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Abstract: We examine sunshine duration of the 1968-1974 period in Crete, the
southernmost island in the Aegean Sea, believing that thisis the most suitable area
for heliotechnical applications.

This island, of oblong form, stands belween coordinates of:

=34 50" to 35° 35 N and
A=23" 30" to 26" 15" E

Tts arex equals 8.337 km square.

Our date periain to every studion where Campbell-Stokes sunshine-recorders
are operating.

For every station we give annual, monthly and hourly values of sunshine du-
ration, and days are divided in groups according to thetr uumber of hours of bright
sunshiuve,; sunless days receive special aftention. Also diurnal vaeriation as well as
sequences of consecutive swunless days during the cold (October - March) and the
warm (April-September) semesier are examined.

Fiually, conclusions are drawn from a set of comparative Tables and Graphs,
where the increase of sunshine duration as we advance from the west eastwards
(with its mazimum at the southeasierw end of the island)is characteristically illu-
strated, differences between stations ars also accounted for,

INTRODUCTION

During this last quarter of our technological century, energy is
the password for world economy. This password denotes a huge pro-
blem, uniting certain people under common interests while it separates
others into an unbridgeable breach.

The principal energy sources that we mainly exploit and carelessly
waste, are nothing more than solar energy stocked in previeus geolo-
gical eras, l.e. coal and petroleum. But other kinds of energy too, ie.
aeolian, water - falls etc. are generated by the sun, who by its heat
produces winds and the hydrological cycle.

~

WnoeiakA BiBAI0BAKN Ogd@pacTog - TuAua MewAoyiag. A.MM.O.



358

However, the mineral fuel, giving 90% of the energy that we need,
are not inexhaustible; that is why the aims of technology turnnow in
finding other sources of energy.

We believe that chumanity is standing on Lhe threshold of a new
era which could be named the solar era» (Werner von Braun) when Lhe
Sun, the primordial source, with the amounts of radiant energy, will
diminish the acuteness of the problem, or according to the optimists,
will even solve it for ever.

Yet, for the exploitation of solar energy, our efforts should aim
at the following two objectives: The first is a detailed study of sunshine
duration, thal is the duration of brighl sunshine in a certain place;
the second being the advancement of utilization techniques, in order to
provide more energy at a lower cost, and thig is the business of {echni-
cal engineers.

At the Aristotellan University of Thessaloniki, every member on
the staff of the Institute of Meteorology and Climalology takes part
in the «Sunshine Duration in Greecen project which is one of its main
projects since 1969; the present publication is the 10th in a series of
publications within the above project.

It is our belief that the island of Crete, standing at the {irst line
of tourist development in our country, should become before long the
site for large-scale applications of heliotechnique, in order to solve,
at the least cost, problems concerning agricuitural enterprise, opera-
tion of large touristic concerns, and production of drinking water by
cdesalinization.

This last is a problem that is hecoming more and more accute as
the touristic index rises in the Greek islands, which are poor in rainfalls
and subterraneous waters.

In the present work sunshine duration data by Campbell-Stokes
gunshine recorders from six meteorological stations in the island of
Crele, are studied in detail and compared with each other.

Observations from the stations of Suda, Iralklion, Sitia, [erapetra
cover the period hetween 1968-1974, those from the station of Khania
the period 1%68-1973, and those from the station of Timbakion the
period 1971-1973.

All the above stations belong in the nefwork of the Hellenic Na-
tional Meteorological Service (E. M.Y.) and are the only stations whose
sunshine-duration data have been processed for the E.M.Y. files.
These same files have been used in the present study.
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1. SUNSHINE DURATION AT THE METECROLOGICAL STATION
OF KHANIA

The meteorolegical station of Khania 1s housed in a city building,
near the Aqueducl; its elevation iz Hp=63 m, and the sunshine re-
corder is placed on top of its roof.

Fal
1RAKLION
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< MAP. I

Ag it appears in the adjoined Map, the mountain mass of Western
Crele rises as an obstacle at the East. In the station’s horizontiogram,
we observe that the ground relief obstructs sunrise by almost 5° while
the West is almost wholly unobstructed (Livadas-Semertzidis®).

Table | containg monthly mean and daily mean values of sunshine
duration for the period 1968-1973; 1974 has not been included, hecause
there have been many gaps in the observation of sunshine duration.

TABLE I
Monthly mean and daily mean values of sunshine duralion at the met. slafion of

Khania for the period 7968 - 1973

Months monthly mean daily mean
values values
J 108.1 3.5
¥ 128.2 5.5
M 130.4 5.8
A 223.2 R
M 321.2 10.3
J 350.1 11.7
J 380.5 12.2
A 357.1 1.4
) 270.8 9.0
0O 177.9 3.7
N 173.5 5.8
D 112.6 3.6
Tear 2783.6 7.6
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TIG. 1

We observe that: the mean maximum appears in July while the
minimum mean is recorded in January with only a slighl difference
from December, which is the month when the minimum mean is usually
recorded at Greek stations with long observational series {Livadast®
Livadas-Maldhoyannis-Flocass, Livadas G.C. and Flocas, 4.4,7 Ma-
riolopouicst®, Karapiperis-Kalsoulis-Papachristopoulos®. Graph T shows,
besides meau values, absolute maxima and absolute minima [or every
month.

