.3 0.0
1969 3.05 l.83 0.0 0.07 0.79 0.01 0.01 0.0 0.3 0..) 0.0
1570 0.0 1.05 0.15 0.0 0.0 0.0 0.02 0.44 0.20 0.13 0.03
1971 0.0 0.0 0.83 0.07 0.04 1.24 0.33 0.65 0.10 0.0 0.02
1972 0.19 0.01 0.01 0.08 0.02 0.05 0.0 0.0 0.0 0.35 0.0
1973 0.24 0.41 0.06 0.05 0.02 0.01 1.26 0.27 0.12 0.19 0.06
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YEAR 364 365 366
1S38 0.0 0.0 -1.00
1939 C.O 0.0 -1.00
1940 0.0 0.06 0.0
1941 0.23 0.0 -1.00
1942 0.0 0.0 -1.00
1943 0.71 0.52 -1.00
1544 C.76 0.01 0.0
1945 0.0 '.0 -1.00
1946 0.3 0.0 -1.00
1947 C.0 0.0 -1.00
1948 0.0 0.0 0.02
1949 0.0 0.0 -1.00
1950 0.0 0.0 -1.00
1951 0.40 0.16 -1.001952 : :406

19!4 0.0 0.06 -1.00
1955 0.44 0.50 -1.00
19!6 0.0 0.0 0.0
1957 C.0 0.0 -1.00
1958 0.0 0.0 -1.00
19!9 0.0 0.02 -1.00
1960 C.0 0.0 0.0
1961 0.0 0.0 -1.00
1962 C.0 0.0 -1.00
1963 0.0 0.0 -1.00
1964 0.55 0.37 0.0
1S65 0.31 0.0 -1.00
1966 0.1 0.0 -1.001967 0.0 0.0 -1.00

1168 8: 8:8 :8019690 _1
1970 0.0 0.0 -1.00
IS71 0.0 0.0 -1.00
1572 0.0 0.30 0.0
1973 0.02 0.33 -1.00
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LUENDU 13

!=IZa LAUIPM& RIZA

YEAR 01 02 03 04 ON NI N2

1933 UT X .UU UT.73 U7OU UFT U70U Ir-0
1939 0.28 0.12 0.00 0.35 0.00 0.00 0.00
1940 0.00 0.00 0.00 0.00 0.62 0.12 0.00
1941 0.00 0.00 0.00 0.68 0.19 0.00 0.12
1942 0.00 0.34 0.03 0.76 0.23 0.00 0.81
1943 0.00 0.00 0.33 0.29 0.00 0.00 0.10
1944 0.00 0.08 0.00 0.09 0.96 0.76 3.26
1945 0.00 0.15 0.00 0.00 1.19 0.48 0.16
1946 0.11 0.00 0.18 0.00 0.00 0.00 0.26
1947 0.00 0.74 0.06 0.00 0.35 0.00 0.42
19418 0.00 0.53 1.60 0.00 0.00 0.22 0.00
1949 0.00 0.03 0.00 0.00 0.00 1.68 0.00
1950 0.05 0.00 0.03 1.41 0.27 0.00 1.26
1951 0.30 0.00 0.00 0.67 0.00 0.00 0.29
1952 0.00 0.00 0.09 0.00 0.00 0.00 1.90
1953 0.00 0.07 0.21 0.00 0.00 0.15 1.52
1954 0.00 0.00 0.00 0.00 0.00 1.18 0.97
1955 0.00 0.03 0.00 0.00 0.00 0.00 1.29
1956 0.12 0.08 0.00 0.16 0.28 0.00 0.00
1957 0.00 0.90 1.04 0.05 0.00 0.00 0.63
1958 0.00 0.00 0.00 0.00 0.00 0.14 0.23
1959 0.00 0.00 0.00 0.03 0.00 0.00 0.00
1960 0.05 0.00 0.00 0.00 0.00 0.16 0.47
1961 0.00 0.00 0.00 0.0" 0.03 0.00 0.00
1962 0.00 1.32 0.00 0.00 0.00 0.03 0.05
1963 0.00 0.80 0.148 0.06 0.18 1.91 1.01
1964 0.00 0.00 0.00 0.00 2.814 1.50 1.22
1965 0.00 0.13 0.00 0.00 0.00 0.07 3.95
1966 0.08 0.00 0.00 0.00 0.00 1.65 0.95
1967 0.23 0.00 0.00 0.00 0.00 0.00 0.22
1968 0 00 0.00 0.21 0.00 0.14 0.78 0.68
1969 0:00 0.05 0.34 0.00 0.00 0.90 0.09
1970 0.00 0.00 0.21 0.32 0.28 0.65 0.03
1971 0.00 0.00 0.08 0.06 0.00 0.13 1.01
1972 0.40 1.51 0.71 0.00 0.00 1.53 3.92
1973 0.98 0.34 0.00 0.57 0.00 1.69 1.03

