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Abstract: The distribution of monthly preeipitation amounits during the cold period
{ November-April) for &2 selected met. stations over Greece have beer investigated in
an effort to determine the fit of monthly velues 1o a normal distribution. The chi-square
test has been used lo determine if the assunplion of the respective normal distribution
is justified.

It was coneluded with 959 certainly that the monthly precipitution daia over Greece
during the cold period follow the Caussian distribution.

Further, useful for climatological studies and forecasting, tables are oblained, giving
the probability of receiving rainfall amounis > then a given amount of precipitation
separately for caeh month of the cold period. Also, a serfes of mape of isolines of probability
giving selected monthly roinfoll emounts = 25.0 mm or 50.0 mm have been introduced
to eharacicrize the regional patterns of preeipitution over Greece.

1. INTRODUCTION

Precipitation is undoubtedly a very important meteorological and
elimatological component. Apart from its theoretical interest, the study
of precipitation is of the greatest significance in agricultural activifies
and hydrological applications as well as in tourist planning. ln fact,
it is the regulating or decisive factor in a vast number of human activities.

The study of the probability of obtaining a certain amount of
precipitation is an important element in general forecasting. Equally
important is the statistical analysis of a series of given amounts ol
precipitation in a given place and for a given period of time.

A large number of publications in Greek on precipitaticn in general
is available. However, those among them concerned with tbe formula-
tion of mathematical expressions or curves (which can he used in short
or long-term forecasting) are very few; we are mentionning the following:
MONOPOLI1S?, where is examined the possibility of using the distri-
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bution “I', with double parameters for processing rainfall data during
the warm period.

Frocas®, where an application of the above “I', distribution is pro-
posed for a statistical analysis of monthly rainfall data in 4% stations of
the Greek area; the probability of getting precipitation » than a given
amount in the warm period, that is from May to October, 1s examined.
ANGOURIDAKIS, in whose paper an application of the Polya’s method
is being made for rain periods in Thessaloniki and for a long period of
observations.

In the present paper precipitation data gathered in 42 meteorological
stations covering the entire Greek area during a period of 25 years (1950-
74)40.7.8.10 gre examined. Tables and curves are formed which can give
the probability of obtaining > than a given amount of precipitation
for the cold period, that is from November to April. The values and
curves obtained are useful for climatological studies and forecasting.
They also explain—by following synoptic Climatology methods—the
present distribution of rain over the Greek area.

2. METHOD-NORMAL DISTRIBUTION-APPLICATION TO MONTHLY RAIN-
FALL VALUES

As is well known, most meteorological data are studied by applica-
tion of the normal distribution which is more or less symmetrical to
the median value. There are, however, meteorological data whose values
can not be normally distributed, as is the case with a variable whose
natural minimum value is zero. Precipitation is a case in point. Such a
variable is studied by use of the “I',, distribution and gives quite
satisfactory results in processing precipitation values®? for the area
under examination and for the warm period,

A statistical study of the values given in each series of monthly
rainfall amounts corresponding to each of the 42 met. stations of the
Greek area, led to the formation of Tables T and II. In these Tables
various statistical data are given for each nionth of the cold pericd,
that is from November to April. An increase of rainfall as compared
to summer months is apparent in October (Flocas?) all over Greece and
this can be altributed to the increase cyclonic aclivity over the Mediter-
ranean as well as over higher latitudes which also affects the Greek
area from this month onward. The cyclonic activity continues in growth
during the next months of the cold period with an important maximum
in December®. As a result, December is considered as the rainest month
in Greece.
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As can be seen from observations from the 42 stations of the exa-
mined area, 27 stations (64%) present a mean maximum value for
precipitation in this month (Table ), while 28 stations (679%,) present
an absolute maximum value in this same month. The stations, however,
on Crete and the islands of the Aegean, present a mean maximum value
in January. As arule, precipitation amounts present a decrease in January
as compared to December, and the decrease can be important, with rain-
fall values smaller than those noted in November. This decrease should
be attributed not a real diminution of rainfall but to the fact that an
important part of precipitation is coming down as snow which ecan not
be accurately measured by rain-gages. Maximum rainfall in December
over Greece, can also be explained by the fact that Siberian high is not
vet extended to the south during this month.

Maximum rainfall in January, reported from Crete and the Islands
of the southern Aegean Sea, can be explained not only by depressions
reaching Greece in thig month, but alse by northern winds due to high
pressure systems which reach Crete after travelling over the Aegean
and getting richer in water-vapour. We have to add that the snow over
Crete and especially over the coast is rarely less frequent than over the
mainland and those of the islands sifuated at higher latitudes. It should
also be noted that in the year 1972 and specifically the two months
November and December, the absolute minimum monthly rainfall
values have been observed at a percentage of 869%, of all observing sta-
tions (Tabhle 1I).

Tuckerld, in his study of rainfall distribution in Texas, which also
included the caleulation of the probability of observations of rainfall
amounts > than a given precipitation value, has found out that a 849,
of the examined values for monthly and a 62%, for yearly rainfall values
can be computed as a normal distribution.

In the present paper, each climatological series, comprising monthly
rainfall values for the cold period {November-April) is examined by use
of the Gaussian (normal) distribution. This distribution has the following
form:

£2
_ 2

F(l) = o f e %'d“u (1)

1

X =%

where: u = , F(t} is the probability that the variable
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is between t; and t,, X is the magnitude of the variable and x and o
are the mean and the standard deviation respectively. By using the
distribution (1}, and for each climatological series of monthly values
of precipitation for each station of the Greek area and for each month
of the cold period November-April, the parameters x and ¢ of the normal
distribution have been computed and are given in Table 1. Also the
probabilities for receiving equal or less than selected amounts of monthly
precipitation were computed from the following form (Probability
density function) of the Gaussian equation®

J‘(X):U_\/*—Z—We_%'u (2)

while the probabilities of receiving more than selected amounts of
monthly precipitation were computed from the following equation®:

In order to check good agreement of the given monthly precipitation
values to normal distribution, the distribution X2 is used, with a signi-
ficant level equal to 959, (o == 0,05). By application of the X? test in
a number of 27 met. stations over the Greek area, with an observational
period of 21 1o 25 years, and for each month separately, we find in all
cases and for the corresponding degree of freedom X2 < X2;,,;. Therefore
it was concluded with 959, certainty Lbat the monthly precipitation
over Greece during the cold season follows the Gaussian distribution.