Daily wean sunshine duration.

Besides monthly mean values, the study of daily mean ones 1is
of particular interest, especially for the winter season, when days with
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bright sunshine alternate with overcast ones; on the other hand,a «mo-
notonous» weather prevails in summer, when one bright day is suc-
ceeded by another equally bright.

4007
Mean annual
2783.6
300
200~
1007
\—I L T 1 T T T T T T T
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In Table I we have grouped 2192 observational days according
to their daily sunshine duration, while in Table TiI these groups are
given in percentages,

TABLE IV
Percentage of days with various sunshine durations during the cold semester.

Met. station Khania.

J I M O N D
> 5.50 33.3% 40.0%  55.9% 58.6% 60.0% 31.79
< 1.50 39.8% 24,79 15.1% 20.99% 16.19 36.0%
< 0.49 24.2% 19.4% 11.8%, 5.1 10.0% 23.6%
=0 18.89 12.6% 9.7, 10.2%, 6.6% 14.0%

if we consider as satisfactory the sunshine duration of 5.50 hours,
especially for the cold season, for characterizing a day as «bright»
and those with </1.50 hours as wvery bad», we have Tahle TV for
the cold season.
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December has the smallest percentage of days with sunshine ~>5.50
hours, and November the highest. The largest percentage of «very
bad» days belongs in January and the lowest in March.

A similar table for the warm season, gives percentages of days
with sunshine duration “>5.50 hours as follows: August 100%, July 999%
to 67.8% for April.

TABLE V

Percentage of days with various sunshine duration during the warm semester,

Met. station Khania.

A M J J A 8
> 5.50 67.8% 90.8% 95.6%, 99.0% 1007 87.29
< 1.50 13.9%, 1.6% — - - 3 9%
< 0.49 8.3% 1.0, 0.6% — — 2.9%
=0 .49, - 0.6% — — 1.9%

«Very bad» days are extremely rare [or May and June while
they practically do not exigt in July and August.

TABLE VI

Mean per month occurence of sunless doys at Khanin.

J 5.8
F 3.3
M 3.0
A 1.3
M 0
J 0.2
] 0
A 0
3 0.5
Q 3.
N 2.0
4.3
Year 23.8

It we examine the distribution sunless days throughout the year,
as per the above Table VI, we observe that:
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— They almost do not exist during the warm seascn.

— January, with December coming next, have the highest number.

— October exceeds November; this fact however may posibly be
due to the small number of observational years, since this is not to
be found in stations with long observatiocnal series.

— April has 1.33 days, March 3.00, while May 0, thus bespeak-
ing the view thal this iz a transitioual month between the cold and
the warm season.

Consecutive Sunless Davys.

We believe that sunless days should be examined as to whether
they occur singly or in sequences, on one hand for reasons of touristic
promotion of a place and on the other for technological applications
of solar energy (Livadas-Pennas®).

In Table VII we have included groups of consequtive sunless days,
with sunshine duration=0, and in Table VIII groups of consequtive
wpractically sunless» days, with sunshine duration <{0.49 hours.

From Table VII we observe that:

a} Sunless days in a percentage of 58.79, (84:143) cceur in se-
quences.

b} Sequences of sunless days oceur only during the cold season.

¢) Sunless days, in a percentage of 36% (9 cases out of 25) occur-
ed in sequences of two, while sequences of three have the same inci-
dence percentage.

d} The longest sequences of consecutive sunless days have been
observed in the months of February, March and October.

From Table VIII we observe that:

a) Days characterized as «practically sunless» occur in sequences in a
percentage of 55,19,.

b) They are not cbserved during the warm season.

o} A percentage of 40.5% (15 cases out of 37) are in sequences of twa.
d) The longesl sequence of practically sunless days was observed in the
month of January.

Diurnal Variation of Swunshine Duwration - Hourly Valwes of Bright
Sunshine.

Daylight period changes periodically and so does theoretic sunshine
duration from day to day, month to month, thronghout the year.
In Table IX we give mean values of bright sunshine for every hour
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Month
3
F
M

Year

5-6 6-7
— 0.01
— 0.14
0.04 0.39
0.35 0.76
0.57 0.86
0.51 0.94
0.18 0.86
— 0.42
— 0.06
0.137  0.370

TABLE IX

Mean hourly wvalues of sunshine dwration per hour and per month.
Met. Station: Khania