15l



WE KS

YEAR M 3 N4 D 1 D2 03 01

1939 0.00 0.118 0.00 0.70 0.00 0.77
1940 05 0.00 0.00 0.00 1.21 3.23
19'41 00 0.07Q.927 : 38
1942 .3 0.11 ,0.20 00 0 01
1913 0.25 0.08 0.52 0.00 0.55 1.48
1944 0.18 0.32 0.16 0.00 0.03 0.96
1945 0.39 0.35 1.55 0.07 1.19 1.l2
1946 4.05 0.00 1.17 0.00 0.00 0.76
1947 0.00 0.00 0.60 0.00 1.32 0.00
1948 0.03 0.09 0.52 0.48 0.68 1.46
1919 0.0Q 0.00 0.76 0.21 0.0 0.00
1950 1.37 0.35 1.97 0.27 0.05 0.08
1951 2.72 0.32 2.68 0.07 0.413 2.28
1952 0.00 0.30 2.66 0.33 0.64 0.55
1953 0.33 0.00 0.30 0.00 0.00 0.00
1954 0.00 0.00 1.19 1.57 0.30 0.00
1955 0.32 0.05 0.65 0.57 0.57 5.51
1956 0.00 0.00 0.77 0.00 0.00 0.00
1957 0.20 0.00 1.25 0.91 1.22 0.00
1958 0.00 0.00 0.00 o.o 0.10 0.27
1959 0.00 0.00 0.00 0.00 0.04 0.52
1960 0.00 1.28 0.15 0.07 0.30 0.00
1961 0.72 2.16 0.36 0.11 0.04 0.00
1962 0.00 033 0.00 1.09 1.14 0.00
1963 2.16 0.00 0.51 0.00 0.03 0.00
1964 0.00 0.03 0.04 0.25 1.49 2.60
1965 20 0 00 0.00 1.9 0.00 f.39
1966 1.:29 1:.55 3.06 0.00 0.00 0.00
1967 0.00 1.55 0.99 0.00 1.03 0.03
1968 0.12 0.57 0.00 1.38 0.23 1.05
1969 0.00 0.00 0.2 0.00 1.51 0.79
1970 0.13 6.41 0.25 0.59 2.34 0.80
1971 0.00 1.03 0.50 0.142 0.90 2.36
1972 0.00 0.00 1.14 0.11 0.13 0.10
1973 0.75 1.27 0.00 0.20 0.79 1.90
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12EK S