3. MONTHLY VALUES OF PRECIPITATION PROBABILITY.

As is well known, the flora nad fauna of a given region closely depend
on a precipitation.

All agricultural activities, inecluding season of sowing, irrigation,
specification of crops, regulationof thefertilizingtime-table, combatting
of diceases, depend also on precipitation. The evaluation of precipita-
tion amounts all over the year is of primary importance, all the more
50 as the precipitation deficit during the summer months and for various
crops, can be met with by use of irrigation and sprinkler systems. How-
ever, the amount and extent of use of these modes of irrigation will
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closely depend on natural precipitation values over the region that
have been observed during the cold period. We must bear in mind, of
course, that an important percentage of agricultural growth and thus
of the economy depend on the use of irrigation and spinkler systems.
We also bear in mind that in planning an irrigation project, the amount
of precipitation is the most important factor indicating the works that
will have to be realized ineluding an irrigation net and the ground boring
for better utilization of under-ground water deposits in a given area.
In all these cases, financial considerations are of utmost importance
becauge the final aim in each schedule is maximum growth in crop
production with lowest cost, and in planning the above all data concerning
precipitation during the cold period are of primary importance. As a
result, methods of forecasting precipitation amounts are of great value
in planning various land improvement works, for irrigation of large
cultivated areas, for the specification of the sowing season and the time
of gathering of crops. Equally important is the knowledge of precipita-
tion distribution over a country in planning tourist and recreation activi-
ties, ancther instance of the importance of this weather element for
human life.

Our effort aims at giving prediction methods which can be used for
estimating monthly precipitation values, applicable over the whole of
the Greek area and for each month of the cold period (November to
April).

For this purpose, we have applied the theoretical normal digtribu-
tion to monthly precipitation data for each met. station and we have
computed the parameters of the distribution; by use of formula (3),
we have caleulated the values of precipitation probabilities for amounts »
than a given amount of precipitation and at a different rainfall grades.

By use of Tables II to VIIT and of Figures 1 to 12, we come to the
following conclusions:

During the month of November (Table ITT), the probability of obtaining
arainfall amount = 25.0 mam is of the order of > 709, all over the Greek
area. Usually, this percentage reaches 719, to 959 in all met. stations,
with the exception of Thera, where it does not exceed a 619,. The probabi-
lity of obtaining an amount 2 50.0 mm is also high, varying between
45% and 959% in all stations with the exception of Thira and Naxos
where it reaches 259, and 229, respectivelly.

It should also be noted, that in the met. stations situated on Epirus,
Acarnania and Aetolia, the Tonian Islands, on the W and NW coasts
and mountainous Peloponnesus, NW Macedonia, North and Eastern
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Eubcea and on the islands of Rhodes, Samos and Lesvos, the proba-
bility of obtaining a monthly rainfall amount 2 100.0 mm, varies
between 409, and 809, while in the stations of the lonian Sea, Acarnania,
Aetolia and Epirus, the probability of reaching > 200.0 mm varies
between 339, and 489%,.

In figures 1 and 2 a detailed configuration of equal probability curves
and for precipitation grades 2 25.0 mm and 2 50.0 mm is given.

In the month of December, probability values appear greater than
the respective ones in November, for all precipitation grades and all
over the Greek area. More specifically, the probability of getting a
precipitation amount = 25.0 mm or = 50.0 mm varies m all stations
between 74%, and 989, and 499, and 949, respectively, {Table TV, Fig.
3 and 4).

In January the probability for getting precipitation amounts
2 25.0 mm or > 50.0 mm are also high, more specifically, they vary
from 879, to 1009, and 629, to 909, respectively in most stations (Table
V, Figures 5 and 6) with the exception of those of Volos, Thessaloniki
(Universilty and Sedes airport), Larissa and Kozani where values are
lower. For the same month, in the stations of Acarnania and Aetolia,
Epirug, the Tonian Islands, eastern Euboea and the islands of the Eastern
Aegean Sea, the probability of getting amounts > 200.0 m varies
between 169, and 48%,.

In February, the probabilities present decreasing values for all
grades of precipitation and for all stations of the area under examination.
More specifically, the probability of precipitation = 25.0 mm varies
between 709, and 959, in all stations. That of getting 2 50.0 ram reaches
219, to 459 in the met. stations of Athens (National Observatory,
Philadelphia, Hellinikon airport), Larissa, Volos, Thessaloniki (University
and Sedes airport), Kozani, Corinthos, Milos, Syros and Chalkis while
in the rest of the stations it reaches 549 to 949,. The probability values
for getting = 200.0 mm appear equally diminished varying belween
109, and 379%, in the met. stations of Epirus, Tonian islands, Eastern
Euboea, Rhodes and Samos, (Table VI, Fig. 7 and 8).

In the month of March, the probabilities of getting precipitation
amounts = 250 mm and 2 50.0 mm remain more or less the same
as those of February {Table VII, Fig. 9 and 10) and in almost all stations,
while those for z 100.0 mm are marquedly lower.

In April, probability values for all amounts of precipitation appear
lower in all stations. More specifically, the probability of getling rainfall
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amounts 2 25.0 mm varies between 509% and 929 in the stations of
Epirus, [onian islands, the coast and mountains of Peloponnesus {with
the exception ol the station of Corinthos), Macedonia, Thrace, N. and
E. Euboea, Acarnania and Aetolia and NW and NE Crete. The other
stations present probabilities varying between 26% and 559%. Only
amounts of monthly rainfall » 15.0 mm present probabilities from 589
to 989, in all stations.