7-8

0.12
0.26
0.45
0.60
0.82
0.91
.95
0.95
0.79
0.46
0.21
0.10

0.552

8-9

0.37
0.45
0.57
0.65
0.86
0.92
0.96
0.97
0.83
0.38
0.49
0.35

0.668

9-10
0.43
0.51
0.60
0.68
0.85
0.93
0.98
0.97
0.85
0.60
0.58
0.47

0.705

10-11
0.45
0.55
0.63
0.70
0.88
0.94
0.98
0.95
0.87
0.61
0.59
0.48
0.720

11-12
0.48
0.55
0.63
0.72
(.88
0.91
0.98
0.97
0.88
0.64
0.60
0.51
0.730

12-13
0.41
0.54
0.62
0.70
0.88
0.92
0.98
0.97
0.86
0.64
0.60
0.43
0.713

13-14
0.44
0.54
0.60
0.68
0.87
0.94
0.99
0.97
0.86
0.63
0.61
0.47
0.716

14-15
0.38
0.48
0.58
0.68
0.86
0.94
0.98
0.96
0.85
0.62
0.59
0.43
0.696

15-16
0.32
0.42
0.54
0.65
0.80
0.90
0.96
0.97
0.82
0.52
0.53
0.34
0.649

16-17
0.39
0.22
0.39
0.61
0.78
0.91
0.96
0.97
0.74%
0.35
0.25
0.05
0.526

17-18

0.07
0,32
0.64&
0.78
0.87
0.73
0.24
0.02

0.03

0.308

18-19 Observed

— 3.49
— 4.53
— 5.82
0.01 7.44
0.2 10.36
0.25 11.67
0.23 12.28
0.04 11.46
9.03

— 5.74%
— 510
— 3.63
0.054 7.540
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and each month of the year as this was recorded on sunshine-recorder
charts.

We observe a minimum during the two winter-months of December
and January ; while the autumnal months of September, October and No-
vember, who come before and the vernal month of March likewise have
actual sunshine duration of 12 hours (06:00-18:00). From April till Au-
gust, sunshine duration becomes 14 hours.

Sunshine duration has quite high hourly mean values around mid-
day, we can not however gpeak about diurnal variation in the intensity
of sunshine, since the hourly mean value rises sharply a little after sun-
rise, and remains stable or with slight variations till sunset (Graph II).

1,00 1 e e e S
0,90 el JULY _*CK\\i
0,80 .
6,70
Mean onnuol
0,60 |
0,50
0,40 - DECEMBER
0,30
0,20+
0,10
0,00 -
T i I T T I T T I T T T T T 1
TEEEEEEEEE R
R T T R R S S
GRAPH 1II

Thus between 09:00 and 15:00 hours, throughout the year, hourly
variations are <0.20 h, the hourly mean seems to stay invariable and
we have the so-called «sunshine duration plateaun.

2. SUNSHINE DURATION AT THE MET. STATION OF SUDA

The station stands almost in the middle of the small peninsula. The
surrounding area is smooth, and as shown in the station’s horizontio-
gram, no obstacle obstructs direct solar radiation.
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370

FIG. 2

Mountainous Western Crete stands to the South and the low hills
of the peninsula to the North.

The mean maximum 1s observed in July and the mean minimum
in January. The station stands at a distance of some kilometers {from
that of Khania, and the Jocal ground relef being smooth the difference
between iheir annual values is null

Graph lII shows besides mean values, Lhe absolute maxima and
minima of each month. For the seven-year period examined, the ab-
solute maximum was recorded in August 1969, with 372.8 hours and
the absolute minimum in December 1972, with 57.8 hours.
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TABLE X
Monthly mean and daily mean sunshine duration values atf the mel. station of
Suda for the period 7968 - 71974,

Monthly mean Daily mean
values values
J 108.0 3.5
I ) 135.6 )
M 175.8 5.7
A 224,2 7.5
M 318.9 10.3
J 332.4 11.1
J 361.0 11.6
A 355.7 11.5
B3] 278.2 9.3
0 193.0 6.2
N 173.3 5.8
D 126.7 41
' Year 2784.8 7.6
400
Mean annual
2784.8
300 —
}
200
]
100

T T T T T T T
J 4 A S O N D
GRAPH III

L
-
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< |

Daily mean sunshine duvation.

We have grouped the 2557 observational days of the Suda sta-
tion, according to the number ol hours of their daily sunshine dura-
tion as in Table XI. In Table XIT we give the number of days in per-

{ centages.

WYneiakA BiBAI0ORKkN OedppacTog - TuAua MewAoyiag. A.MM.0.



0000°T
3990°0
183500
668070
668070
945800
G8%0°0
%9070
£960°0
909070
£490°0
088070
68%8°0
g0TL'0
9L5T°0
089070
800070

£L45T

T
6%
&0l
ZoT
16
ey
el
¥l
GET
GLT
A
LIT
’8%
coY
LT

[e10L

Lle

9%
]
61
41
91
8
8%
0c
2
v
a1

a

01%

[

125

T
9T
1%
Lv
42

g

68

L1z

61

124

61
i)
6T
1%
g1
8%
S
Ot

T

S

o0

S

R R

78
e
L
%

94
8%
4

IX JA74v.E

oy

S = e S LT I SR
- -

@
(= I

65

FLOL - 8061 (POl wpng fuonvig 19y
‘#amgDa HOWDIRD sumysune Apop fo noynqugsyy

01%

8T

L1e

8%

g
87
Y1
121
g1
%1
1z
LT
4
8T

861

s

a1
V2
ar
£T
G
[
91
Lv

(a4

L1e

6%
Ll
0¢
23

ST
9T
Gt
s
0%
cl

0
6%'0 ~ 100
6%t - 080
6% -0S°1
6%’ -08°%
6%'% ~08'¢
6% -08'%
6%9 -08°¢
6%'¢ - 069
6%'8 -08°¢
6%6 -06'8
6% 01 - 056
8% T - 05701
6% T - 05711
6% €T - 0421
6% %1 - 05°€EL

SINGY 01

uorjeIny

WnoiaknA BiBAI0BAKN OedppaocTog - TuAua MewAoyiag. A.lM.O.