YZAR Ji 32 J3 J% 3? 71

1940 3.82 3.26 0.00 0.89 1.30 0.25
1941 1.21 0.85 1.96 2.13 0.00 3.74
1942 0.14 0.20 0.00 2.97 0.54 1.23
1943 0.00 0.00 1.57 0.87 0.59 0.56
1944 1.59 0.74 0.00 0.72 2.63 0.71
19145 0.00 0.00 0.00 0.04 3.39 0.21
1946 1.08 0.00 0.00 0.00 1.35 0.11
1947 0.00 0.03 0.00 0.38 0.03 0.66
1948 0.05 0.00 0.00 0.00 1.19 0.59
1949 0.12 0.00 1.38 0.20 0.84 1.24
1950 0.67 1.62 0.13 0.68 0.71 1.03
1951 0.12 0.90 0.81 0.07 0.16 0.51
1952 1.44 2.74 2.02 1.80 0.37 0.30
1953 0.20 1.14 0.31 0.00 0.00 0.00
1954 0.03 0.98 0.98 1.33 0.00 0.00
1955 1.31 0.74 2.11 0.00 0.43 0.00
1956 0.81 0.77 1.25 1.96 0.00 0.00
1957 0.62 2.14 0.93 0.58 0.08 0.25
1958 0.14 0.26 0.00 1.77 2.82 0.35
1959 1.38 2.78 0.00 0.15 0.05 1.91
1960 0.10 2.85 0.28 0.53 1.36 1.,(04
1961 0.00 0.00 0.00 1.49 0.83 0.41
1962 0.00 0.11 2.17 0.00 0.00 2.52
1963 0.12 0.00 0.00 0.00 3.72 1.45
1964 0.05 0.16 2.70 0.24 0.00 0.00
1965 1.68 0.03 0.28 0.32 0.50 0.05
1966 0.00 0.00 0.00 0.11 2. 4 0.60
1967 0.00 0.00 2.37 1.78 1.56 0.00
1968 0.00 1.51 0.06 0.111 1.10 0.00
1969 0.00 0.51 1.34 2.98 0.64 2. 10
1970 0.12 2.47 2.07 0.80 0.03 0.24
1971 021 0.61 0.00 0.00 0.00 0.00
1972 0.0: .0 .0 .0 .Q 0.17
19'73 0.37 0.-83 2.145 0.607 1.7014 2.77
19714 3.11 0.07 0142 0.00 0.08 0.00
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t WEEKS

YEAR F2 F3 F N 11 12 if3

1939 U. 0 0-U 171-T T.9 0U-3 U-TMW
1940 1.36 1.55 4.20 0.04 0.37 0.00
1941 1.16 2.03 3.31 0.04 0.50 0.00
19I42 0.00 1.26 0.00 1.42 0.99 0.00
194,3 0.05 1.20 1.61 2.40 0.70 0.04
1944 0.00 2.96 2.147 0.61 0.00 0.00
1945 Q.47 0.00 0.36 0.08 0.76 0.96
19146 0.87 0.07 0.14 0.05 0.85 0.1,
1947 0.45 0.00 0.46 0.66 0.00 0.10
19148 0.00 0.00 0.34 0.23 1.99 2.12
1949 0.00 0.54 2.32 1.08 0.59 0.89
1950 0.00 0.00 0.0 0.11 0.04 1.46
1951 0.11 0.48 2.09 0.44 0.00 0.00
1952 0.54 0.89 0.03 1.5, 2.23 0.71
1953 0.00 0.00 0.00 0.20 0.00 0.57
195 1.58 0.00 0.00 0.65 2.14 1.16
1955 0.63 0.00 0.87 0.00 0.04 0.00
1956 0.00 1.54 0.20 0.014 0.00 0.05
1957 0.08 1.52 1.14 0.58 0.57 0.00
1958 0.60 1.53 0.47 0.06 2.60 2.20
1959 1.89 1.83 0.00 0.00 0.03 0.27
1960 0.111 0.03 0.418 0.03 0.3 0.00
1961 0.21 0.00 0.15 0.2 1.56 0.21
1962 2.29 0.98 0.28 1.29 0.26 0.511
1963 0.741 0.00 0.00 0.145 1.34 0.78
19614 0.29 0.00 0.37 0.00 0.27 1.36
1965 0.0 0.00 0.38 0. .1 0.119 0.37
1966 0.041 0.53 0.35 0.014 0.08 0.00
1967 0.03 0.111 0.07 1.33 2.33 0.111
1968 0.110 0.77 0.03 0.118 2.06 0.08
1969 1.28 3.418 0.*741 0.811 0.00 0.21
1910 1.00 0.00 3.37 0.20 0.00 0.00
1971 0.113 0.00 0.18 0.03 0.96 0.81
1971 0.00 0.08 0.10 0.00 0.011 0.00
1973 0.9 0. 4 9 2.16 1.13 0.00 1.32
197 0.53 0.00 1.99 0.58 0.03 0.21
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YEAR M4 kl £2 £3 A41 An