The probability of getting rainfall amounts > 50.0 mm varies between
419 and 79°%, in the met. stations of Epirus, Acarnania and Aetolia,
Tonian islands, Eastern Euboea, NW coasts and mountaing of Peloponne-
sus and NW Thessaly, while the rest of the stations present much lower
values varying from 0.0% to 389,. Finally, we should also note that the
probability of rainfall amounts » 100.0 mm, varies between 109%, and
43%, only in the stations of Argostolion, Arta, Yannina, Kerkyra and
Tripeli, while in certain met. stations and especially those of Crete and
the islands of the Southern Aegean probabilities are very small even for
getting 0.0 mm, (Table VIII, Fig. 11 and 12).
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Driy dpyacte admy) Eréyyston N xatavopd TGy wwebuy Bpoyopetpndv
v xora thy dudpxzia The Yuyefe mepuédou (NoéuBprog-’Amplitog), ué
Baav wa Ppoyouetpind ororyela 42 peTewporoyindy otalpdv, the mepibdov
1950-74, wob xardmrowy oy “Edhadind yopo xal g oxomd T TEOGHEUOYT
év wraley TLEdv BoyonTOOEMS 08 UG XaVOViXT] HATEVaLT.

‘Evaspbéoriue w6 x2-test xal cuvdyeton 76 cuumépaopa Gti—ot éninedo
Eumiatooivng 95%—ra Bpoyouetend ortoryeta otdv "Eihadind yopo natd
iy Sukpueia THe Poyplle mepLddou, dxaroulolv v watavoudh Gauss.

Duovdyovrar mivaxzg, mod clvar ypfiotpor yia xApaTohovinds periteg
ral mob Eyouv mpoyveoTiy dilw, vid mpoyvéoeg peydhrng Sudpxeleg dmou
Stvovtar of mbavbtntee dugavicews Peoyontwozwg » Sedopévou Houvs, Es-
ywetota yo wdle phve s Juyple mepLbdov.

"Eniong Slvetar suipa yopriv 8mon yapdytyxay of xaunbieg tong miba-
vérnTag Enpoviaewg Bpoyortdozng = 25.0 % » 50.0 mm, xal of dmoleg yu-
paxtrptlovy iy BpoyoueTouh cuumspipopd oty “Erhadd ydgo.

WnoiakA BiBAI0Orkn OedppacTog - TuAua MewAoyiag. A.MN.0.

RS




i~y
-

— — -~

—~ 4

—

ST VDIFODMNVUBONOWA AN TIFAMEN SV T OO NN OO W M
M O A OO COr MO NGRSO O O@ OO YO 0wD OO ND S W

e

TN E T N e M N e

DOOTAONWMN LD O =
-

UL DM N~ @D E T O™
o
o

el
™

881l
[ A4
i
931
99z
8°€z

=
o)
= o

™o
- ™

R el Tl s e ]

[P RaC I NI R I

t

MWD AN NW AN MO Moo
ey e
-

976l

D
+

&

-

™ mMme

- -

—

- -

NTFAOMEOETTOLE ACIOMEON OO N MM NS N O M

NI AW DNFTAEMMEAOD™M ST WO NN TN e T T NT NN e TN

Tt T T T e

IO AN TN DO TN NNONOO OO =N OO R OND O N

— -

—

LT WVWENTHMNORNMANNDANCENOOOC == 0@ — MWD M D@
NI MO SO T O M NN NNTNEAMUD NNt N ma

et

R R ]

COUTONMMOREAR@E SO CO TN NN OTN OO = OW T DD M e
FIOUOUTODOMN T AMMNEE AONO OO DNM OIS e O® W WU T ¥ WO
TTOTN AOMODMOMENOND AN N OGO EOMNOOMUNNNMC O —~ oo

B e

[
]
=
8
B

QUM T O T QOO AN 0o h M O
- -

-

OO O@OoONMST D00 T OO
-

Lo e e =Rl ol T R I R TN A L I R VY

10t

oo
[}
"y @

8°1F
L°%h
[
0tLe

7'91t
0°g0t

OO N NS A SO T D 0D T WD

- -

CTOT N M MWD NI O MO
e

Ll o

MNNTOMNESIHIONODOONMNM W o
DO
e -

D O OINO MO NS N O M Q00w D

B I e I B B e e B

|41

poraad ppoo syl Surnp a0ssun) ul (W) VDP RIUDL [RANISIVIS
I HIV.L

DOV I T RO IO O QO RN OCQOM O NN NN Oy
TWUWOoOUTOSN TN T =TSN @RO OO N @D OO0 0 gm

MDD TN @OMT OO MO DS T 0 TN DN g

7t

€780}
97€6
g6t
F'es
L paL
6°v8
6 1E
6709
[
STL9
FroZL
47 0L
97906
€19
9°es
8101
£ab
Ly
LS8
-1
9501
9719
96t
L el
LGPT
1" 121
56
STIFT
878
€£'59
L7EE
LAY
T°€%
T°8FT
0-Lg
9' 091
[ARI A1
67538
8811
6714
6w
[

e R - -

R R e L R e - R R R = RN = -
P

O CN MO MO AN GO OOmD MDD T D M 0O WD M -

N e =

o
7=

97 1e

L8
[Amas
[t
9.9
FAR=14
¥ 8l
9" vz

]
+

r

1A

(&rypucw) ures jo sAep Tequunu uwely T¥N

-

e T e

e

MO IO MWD S0 N O TN RSO ON e Mg T O BN OO T 0O o
e o e e

WO AM AN wTONSREOMT e MO = MU T DOm0 T o U W

[ R e e N

4
r=

9'38

—

e

9z
Z's
oL
S8
81
-0}
TP
67
¥z
A
g's
Q'L
S8

Yo T~ O] M ey ey

o
F

aq

Prert
Lot
B87ELS

LTERL
27 l6
'es
9°p8
F99
87iL
QTLLY
G681
el
9759
L 89
zToal
Ly
Lt etl
g7 L6
LS
arell
STeLL
£TCL
g-18
5 1ZT
G1a5T
gL
§°E81
£7TTT
6°TL
[Sran
Foes
STl
37607
ST6F
4r92e
T riz
826
Lroar
€799
9799
o'pe

x

UOTJRIASP DIEpUeId o°F
{ueawr) (requres AQUiuop X sjoquig

p

-

=

=

s

=

—

-

— - — ] —

OROMOMMEAONOU MR~ =R MNOOM M RO 0N DO N T e

=

I

AW~ N M @ RN SO N @ DN DM T T G D00 T @

ok
I

518 E-086T S4wofl oy Jof puv (pudp o1 saquiese)])

€L
L'zs
g8°s¢
970%
€765
L8t
[l er4
LT6E
L6t
SN 4
700t
1768
LS
2769
Grez
[t
eay
6719
£75E
grle
3 el
PRt
Les
075