0007
6°FT
09
88
KA
7L
20T
68l
Th
901
8L
L

0007
L£'g
6'E
%8
g'g
74
9L
00T
[ ]
S'ov
981
98T
g%

0°00T
8'8
't
0g
A
Lg
09
g9
8'8
L6
%9
&gl
L0e
9%

0007 6766
¥e -
&0 -
S0 -
61 —
7'E -
g% -
6'% s
&y 8T
L% 60
601 &%
98T g's
9'8¢ VLr
3L 809
€0 T°0T
= v
HRNIDT

0°001 0001 0001 0001 666 0001 00071

- G0 S0 %9 6L T'TE 0’81
- - - 8'¢ 71 qT 8L
- 60 60 3'% £% 9L 8¢l
— G0 7 9 £'8 0L L6
— 61 a1 &'t 79 9L L'g
— ¥'e gt 8% Ve 9T 69
S0 - €7 [ 09 3L A
60 6°0 [ 9 £'8 124 679
S0 6T 9% 2% %9 1’8 0T
8T g% Lt 8% L6 38 6
8% TRV g9 9'8 8L LT 09

LGl g% <9 00T ot 9% S0
|2t 008 68T 8% 61 S0 -
Go% L'9% LT 98T - - -
50T 6'CE £'8E 6T = - —
_ &0 _ — — — _

I r M v W o r

VLG - 8961 [ pornd Dprg noyvlg 2l
UOYDIND FUYEUNS sROMVA fo sBvpusosed saussmanp)

HX HTdVL

0

6%0 - 100
6% 1 - 0970
6%°C -0G'1
6%'E -04C
6%% -05'¢
6%'S - 05y
6%9 -0%°¢
652 -08°9
6%'8 -048°%
6%6 -09'8
6%°01 - 0876
6% 1L - 09700
6%'CL - 06711
6% €1 - 04721
6V HT - 0581

SINOI urt

ucIyernq

WYneiakni BiBAI0BRKkn ©gdppacTog - TuAua MewAoyiag. A.lN.0.



374

TABLE XHI

Percentage of days with varions sunshine durations in the cold semester.

J F M 0 N D
>5.50 32.79 44,99 55.39% 63.19 60.0, 35.0%
L1550 99.6% 21.29 18.99, 17.1% 15.8% 26.7%
£0.49 25.8% 13.69 16.6% 12.0% 8.57, 6.0%
=0 18.0% 11.19 15.29 8.8, 5.9% 12.0%

January has the smallest percenlage (32.79%) of days with sunshine
duration >5.50 hours, with December coming next (35.0%}; October
has the highest percentage of such days (63.1%).

«Very bad» days, have percentages varying from 39.6% in January
to 13.8% in November.

TABLE XIV

Percentage of days with various sunshine durations in the warm semester,

A M J ) A S
>5.50 69.0% 89.99% 93.8% 1007, 1009, 88.19,
<1.50 12.89 1.4% 1.49, — — 2.8%,
<049 10.0% 0.5% 0.5% — — 2.4,
=0 6.2 0.5% 0.5% - — 2.4,

TABLE XV

Mean per month disiribution of suwuless days

J 5.6
I 31
M 4.7
A 1.9
M 0.1
0.1
J 0
A 0
S 0.7
] 2.7
N 1.7
D 3.7
Year 24.5
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July and Augusl have percentages ol 1009, with days whose sun-
shine duration was >5.50 hours; April has the smallest such percentage.

Very bad days are encountered only in April (12.8%). Table XV
gives the distribution of overcast or sunless days at the met. station
of Suda for each month of the year.

The highest number of sunless days is observed in January.

During the warm season, such days are almost non-existent.

We believe thal the small number of November is due to the
same reasons we mentioned for the met. station of Khania.

Consecubive Suniess Davys

Groups of consequtive sunless days with sunshine duration=0, and
apractically sunless» days with sunshine duration <0.49 are given in Ta-
bles XVI and XVIl respectively.

Sunless days occur in sequences in a percentage of 50.8% (87 days
out, of 171).

Sunless days occur in runs of concecutive days only during the
cold season.

A percentage ol 63.6% (21 cases out of 33) of these sunless days
occur in sequences of two.

The longest sequence of consecutive sunless days has been ob-
served in the months of March and October.

In Table XVII we observe that:

— Days characterized as «practically sunlessn occur in sequences
in a precenlage of 59.29%,.

— They are nol observed during the warm season.

— A percentage of 59.6% (28 cases out of 147) are in sequences
of two.

— The longest sequence of «practically sunless» days was observed
in the month of March.

Diurnal Variation of Swunshine Dwration - Hourly Values of Bright
Sunshine.

Table XVIII gives mean sunshine duration wvalues for every hour
and each month of the year, and annual mean values for each hour.