79737 o 0s 0 0T 0? 0-.0 DTID uT.uu
1940 3.83 0.09 0 .0 00 0.63 0.13
1941 4.23 2. 7 1.30 0.00 0.17 0.15
1942 0.00 1.96 0.70 0.80 0.19 0.28
1943 0.140 0 .31 0.00 0.00 0.99 0.0
19144 0.00 0.23 0.441 0.12 0.311 0.12
19415 0.65 0.00 0.143 0.0 0.00 0.00
19146 1.96 0.00 0.00 0.80 0.00 0.00
1947 0.68 0.33 0.00 0.00 0.00 0.00
1948 0.25 1.10 0.52 0.03 1.29 0.27
1949 0.05 0.00 0.00 0.00 0.00 0.03
1950 0.00 1.116 0.00 0.00 0.00 0.19
1951 0.00 0.00 0.03 0.00 0.88 0.37
1952 0.00 0.70 0.141 0:00 0.6 0.00
1953 0.00 0.13 0 .07 0.15 0.63 0.30
19514 0.416 0.10 0.00 0.00 0 .65 0.00
1955 0.06 0.00 0.00 0.73 0.61 0.72
195P 0.07 0.03 1.15 0.00 0.38 0.19
1957 0.19 0.0 0.08 1.23 0.00 0.30
1958 2.64 2.72 0.00 0.00 0.00 0.00
1959 0.00 0.00 0.00 0.00 0.116 0.00
1960 0.28 0.00 0.05 0.00 0.78 0.37
19 15 0.00 0.00 0.18 1.02 0 00 0.116
1162 4. 0000 0.00 0.12 0.15 0.00
1963 1.79 0.94 0.83 1.15 0.37 0.00
1914~ 0 3g 0:90 8:00 0.00 0.08 0.53
1965 5 .1. oo .0 0.00 0.0
1966 0.00 0.00 0.13 0.00 0.00 0.00
1967 1.5) 1.50 1 50 2.30 0.99 0.00
1968 1.16 0.00 0.00 0.00 0.00 0.00
1969 0.00 2.18 0 .00 0.09 0.17 0.08
19710 Q00 0.00 0.08 0.08 0.00 0.00
1971 .10 0.25 0.53 0.39 0.00 0.11
1972 0.0 0.25 0.39 0.00 0.05 0.05
1973 0.17 0.00 0.30 0.00 0.00 0.00
1974 345 U.26 0.05 0.36 0.77 0.00
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APPENDIX C. WEEKLY AMOUNT OF RAINFALL
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Figure 44. Weekly rainfall in inches for weeks 01 and 02
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Figure 47. Weekly rainfall in inches for weeks N2 and N3
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APPENDIX D

EXPONENTIAL DISTRIBUTION

The Exponential Distribution with parameter A has the

form

F(x) = 1-exp(-Xx) , < x

-0 , x < 0

It has density function,

f(x) X exp(-Xx)

Suppose X has the exponential density with parameter x.

Here are some characteristics of X.

a) The mean : L[X] = 1/X

b) The variance : V[X] = 1/A2

std. dev (XI : i/A

2(Coef. of variation) = 1

c) The Median X0 5  = 0.693E[X]

d) The Lower Quartile: X.25 = 0.288E[X]

d) The Upper Quartile: X. 75 = 1.386E[X]

f) The Skewness : 2

The Kurtosis : 6

ALGEBRAIC COMPUTATION OF SKEWNESS AND KURTOSIS FOR EXPONENTIAL
DISTRIBUTION.