~
<
=

@
<F

o <P O LD

e R i R R R i R R A

(SNl W W R - s i R i o AT o

IO GV AD G S TR D Y ) T

Do T B N oo
[N +]

TN U T D O N oo
T NN S D e O

PT0OoL

@ D D

ol =)

O D
—

[ERRSYA
0 6s
5705
L768
9°8L
STkL
g-ee
ZFnT
¢ 00t
£ el
T7BLT
S E9
| AN
Lk
8706
LSk
£7L0t0
G BR
FAR|
TZ9%

T

@ T Y SN 0
[N s RIal Falt-]
RNt s TS

SOTYD
2IuRyYD
STH(RUD
PUTICYT I
strodTal
BTEHTIL
SolAg
SQIANS
BT3IS
Teiiss
Ssoues
SOPOiE
Teahed
SRIISBIN
SOXRN
TUTTITTAAM
SOTIW
TUOUIEN
SOUW 7
BESTIET
TuAy
TITEIAN
soyzuTIoy
TUCRZOY
BIANIDH
ploweley
TTEAR

e g
PIASACIDLH

BITU

s8posg

THTUOTRSSUL 30 "ATL]
UQTTHTZITH
soyyuANDE

SaTON

B23IY

uci{eysobay
strodnoapuexa Ty
wOTUTISY

uOMTUTTTRY FO 3TCAITY
erud{speITud
TATHSO0 SUROJY

suoTEag

‘ZE
“ir
ey
Tt
i
tLY
"9t
teg -
TrE
“EY
TEE
e
ToE
ToE
it
LT
T8%
T4
“rve
“te
rée
e
oa
"G
Tatl
Ll
9t

3
"I
oL

=Y

WYneiakni BiBAI0Brkn ©edppacTog - TuAua MewAoyiag. A.l.0.



6 5051 LTER gesl 2Ueg 0°bT  S93T €'1gz  ZLEl O°0E @38l L'SLZ ot 6961 Sp0T  ZL6L 0°BL  pest 8UREL cotuy 1y
00 06T LRl 6SGE 6Tt 721 956 L'elz  ZLEL 0'ER [5Gl YSIE £U0F (961 6°9F7  9SGL £°9 CSEL 66T RTUTGD - ib
£z %451 T°Zr TLET €79 Tz 9581 ©o#01 TGl 98T £96L LUECL Le 2961 80T 246l Qb 256l brou] STyTEUT "o
C'F oAl BACT Zosi CCl 9vgz  SiEL £°Z71  T9BL LI LS6L 9TBEL pe A48l 6LET 0L BTLL ZD6L LUEEL eutield ‘g
ez D& 13U 561 EURT z'6 enel Sopez w6l 6'gy  GOSL S6IC Q'L @9BL 9L Ti6L L791 7SGL vUogr 8710411l "gE
700 Cist wtgRl 261 £007 06 €961 QTane (960 0°L7  £96L 0°76% 4G B9EL [°%07 6L TG z- 0zl BISYTIL it
06 tThE LT SLET 67h T°0 0 (G6T BR§  Zoey z et §56L 5787 Sl BSEL bieB 6L 6761 © v soilg rac
T eer GIUl ELCD 507 @'z 7951 B'0ST  Z96L vef  £96L bomez L'iL 2961 9°FSE OLAL GTlL 2%6L L°Ery sC1Ang "3l
oy toergg FiG 9t 881 Te6T @'zEs i6l L'y benl 2UuS) LEL WML 9°0ZL Sl LBy YeL £lEl LRERE- IR
z0 Uoasil el oot 05 E9eL I°SET 8BL 0'WL 9961 frEit e 6361 9 9gL 1961 G°% 955, L'fit NN
g1 UorRir Tesl 9gz S'b el 07197 boul TE E5GL pUhEp STzf TOGL 2709 Gl £°Z7 N6l 27hew soomg i
ne Tonar 6561 075 Lf Teal ©oEgr BLGL §°GL CSEL brEcSh 6°0p 8561 SOl Ll6L LTk ZSGL | o7 EEETENENT
101 Sl peos 13 Rrer €T ugal u'glz  F9GL LTl @86l biLT 107 &96L £°FUT cil 1Cun g9l etdeg ferner ta,
68 el 6oL cpl 00T 69 96T 6°'pbl  Zibl Z°Ch 9961 D°bLL STt 0BGl BUEEL A6l DT, s sPl.7I0 t67
g ceh. O 2061 1791 SUZT RIGT ZULIT L6l TTRL flel CUT5L I 29 7795, 6n. E°7 005 S0 g7
P IR 22X G SUFT SR TR SRR Z'b 96T 9°Erz BLEL 8°GL 99wt bURle Tz 7964 TUSE 9Ll PUEL Goels TN LT
S S R 0t TLBE a'eCl 2661 TUCE eSbh LiLz gTer 76l solvr 2i6l LoD PR Suit. tag
LT ST 6Tla £oaz 60T 9SB1 ppc  GSGL 276G WSEL LU90F L'£9  G26L 0URRZ 261 Tc gkzs U004 tig
£ 5ran 7 pTE 9550 BTDED EL6E ZULF 56l £709E PO T8GL LEEE e96 08 £rel SLUTl CET
oz 6an . 0t T pesl soTol 0L 156l 250l £ 7e6L GTLZE QLRL T UL pESCATT f.
S BT Zont 0 Gl U1 GL6D UEet  fesL £ty LAAL 9°99F 885 6l CUliE WGl R criot el c7R
30 s 5761 3767 96 9teT rU181 9uEL 878 £heL  LoLle ot Lz LL6L 6oEE ArzoL aUTAY C LT
o3 EA LS 3z L0 71T f96lL STEL Ciol 0799l e 7 LTG0 Zi6L er 7650 SoUTEL fuv e
e Ep e e 0z 8veR  fhet O'yL 698l 9°6r if 8961 SRCE  GoAb 076 87971 Teeron (i
9°q SnT vt ue e SE6Z KOGL BTEL LLGL BRLE Glas  eueL LUT0S  TLGL G @ vy Cshdiod g
Gy 5« Lol aer Cib LB gTeT BIBL BTCE 99l  TEO7 BT6L  GuCL 9TEE L6l L6 0°9eL o L
ot ST £06. L D U 26E vU99T 06l 070 ol STERL Lc GonL BTTLE ZLel L L'65e vieany gl
I [EEYE BRIV c8 0 E9AD 9TBOF vhel (°GL 9861 zoBDE GULE 696L LELE (Bel £ O 0rges ©lraEn Ly
=g el e 09 L6 161 FiGET Oleb E0S €46l E8PZ 105 26, BTiFZ G961 Oy 7050l EECEDS ST
0 FEa Toal gl SULU £95T 2URSD b6l 56T GOGL 0°RE 0Bt 996L 04yl ZiéL LB bl creas DL
L 0'is et 0 s 9%El L Pai. bEL 196l 9EG 0 BSeE LTl LGl 9 € ¥l sond gl
i Cali st bty S 1 pel v WGl BTVE LS6L 0T LLE 20 gfel £ 9rl L5l a°f 6 ETL TTuoTUsssn 3 B
9 66T 9B 5T PU Tl © blot 0°bE (%6l LiZZ SU9L 1AL LUEEL ushl L°C ol woTIYRITE a0
o g ACL 7 iE 872z zisl 9 ponh 0TELL Tiul 50687 §%3  G96L bo Ziel 90 6 6tT S0u3 ity T
z1 &9 onh gt o' 0Ll @ £96L Svb el etLLl STEL §9GL 9§ 6L €6 7%l soten t@
£z 0F51 lesl F &1 0gE 981 0 payl 057 9%uL 6B0f pzst  Goel b cnsl o goap 6y e3iy tg
ay e 61 971 SIS 0561 2°§% 9361 [UBIT b Gl 7 751 £°8 6710k GOTTO350HIY <3
g §°C6 LS6T 67T vz gasl pLAL LIl SS6L 670G 070 0L € Gl 17 2tz strednozpiEnalv C
A £ 0 fsEl 7o b asei piul @Iy 9961 LULOD Gz iesl 8 2iol b'ET 9tLsk vojLTIEY i
60 PiL zoer 071 £0 G981 fvei 7°92 856l Tobil 9ty 735l L TAL 6 U004 UBHIIITEE JO AT Cf
R 315 Ziel oot S5 596l 9u6l 070E  1SBL LBl S8 6a5L 0 761 85 Lobal srydrapsitve t7
zn 5'vh 295t 9701 60 SUET 0SEL GUET LUAL boill 55 I 2Bl LT gziL s Ty C 1
2y, ECT ! xes, B Ioe H Tmer W awex o avag T TR 4 W wex  q it SRTIRIE T3
THav DU YK AdvoEQE4 rdvnsvC paat ZEHIAQ