The minimum is observed during the warm months of December
and January, while autumnal months together with the vernal months
of February and March have 12 hours of sunshine duration.
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Month

2O W ==

Year

5-6

0.05
0.15
0.25
0,09
0.06

0,051

7-8

0.10
0.26
IR
0.59
0.83
0.91
0.96
0.95
0.80
0.47
0.24
0.08

0.553

TABLE XVIII

Mean hourly values of sunshine duration per hour and per month.
Met, Station: Suda, period; 7968 - 71974,

8-9

0.34
0.50
0.51
(.66
0.85
0.9
0.98
0.96
0.85
0.62
0.56
0.32

0.672

9-10
0.45
0.55
0.58
(.69
0.86
0.92
(.98
0.97
0.86
0.62
0.64
0.44

0,714

10-11
0.43
0.57
0.60
0.71
0.88
0.94
(.98
0.97
0.87
0.64
0—65
0.46

0.726

11-12
0.43
0.59
0.59
0.72
0.87
0.92
0.97
0.97
0,90
0.66
0.57
0.49

0.734

12-13
044
0.58
0.59
0.72
0.88
0.93
0.98
0.97
0.83
0.71
0.72
0.45

0.738

13-14
0.53
054
0.61
0.70
0.89
0.93
0.98
0.96
0.87
0.66
0.70
0.45

0.727

14-15
0.40
0.50
0.58
0.68
(.88
0.92
0.97
0.96
0.87
0.65
0.68
0.43

0.710

15-16
0.32

0.44
0.52
0.64
0.83
0.87
0.96
0.97
0.85
0.61
0.58
0.37

0.663

16-17
0.10
0.24
0.41
0.57
0.77
0.84
0.89
0.97
0.76
0.48
0.32
0.08

0.536

17-18
0.01
0.11
0.37
0.68
0.73
(.86
0.84
0.36
0.05
0.01

0.335

18-19

0.08
0.21
0.22
0.25
0.15

0.075

Observed
3.48
4.79
5.67
7.54

10.29

11.08

11.65

11.48
9,27
6.23
5.78
3.58

7.569
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From April till August, inclusive, sunshine duration becomes 14
hours daily.
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GRAPH IV

Graph IV illustrates the hourly mean bright sunshine for a
summer month, for a winter month and the annnal mean of hourly
values.

3. SUNSHINE DURATION AT THE MET. STATION OF TRAKLION.

This is the most important meteorological station in Crete and
one of the most important in the network of the Hellenic National
Meteorological Service.

It is placed at Iraklion’s airport; the horizon is almost completely
free from any obstacles, and thus the intesity of sunshine duration is
freely recorded on the charts of the Campbeil - Stokes sunshine
recorder.

As can be seen on the horizontiogram of this stations, existing
obslacles are less than 3° on the Hast and 2° on the West.
In Table XIX are included monthly and daily mean values,
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FIG. 3

TABLE XIX

Monthly medn and doily mean values of sunshine duration af the met. station of
Fraklion for the period 7968 - 7974.

Monthly mean values Daily mean values
J 104.4 3.4
F 128.0 4.5
M 172.6 5.6
A 2201 7.3
M 3161 10.2
J 349.3 11.6
J as1a 12.3
A 351.6 11.3
3 280.9 9.4
G 193.2 5.2
N 170.6 5.7
D 125.5 4.0
Year 2793 .4 7.6
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The mean maximum is observed in July and the mean minimum
in January.

During the 1968 - 1974 period examined herein the absolute ma-
ximum sunshine duration was recorded in July 1968, with 40:2.7 hours.

Graph V shows mean and extreme values for each month.

400 —
Mean aennual
2793 .4
300
200 ~
100 —

GRAPH WV

Daily mean Sunshine Duration

In Table XX we have grouped Lhe 2557 days of the seven vears
examined for Iraklion’s station, according to the number of hours of
their daily sunshine duration.

We observe lhal during the two summer months of July and Au-
gust, this station has the highest number of days with sunshine du-
ration >12.50 than any other station in Northern Crete (June 121 days
and July 128 days).

In Table XXI these numbers of days have been converled io per-
centages.

For the cold season we have grouped days with sunshine duration™>
9.00, days with sunshine duration <{1.50, «very bad» days, and days
with sunshine duration <{0.49 «practically sunless».
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TABLE XXII

Percentage of days with various sunshine durations in the cold semester.

J F M 0 N D
> 5.50 29.0% 42.4%, 5359, 51.39 60.5%, 34.17,
< 1.50 36.99, 24,79/ 22.6%, 14.53%, 12.49) 24.99,
< 0.49 24,99 16.79, 14.3% 9,29/ 19.0%, 18.9%,
=0 17.59, 10.12 8.89 7.89, 249 9.79,

January has the smallest percentage (29%) of days with sunshine
duration >5.50 hours (63 days) with December coming next.

The highest number of such days belongs in March 62,6 with
Octlober coming next with only a slight difference.

For the warm season, according to the same rules, we have grou-
ped days as per Table XXII1.

TABLE XXIIT

Percentage of days wilh various sunshine durations in the warm semester.