Exponential distribution with parameter X 1.

Density function : f(x) = exp(-x)
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Mean 1

Variance 1

A. SKEWNESS

E (Xl) 31 3 1

El(X-I) 31 = f (X-1)3e-XdX; f Xke-Xdx k
0 0

=3 - 3x2'- + 3x1i -
Ix0

Y1= 2

B. KURTOSIS

Y2 = El(X-) 41 - 3

E[IX-I) 4]  f (X-')4e'Xdx; again 0 x ke' dx = k!

0 0

I 4! - 4x3! .+ 6x2L - 4x1 1 + Ix0

-9

2- 3 " 6
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SAMPLE PROPERTIES OF SKEWNESS AND KURTOSIS

Cramer (Ref. 6] gives a discussion of mean and variances

of the skewness and kurtosis for sampling. In general, the

mean of g, and g2 are:

E[g ] = y1 E g 2 ] Y2

and the variances are:

4U 2 612 2 35-24p3 +9U 2 435p 2 u2 3+3611 5

Vat[gil 2v6 =23 4 14
4 x n x p 5

2 2 3 22 2 32

121 U8-4u2P46-8 2 3,5+4144-v214+16u 2" 34+16"2"3
Var 6g21 = 6

nxW2

When the parent population is exponential,

E[g I ] 2 , E[g 2 ] = 6

= 225 1332
Vargl] 8xn Var(g 2 ] = n

for the computation.

In general for the exponential distribution with density

function f(x) =- , the kth moment; "k = foxke-Xdx = k!0
So, by using this formula and putting it in the equations of

variance:

Var~gil 225 Var 1332Vat[g]  -- , a[92]  =
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Table 22: ESTIMATED AND SIMULATED VALUES FOR SKEWNESS

AND KURTOSIS FOR SANE SAMPLE SIZES.

0 OF YEARS ESTIB. SIMULATED ESTIM. SIMULATED

WEEK POS. RAINFALL SKEWNESS SKEWNESS KURTOSIS KURTOSIS

0i 9 1.57 1.11 0.43 0.24
02 17 1.23 1.37 0.10 1 36
03 16 2.05 1.34 3.16 1.:25
04 15 1.50 1.33 1.65 1.17
ON4 14 2.62 1.29 5.82 1.02
mi 20 0.39 1.43 -1.58 1.70
N42 28 1.78 1.511 2.26 2.31
N43 19 1.64 1.41 1.65 1.57
N 4 22 3.39 1.415 11.39 1.83
Dl 28 1.45 1.54 1.08 2.31
D2 22 1.81 1.45 3.03 1.83
03 28 0.70 1.54 0.17 2.31
D4 24 14.3, 1.49 1.10 2.02
J1 26 1.73 1.52 2.66 2.19
J2 25 0.83 1.50 -0.73 2.09
J321 0.76 1.44 0.4, 1.76
J4 27 1.04 1.52 -0.01 2.22

2, 29 1.00 1.55 -0.11 2.37
F 27 1.415 1.52 1.2, 2.22
F2 27 1.10 1.52 0.47 2
F3 21 1.05 1.441 0.65 H
PH 30 1.31 1.55 0.416 2.40
141 32 1.25 H70.81 2.50
142 28 0.83 14 -0.81 2.31
53 25 1.07 1.50 0.17 2.09
114 23 1.3 3 1.47 0.39 1.94
Al 21 0.81 1.1111 -0.91 1.76
12 22 1.341 1.115 0.59 1.83
A3 1*4 0.15 1.29 1.49 1.02
A11 22 0.56 1.115 -0.72 1.83
AN 18 1.03 1.39 0.55 1.50
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