FL6T-026T sepafl uof pup
(1udp-taquinsoyr ) powad ppod oYy Suldnp eavs) 4300
(e ur) ppfurpe Apguow () vuaunw puv { ) ounToul ampesqy

Ir FI9V.L

WYnoeiakh BiBAI0BAKN Oed@pacTog - TuAua MewAoyiag. A.lNM.O.



22

TABLE IIT

Probabrlity (%,) of obtaining rainfall amount z than
selected amounts during the month of Nevember
over Greece.

Rainfall amcunt din mm

Mot Station S Strans 35:0 3150 325.0 30,0 250.0 280.0 1000 #150.0 2200.0
1. hthens Okserv. 0 92 87 79 63 50 17 6 0 0
2, Philadelphia 0 93 88 81 67 57 25 10 0 4]
3. Adrport of Helliniken O 92 85 76 58 45 12 3 3] 0
4. Agrinion o 93 92 a1 88 86 8 i) 52 33
5. hlexandroupolls 0 ) 88 84 78 73 54 42 15 3
6. Argostclion V] 96 95 93 g1 89 §1 75 56 35
7. Arta 0 94 93 Ru| a9 88 82 17 64 418
8, volos 3] 85 79 " 58 49 24 12 1 4]
9. Zakynthos 0 a5 a3 90 85 82 67 55 26 7
10. Hiraklion 0 87 a1 2 56 45 17 6 0 0
11. Undv. of Thessaloniki 0 a3 87 79 63 51 18 6 o 0
12, Sedes 0 97 85 76 59 47 15 5 0 ¢
13, Théxa 0 86 76 61 38 25 3 0 0 0
14. Hicrapetra 0 90 86 80 70 61 3 21 3 0
15 Yannina 4] o7 96 95 a3 32 5 80 62 41
1. Kavala o} 98 &84 80 73 67 48 36 12 3
17. Kalamata 0 97 96 94 &9 85 66 50 15 1
18. Kerkyra 0 g7 46 95 93 a2 a7 82 67 18
19, Kozani 0] 95 91 86 75 65 33 16 1 0
20. Xorinthos v} 91 87 83 74 68 46 32 8 1
2%, ¥ythira 0] 95 92 88 80 7 49 32 & 4]
22. Kymi 0 %6 93 a0 84 78 57 41 11 1
3. Larissa 0 92 87 79 63 51 18 6 0 4]
24." Limnos 0 53 89 83 70 60 28 5 0 0
25. Methond 0 6 as 93 9 85 72 60 29 9
26. Milos 0 B8 83 77 66 58 32 18 2 0
27. Mytilini O 89 86 83 78 75 &1 52 29 12
28. Naios 0 89 79 64 37 22 2 o] 0 0
29, Orestias o 82 5 74, &6 61 44 33 12 3
30. Patrai v} 97 a5 93 88 84 66 S0 17 3
31, Fhooes o] 91 89 &6 80 6 &1 49 23 7
32. Samos 0 §7 84 82 78 75 64 56 37 20
33. Serrai O a7 §2 75 63 54 28 15 2 I
34. Sitia 0 @0 85 78 65 56 27 13 1 4]
35. Skyros 4] 94 90 85 % 9] 36 19 2 0
36. Syros 0 99 Ll 94 81 65 15 2 s 0
37. Trikala 0 95 92 67 76 67 37 20 1 0
38, Tripolis 4] 97 a5 93 69 8 n 59 27 7
39, Florina 0 a5 92 84 £0 77 56 40 11 1
40, Chalkis [} a5 a1 85 74 &4 Ex 15 0 0
41. Chania 0 144 32 7¥ &% G5 Ak 32 19 A
42, Chios 0 91 &7 B2 73 GO 11 26 4 0
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TABLE IV