A M J J A 8
> 5.50 68.6% 53.59% 9% 89 93.6% 99.1% 91.9%
< 1.50 11.4% 22.6% 1.4%, 0.5 0.9% 2.4,
< 0.49 819 14.3 0.5% 0.5% .99 1.9,
=0 4.39 8.5% 0.5, 0.5% 0.9%, 1.0%

July and August have 100% of days with sunshine duration>5.50
hours.

April has the smallesl percentage (54.3%,) of such davs; the same
month shows a percentage of 11.49; ol «very bad» days, ol which 4%
are sunless days.

Table XXIV gives the distribution of sunless (sunshine duration
=0} for every month of the year.

We observe that during the warm season, except for a smail num-
ber in April, such days practically do not exist. This last month, stand-
ing between March with 2.71 days, and May with 0, bespeaks its cha-
racterization as wintermeditey between the cold and the warm season.
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TABLE XXIV

Mean per month distribution of suuless days.

J 5.4
D 2.9
M 2.7
A 1.3
M —
J 0.1
4 0.1
A 0.3
3 0.3
0 2.4
N 0.7
D 3.0
Year 19.3

January has the highest number, with a considerable difference
from December who is next in order.

November, the last aulumnal month, has a smaller number than
every vernal month. We however, attribute this Lo the small nember
of observational years examined¢ herein.

Consecutive sunless Days,

In Table XXV we have grouped sunless days that occured in se-
quences,

From this table XXV we observe that:

a) Sunless days occur in sequences in a percentage of 47.49%, (64
days out of 135).

b) Runs of consecutive sunless days occur only during the cold
SEASOT.

c) Sunless days in a percentageol 48 %, (14 cases out of 29) occur-
ed In sequences of two.

d) The longest sequence of consecutive sunless days was obser-
ved in October.

In Table XXVI we have grouped runs of «practically sunless» days
with sunshine duration <0.49.
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TABLE XXV

Dhstribution of runs of consecutive gpractically sunless doys. Met. station. fraklion.

2 3 4 5 6 Total Total of

runs days
J 2 2 2 — — 18 38 47.4
T & — — — — 8 20 40.0
M 2 1 — - — 7 19 36.8
A 1 1 — — — 5 9 55.6
M — — — — — — — —
3 — — — — — — 1 —
3 —— — — — — — 1 —
A — -— — — — — 1 —
<) —_ — — . —_ _ — .
0 2 1 — — 1 13 17 76.5
N — —- — — — — 5 —
D 3 1 1 — — 13 Pl 61.9
Tolal of cases 14 6 3 6 135
Total of days 28 18 12 6 64

TABLE XXVI

Distribution of runs of consecutive «practically sunlessy days. Met. Station: fraklion.

2 3 & 5 6 Total of Total of
runs days
J 5 1 2 1 i 32 54 59.3
F 3 1 2 — — 17 23 31.5
M 4 2 1 — — 18 31 58.1
A 1 1 — — — 5 17 294
M . — — . _ - — _
J — — — — — — 1 —
J — — — — — — 1 -
A — — - — - - 2 —
8 1 — — - — 2 3 50.0
0 1 1 L — 1 15 & 50.0
N 1 — — — — 2 9 22.2
D 5 3 — _— 1 25 41 60.9
Tolal of cases 21 9 6 1 3 213
Total of days 42 27 24 5 18 116
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TABLE XXV

Distribution of runs of consecutive wpractically sunless days. Mei. station. Iraklion.

2 3 & 5 6 Teotal Total of

runs days
J 2 2 2 — — 18 38 47.4
I & — — -— — 8 20 &£0.0
M 2 1 — — — 7 19 36.8
A 1 1 — — — 5 9 55.6
M - _ _ _ — _ _ —
J — — — — — — 1 —
J — — —_ — — — 1 —
A — — - — — — 1 —
8 — — - . — - — —
0] 2 1T — — 1 13 17 76.5
N — — - — — — 4 —
D 3 1 1 — — 13 21 61.9
Total of cases 14 & 3 6 135
Total of days 28 18 12 6 G4

TABLE XXVI

Distribution of runs of consecutive apractically sunlessy days. Met. Station: Iraklion,

2 3 4 5 6  Total of Total of
Tuns days
J 5 1 2 1 1 32 54 59.3
F 3 1 — — 17 23 51.5
M & 2 1 — — 18 31 581
A 1 1 — — — 3 17 29.4
M - _ . _ —_ — _ —
J — — — — — — 1 —
J — — — — — — 1 -
A — — — — - — 2 —
5! 1 - — — — 2 3 50.0
O 1 1 1 — 1 15 & 50.0
N 1 — — — — 2 9 22.2
D 5 3 — — 1 25 &1 60.9
Total of cases 2 9 6 1 3 213
Tetal of days 4% 27 24 5 18 116

WYneiakA BiBAIoBAKkN ©ed@pacTos - TuAua MewAoyiag. A.l.0.