Probability (%) of oblatning ratnfall amount 2 than
selected amount during the month of December over Greece

Rainfall amounts in mm

s
Met. Stations (g/‘t’;fc'e%;s.o $15.0 »25.0 247.0 50,0 280.0 7100.0 2150.0 22000
1. Athens Ohserv. o 93 30 85 4 64 3 18 1 0
2. Phrladelphia 0 85 a2 87 76 67 36 18 1 0
3., Airport of Hellinikon 0 " 57 g2 72 64 38 23 3 0
4. Agrinicn 0 96 94 a3 N 89 g1 75 5% 33
5. Rlexandroupclis & 85 93 96 B4 79 52 44 14 0
6. Argosktolion 0 98 35 94 93 91 86 B2 68 52
7. hrta [T %6 95 93 9z 88 B85 73 S8
8. volos 0 93 87 79 &1 43 le 5 0 0
9. akynthos 0 95 95 94 oz 90 &6 82 63 53
10. Hiraklion 0 99 a8 95 87 79 A0 47 0 0
11. Univ. of Thessaloniki 0 93 88 82 69 56 28 13 0 0
12. Sedes 0 91 85 78 62 52 22 9 0 0
12. Thira 0 84 91 87 78 7 43 26 4 0
14. Hierapetra 0 a6 94 22 88 84 70 57 26 7
15. Yannina o 97 a7 95 94 93 87 82 64 43
16, Kavala 0 84 81 78 72 &8 54 44 22 2
17. Kalamata 0 93 a1 89 g7 84 77 N 52 34
18. Kerkyra o 97 a7 a5 95 92 89  BG 74 58
19, Kozani 0 89 gs 79 8 60 35 20 3 o
20, Kerinthos o 90 86 &1 73 66 44 30 7 1
21, Kythiva 0 84 a3 90 86 83 T 61 Mo 13
22, liymi 0 94 92 91 89 87 80 75 58 41
23, Larissa 0 93 8a 82 69 59 26 11 0 0
24, Limnos [ 88 8 79 74 57 45 3 5
25. Methoni 0 99 94 a7 95 93 83 74 43 1%
26. Milos o 92 39 s 78 72 51 %10 1
27. Mytalind 0 94 93 o 89 8 78 71 50 30
28. Nanos o o4 a0 86 76 67 39 22 2 0
29, Drestias o 95 a2 87 76 &7 3 17 1 0
30. Patvai 0 o4 a2 90 87 84 74 65 41 21
M. Rhoes I 97 26 a5 94 8BS B4 G745
82, Sanos o 83 asg o3 9] 90 83 78 &i 41
33, Serrat 0 8 83 83 74 T2 43 28 6 0
24, Silia 0 98 96 a1 81 1 213 0 0
35, Skyros 0 93 ap g 79 7483 39 42 1
36. Syros o 100 99 95 B2 65 14 2 ¢ 0
37. Trikala 0 S8 94 a1 85 80  s¢ 43 12 1
38, Tripelis o 94 93 91 a6 86 76 69 47 26
39, Tlorina 092 a1 5 8 7 S8 44 16 3
40, Chalkis 0 8 80 M2 ) S 2 0
41, Chama 0 9 94 82 87 83 68 55 23 6
42, Chios 0 o4 93 91 88 8 76 68 Ao 26
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TABLE V

Probabulity (%} of obtaining rainfall amount = than
selected amounts during the month of Jenuary over Greece.

Rainfall amounts in mm

Met. Stations (g/i’ifcﬁ);s.o Z15.0 »25.0 240.0 250.0 280.0 3100.0 Z150.0 >200.0
1. Athens Observ. o] 99 97 a2 79 66 21 5 0 0
2. Philadclplna a 99 97 93 83 73 33 12 al Q
3. Birport of llellimken 0 98 95 90 76 62 20 5 0 0
4. Agrinion 9 99 98 87 98 94 87 80 54 26
5. Alexandroupolis 0 97 94 31 84 7 50 32 25 0
6. Rrocstolion o 100 100 100 a9 99 96 91 64 27
7. Rrta 0 a8 97 97 95 54 88 83 353 43
8. Volos a 92 86 7 60 47 15 4 0 0
9. Zakynthos 0 100 100 100 ER] 99 97 a4 7 a7
10. Haraklion 0 99 98 a7 a4 S0 " 52 1 1
11. Univ. of Thessaloniki 0 a6 92 a3 63 53 2 2 0 Q
12. Sedes 0 94 a8 78 57 41 g 1 o] [
13, Thera 0 99 98 94 2 78 37 16 4] 0
14, Hierapctra 3 L 37 96 32 &9 76 64 29 7
15, Yannina 0 a9 38 a7 96 a5 69 83 62 37
16. Kavala 4 96 94 a0 a1 3 44 25 3 o]
17. Kalamata 8 100 99 93 a7 95 82 67 21 1
18, Koerkyvra o 100 100 99 99 98 95 91 72 44
19. Kozani 0 24 95 85 56 a3 1 0 0 0
2G. FKorinthos 0 96 93 90 78 68 34 ie 1} 0
21, Kythira 0 100 100 99 a8 96 84 69 24 3
22, Kymi 0 99 39 99 a8 a7 93 &3 72 48
23, larissa 0 92 85 74 53 37 7 1 0 0
4. Linnos 0 95 93 90 84 79 a0 13 15 2
25. Methoni o 100 100 100 100 k] 95 85 kil 2
26. Milos o 97 a5 a2 85 79 54 35 6 £0
27 pytidand ¢ 35 g4 92 B3, 87 77 68 44 21
28, Nayoz b#] ai 93 ag 80 72 44 26 3 [
23, Oreztaas o} 96 52 87 T4 63 25 12 o] o]
30, Patlrai o] a8 v 95 g1 83 73 60 24 5
31, Rhovies 0 %6 95 94 92 90 24 78 61 12
32. Samos a a7 26 95 a3 32 86 83 3 43
43, Serrat 0 985 95 91 91 72 36 17 0 0
34. Bitia 1] 100 100 99 98 95 77 55 8 &
35, Skyros 0 96 94 92 B4 82 64 50 18 3
6. Syros a 58 97 93 85 76 a1 19 14 0
37, Tiikala 0 95 92 59 32 75 53 27 y 1
28, Trpolis 0 93 97 S8 93 g0 73 68 37 T3
9. Flori. 0 99 97 94 85 ik 41 13 o} 0
40, Challos 0 37 34 &9 ks 64 26 g ¢} 4]
"L Crlanud Q 48 93 96 a4 32 gz 73 42 16
G Do 0 90 98 97 94 52 &0 69 35 10
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TABLE VI

Probability (9,) of obtaining rainfall amount 2 than
selected amounts during the month of February over Greece.

Rainfall amounts in mm

Met, Stations (g/i‘;;)cé(; 25.0 Z15.0 225.0 240.0 %50.0 280.02100.0.2150, 02200
1. Athens Chserv. 0 83 8O 70 50 37 . 9 2 4] a
2, Philadelphia 0 92 84 74 54 40 9 2 0 0
3. Myport of Hellinikon ¢ 87 80 10 52 40 12 4 0 (&
4. agrinion 0 43 9 89 85 82 69 50 34 15
5. Alexandroupolis 0 88 84 79 69 62 39 26 5 o
6. Argostolion o] 93 91 89 83 83 73 64 41 21
7. Arta 0 96 95 94 21 89 82 75 55 33
8. volos 0 28 92 7?7 43 21 s} 0 0 ]
9. Zakynthos 0 99 98 97 95 94 86 77 49 21
10, Hiraklion 0 86 82 7% 67 60 37 25 5 1
11. Univ. of Thessalomki o] 90 82 72 52 39 . 9. 2 0 o]
12, Sedes 0 88 77 64 40 26 3 0 0 0
13, Théra ] 95 92 86 76 66 35 17 1 b
14, Hievapetra 1] 89 B5 a1 73 &7 18 25 11 1
15, Yannina 0 95 93 92 89 86 77, 69 46 25
16, Kavala [ 85 79 73 61 54 k! 18 3 0
17, Kalamata 0 o3 97 95 92 £9 76 64 31 9
18. Kerkyra 0 95 94 52 89 87 78 70 46 26
19. Fozani 0 92 83 71 47 31 4 0 ¥ 0
20. Korinthos 0 85 77 67 50 37 11 3 0 0
21. Kythira 0 90 &5 82 B0 69 60 34 19 2
22, Kymd [ 94 93 g2 3 87 80 74 56 37
23, Larissa 0 02 83 7 47 3 4 0 0 0
24, Limnos 0 92 86 80 3 56 26 12 0 0
25, "Methoni, 0 93 50 86 79 73 53 39 12 2
26, Milos 4 88 81 72 56 45 16 3 1 0
27, 'Mytilini 0 83 91 83 83 79 63 51 23 7
23. Naxos [ 95 91 84 68 55 18 6 s} 0
28, Orestias 0 93 89 a3 71 61 32 16 1 3
30. Pakrai ] 94 92 ] a3 74 61 44 18 4
31. Fhodes ¢ 94 a2 89 8 81 67 56 20 10
32. Samds 0 93 91 89 &5 1 5% 60 36 16
33. Sarral 0 a1 87 81 69 61 33 18 2 0
34. Sitia 0 97 54 90 80 7 a7 18 1 0
35. Skyros 0 94 97 86 76 4 39 22 7 i
36. Syros 0 23 72 50 39 26 5 1 o 0
37. Trikala 0 64 83 54 78 70 53 40 14 3
38. Tripolig [ a5 93 91 a6 31 66 53 72 G
39. Florina 0 08 95 94 79 67 27 9 0 qQ
40, Chalkis 0 41 84 7 50 35 i 1 0 i
4%, Chania 0 a0 85 82 G 72 57 47 23 5
42, Chavia [} 95 o3 a0 85 Bt 66 54 25 7
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TABLE VII

Probability (%) of oblaining rainfall amount z than
selected amounts during the month of March over Greece.

Rainfall amcunts in mm

Met. Stations (g/‘é’iféo) 25.0 215.0 375.0 340.0 350.0 »80.0 3100.0 150.0 3200.0
1. Athens Cbs. o 92 85 74 52 37 6 1 0 0
2. Philadelphis Q 95 89 78 54 37 5 1 o 0
3. Birport of hellinikon 0 93 85 73 50 35 5 1 0 0
4. hgrinion 0o 9 88 84 7% 72 56 44 18 5
5. Alexandroupolis 0 g2 B8 81 67 57 25 11 0 o]
6. Argostolion 0 9% 94 92 87 83 66 52 20 4
7. Arta 0 94 52 30 86 g2 9 59 32 12
g, volos 0 100 99 97 79 55 2 0 a 0
8. Zalkymthos o] 56 94 942 86 21 63 48 146 2
10, Hiraklion 0 93 69 82 68 56 23 9 0 0
11. Undiwv. of Thessaloniki a 96 a1 &2 58 41 [ 1 0 0