A
657
L8'E

“ATSO)

G000
0e'0
GE°0
LU0
200

61-87

&0'0
%¢0
LG
£6°0
280
L4970
£6°0
£0°0

1-L4

TS0 09970

Lote 980
6170 5570
650 09°0
00 68°0
L6°0 Le0
G6°0 L670
060 60
LLo 280
960 790
g0 650
20 %0
010 620
L1-91 9141

ypuous apd pun anoy sad uoyvinp 2urysuns fo ssnjoe Blmoy wod gy

G0L0
6%0
99°0
99°0
68°0
£670
60
Z6°0
680
L9°0
£570
6%0
980

GL-%1

BELD
280
0970
LL0
160
L6°0
8670
£6°0
980
6970
09°0
€50
(7]
TI-E1

YLD BYL0
940 470
040 [720]
0o 040
6’0 0670
£6°0 L6°0
660 6670
660 8670
L3870 %80
6970 L0
%0 2970
€50 S50
750 %50
E1-CL ZI-T1

L0
%G 0
Lo
040
670
86°0
6670
670
L80
LL0
F9°0
7570
S%0
LI-01

6GL°0
6%'0
£9°0
99°0
E6°0
86°0
6670
6670
48’0
0L°0
09°0
g5°0
(2R
01-6

PLGE - §96L poriod Twonyral juonvpy 45K

JTAXX H14dV.L

989°0
LE0
8670
79°0
L8°0
£6°0
86°0
1670
98°0
990
£870
%0
%80
6-8

8%5°0 TEE0
60°0 -
EZ°0 -
1370 £0°0
&8°0 az’0
7670 8L°0
L6'0 60
0670 80
1870 £L70
8BGO 98’0
%0 £070
8%°0 oo
[ -
8-L £-9

06070

200
L8°0
6570
&8Z'0
200

4-9

Ted )

- < o Oz A

=

|'L.—(

r
3uoTy

Wnoeiakn BiBAI0BAKN Oed@paaTog - TuAua MewAoyiag. A.lNM.O.



388

We observe again that:

a} Days characterized as apractically sunless» occur in sequences
in a percentage of 54.5%.

b) Such days are not observed during the warm season.

¢) A percentage of 52.5%, (21 cases out of 40) occured in sequences

of two days.
d) The longest sequences of conseculive days were observed in

1he months of Fanuary, October and December.

Diurnal Variation of Sunshine Duration

In Table XXVII we give mean hourly walues of bright sunshine
per hour and per month, and also the annual mean for every hour of

the day.
The minimum is observed during the winter months of December

and January.
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0,60 |
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0,40 /
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G20
0,10
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) w ~ @ o 2 - o s = w = ~ o i
L
GRAPH VI

The two vernal monts of February and Mareh and the two au-
tumnal ones of September and Oclober have aclual sunshine duration
12 hours daily, while the five menths from April August have 14

hours.
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Graph VI illustrates: The hourly mean variation of sunshine du-
ration for July, the hourly mean variation for December, and the an-
nual variation for every hour [rom sunrise till sunset.

4. SUNSHINE DURATION AT THE MET. STATION OF SITIA

The station i1 housed in a town building. The sunshine recorder,
standing on s roof, is ideally placed for Lhe station’s, site; however
as the town is built upon a hill, houses standing to the west of the
station, because of their higher elevation rise as obstacles of some 11°
at sunset. Another obstruction of 4° at sunrise is due to the low hills
rising at this last exlremity of Eastern Crete.

e N

FIG. &
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Table XXVIII includes monthly and daily mean sunshine duration
values.

The mean maximum is ohserved in July with June coming next.

The mean minimum is observed in January.

Graph VII illustrates mean and extreme values for each month.

400 —
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GRAPH VII
TABLE XXVIII

Monthly mean and doily mean volues of sunshine duration af the met. station of
Sttia for the period 71968 - 1974.

Months Monthly mean Daily mean
values values
J 111.8 3.8
F 138.4 4.9
M 174.3 5.6
A 221.7 7.4
M 319.2 10.3
J 348.3 11.6
J 382.0 12.3
A 341.0 11.0
3 281.4 2.4
O 199.7 6.4
N 127.2 3.8
D 12341 3.4
Year 2813.6 7.7
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Daily mean sunshine duration

In Table XXIX we have grouped 2557 observational days according
to their daily sunshine duration.

We observe that August has no day with sunshine duration ~>12.50
hours. This is due to obstacles, especially those rising on the west,
which affect the met. station of Sitia in August more than any other
month.

In Table XXX these groups of days are converted in percentages(%,).

For the cold semester we have grouped observational days in: days
with sunshine duration™>5.50 hours; days with sunghine duration<1.50
hours avery bad», and days with sanshine duraticu <{0.49 «practically
gunlessn as in Table XXXI.

TABLE XXXI

Percentage od days with various sunshine durations in the cold scmester.

] F M 0 N D
>5.50 32.3% 46.5%, 53.5% 65.9% 60.0% 32.7%,
<1.50 32.39, 19.7%, 15.7% 9.29 11.4% 24.9%,
<049 19.8%, 13.1¢ 9.29, 6.0%, 5.7% 17.1%,
=0 11.5% 8.6% 6.0%, 4.6 2.4% 9.7%

January and December have the smallest number of days with
sunshine duration>5.50 hours, while October has the mosl.