12. Sedes 0 97 91 B0 54 35 3 Q 0 g
3. Thera 0 97 94 4o 74 [ 26 10 0 0
14. Hierapetra 0 99 a5 8% Al 54 11 2 0 0
15. Yannmina 0 9 a1 89 g3 7% 63 50 22 g
6. Kavala 4 90 g5 79 67 57 24 15 1 0
17. Kalamaia 0 ag 98 496 71 85 55 31 2 6]
18. Kerkyra 4 96 94 G2 37 3 85 55 23 ¢}
19. Hozani 9] 38 g2 74 0 S0 22 9 0 0
26. Korinthos 0 97 91 32 60 42 I 1 0 0
21. Kythira o 98 95 97 78 66 25 2 G ¢
22, Kvmi 0 95 93 a2 88 85 72 63 36 15
23, Larissa T 93 83 58 39 4 0 0 o
24, Limnos 0 a0 85 78 66 56 28 15 1 [H
25. Methono 0 a9 28 46 29 &1 44 20 o] 0
25. Milos 0 ag 96 G0 Al 53 3 1 0 0
27. Mylilini G a5 92 &8 79 12 44 27 3 0
28. Naxos o 95 a2 82 68 50 14 3 o 0
29, Orestias 0 93 89 g3 il [ 31 15 M 0
30. Patrail 0 ag a3 g8 78 70 39 21 2 Q
31, Rhodes 0 93 89 85 78 73 53 k1= 12 1
32. Samog Q 54 az Blel 0% 2 64 52 22 G
33. Barral 0 98 94 88 73 58 17 4 0 o]
34, silia ] 49 &6 o1 73 59 1% 3 0 4]
35, Shyros 0 99 96 az 79 &7 24 7 4] Q
36. Eyros 0 o1 84 i an 48 17 G H Q
37. Trikala o] 95 92 80 - 85 a0 63 50 20 K
38, Tripolis G 98 97 94 HE] 82 b4 3 4 0
39. Florina 0 49 g7 94 85 W 38 15 4] o}
40, Chalkis g 95 89 79 56 39 6 1 0 ¢
41. Chania Q 98 a7 95 89 83 a6 35 ) ¢
42. Chios 0 100 99 95 54 83 51 24 0 1]
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TABLE VIii

Probability (%) of obtaining rainfall amount 2 than
selected amounis during the month of April over Greece.

Rainfall amcunt in mm

Met. Stations ’-*‘(Sf‘t’ifcﬁ?f'-“ 715.0 325.0 240.0 250.0 280.0 »100.0 »150.0 2200.0
1. Athens Chserv. 0 82 66 46 19 2 0 o} ‘0 0
2. Philadslphia [s} 84 70 49 20 9 0 ¢ 0 0
3. mirwort of Hellimkon 0 85 58 26 3 0 53 0 0 0
4. Agrinion 0 85 Ely a3 66 52 16 5 0 ol
5. Mlexandroupolis ol 91 82 69 44 238 3 0 ¢ 0
G. Argostolion ] 90 85 78 64 54 24 16 0 o]
7. Arta 0 92 89 86 80 75 56 43 15 3
8. Violos 0 83 1) 48 23 11 o 0 0 0
9. Zalynthos 0 92 86 76 57 43 1 3 0 ol
10. Hiraklicn 4 9 66 53 32 20 3 0 0 o]
11. Uniwv. of Thessalomiki o] a0 81 £8 44 29 4 0 ¢ 0
12. Sedes 0 92 8t 63 32 16 o] Q 0 0
13. Théra [ 79 G5 43 24 13 1 4] 0 ¢
14. Hierapetra 0 87 75 59 33 19 1 o] 0 o
15, Yannina ol 97. 95 92 85 79 54 35 6 0
16. Kavala 0 90 81 £8 14 28 ] 0 0 0
17. Kalamata 0 39 81 i 51 38 10 p4 0 0
18. Kerkyra 0 92 88 83 73 a4 37 21 2 0
19. Kozani [u] 83 86 74 51 kL] 5 ol 0 5]
20. Korinthos ¢l a1 69 55 33 21 2 0 ¢ 0
21, Kythira 4 82 32 62 39 12 4 0 0 G
22, Kymi 0 86 80 72 58 47 20 8 0 0
23. Larissa 0 3 62 52 26 14 o o 0 0
24, Limnos 0 85 yiel 50 21 S 0 0 0 0
. Fethoni a 86 76 62 40 26 q 0 [ a
' 4 30 63 44 19 9 9 o] 4] o
27, Myrilinn 0 g3 76 67 52 42 16 7 ¢l V]
25, Naxos 0 73 53 33 11 4 0 0 4] o
?2. Qresties 0 38 94 84 58 37 3 0 Q 0
30. Patral ¢] 5 8o 50 [0} 44 3 1 "] o
3. Dhodis 1 4 57 47 20 8 0 0 0 0
o] 83 75 G7 53 43 18 a8 0 o]
0 93 85 72 46 30 3 g 0 0
Al 58 1. 48 16 ) 0 0 8] 0
0 76 a1 44 22 11 0 Q 0 0
11 58 68 42 21 1 1 o] o o]
¢ 84 77 a8 57 41 15 6 o} 4]
0 92 87 80 66 56 24 10 o 0
29, Tiorina G a6 92 84 a7 53 15 4 o] Q
40, Chalkis o] 68 74 55 26 12 4] 0 0 0
41, Chaouio 4 a2 32 61 44 3n 7 2 o] o]
“4M. Unog 0 88 77 63 39 24 2 0 o] 0
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Iig, 1. Probabelity (%) of obtaining rainfcll amount 2 25.0 mm in Nocember over
Greece,
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Fig. 2. Probability (%) of obtaining rainfall amount z 50.0 mm tn Nopvember over
Greece
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Iig, 8. Probability (9) of obtaining rainfall amount = 25.0 mm in December over
Greece
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Fig. 4. Probability (%) of obinining rairnfall amount 2 50.0 mm in December over
Greeee
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Fig. 5. Probability (%) of ebtaining rainfall amount z 25.0 mm in January over
Greece
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Fig. 6. Probability (%) of obtaining reinfell amount = 50.0 mm in January over
Greece
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Frg. 7. Probability (%) of obiaining rainfall amount = 25.0 mm in February ovar
Greece
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Fig. 8. Probability (9%) of obtaining rainfoll amount 2 50.0 mm in February over
Greece
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Fig. 9. Probubility (%) of obiaining reinfall amount 2 25.0 mm in March over Greece.
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Fig 10, Probability (%) of obtaining rainfall ameunt = 50.0 mm in March over Greece.
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Fig. 11. Probability (%) of obiaining rainfall ainount 2 25.0 mm in April over Greece.
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Fig. 12, Probability (%) of obtaining rainfall amount = 50.0 mm in April over Greece
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