According to the same eriteria, we have grouped days of the warm
semesler as per Table XXXIL

TABLE XXXIT

Percentage of days with various sunshine durakions tn the warm semester.

A M J J A 8
550 68.59 89.4% 1007, 1007, 99.1%, 92.99
<1.50 14.39 2.9 1.0% — 0.59% 1.09,
< 0.49 8.6 1.49, 0.5% — 0.5% —
=0 3.89 0.5% — — 0.5% —

Fer the months of July and Augast the percentage of days with
sunshine duration >5.50 hours is 100%.
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April has the least number with 68.6%; the same month has a
percentage 14.3%, of «very badw days, including 4% of sunless ones.

Table XXXIIT gives the distribution of sunless days per every
menth of the year.

TABLE XXXIT

Mean per month distribulion of sunless days.

J 3.5
F 2.4
M 1.9
A 1.1
M 0.1
J —_
I .
A 0.1
g —
0 1.1
N 0.7
D 3.0
Year 13.9

Here we observe thal: except for a very small percentage, sunless
days do not exist during the warm season from April to September.

In the cold season, November has the least number of such days.
We haewever attribute this fact o the small number of observational
years.

Consecutive Sunless Days

In Table XXXIV we have grouped sunless days that occured In
sequences, and we observe that:

a) Sunless days occur in sequences in a percentage of 26.7% (27
cages out of 101).

b) 30% of such cases (9 out of 27) ocour in sequences of two.

¢) Such days are nol observed during the warm season.

In Table XXXV we have grouped «practically sunless days» oc-
curing in sequences and we observe again that:
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Total of cases
Total of days 1

Distribution of runs of consective sunless days ai

2

s

-

o

TABLE XXXIV

3

oW e

Total of
runs

JEC T R |

[ G e N |

[ 5]
~1

TABLE XXXV

Total of

days
25

o]
[ L

the met. station of Sitia.

28.0
35.8
i5.4

50.0
0.0
23.8

Distribulion of runs of consecufive «prackically sunlessy days at the mef.
station of Sitia

2
J 3
F 5
M 1
A 1
M _
J _
J —
A —
g .
0 2
N 2
D 4
Total of cases 18
Tolal of days 36

—_

LS

4

o0 kD e

Total of
runs
16
13

2

2

Total ol
days

25

33.8
33.3

40,5
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Month

J
¥
M

A
M
J
J
A
5
0
N
D

5-6

0.33
0.46
0.50
0.1¢

0.01
0.13
0.05
0.76
0.86
0.95
0.74
0.29
0.04

0.348

7-8
0.13
0.30
.41
0.40
.83
0.92
0.98
0.97
0.82
0.40
0.25
010
0.559

TABLE XXXVI

Mean hourly values of sunshine duration per hour and per monih.

8-9

0.37
0.51
.54
0.58
0.87
0.93
0.99
0.98
0.92
0.61
0.58
0.36

0.695

Met. Station: Sitia, period: 1968 - 1974.

9-10
0.4%
0.58
0.62
0.67
0.86
0.92
1.00
0.99
0.94
0.70
0.58
0.47

0.739

10-11
0,47
.58
0.64
0.68
0.87
0.93
0.99
¢.99
0.95
0.72
0.71
0.01

0.757

11-12
0.48
0.55
0.64
0.71
0.86
0.98
0.99
0.99
0.94
0.75
0.70
0.53
0.753

12-13
0.47
0.57
0.59
0.69
0.85
0.93
0.99
0.98
0.94
0.75
0,71
0.54

0.751

13-14
0.48
0.56
0.60
0.70
0.85
0.94
0.99
0.98
.92
0.73
0.70
0.56

¢.750

14-15
040
0.54
.55
0.89
0.87
0.94
1.00
0.97
0.91
0.71
0.66
0.49

0.725

15-16
0.29
0.47
0.52
0.68
0.82
0.92
0.98
0.96
0.89
0.64
0.56
0.36

0.674

16-17
0.07
0.23
0.34
0.67
0.77
0.90
0.97
0.91
0.73
0.38
0.24
0.06
0.513

17-18

.06
0.59
0.64
0.82
0.85
0.44
0.13
0.01

0.270

18-19

0.29
0.12
0.20
0.12

0.037

Observed

3.61
4.89
5.62
7.39
10.30
11.61
12.32
11.00
9.38
6.44
5.76
3.97
7.691
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a) Days characterized as «pracrically sunlessy occur in sequences
in a percentage of 33.99%.

b) A percentage of 30.5% (18 cases out of 59) consists of sequences
of two.

¢) The longest sequences of consecutive «practically sunless» days
were observed in January and December.

Divrnal Variation of Sunsiine Duration - Hourly Values of Bright
sunshine,

In Table XXXVI we give mean values of relative duration of hright
sunshine per hour and per month and also the annual mean for every
hour of the day.

The minimum is observed in the winter months of December and
January.

The two autumnal months of September and Gctober and March
as well have actual sunshine duration of 12 howures, from 06: 00 to 18:00.

100

e Oy
7 JULY I
6,90 / \i
0,80
!
0,70 Mean annual \
0,50 \
/
0,50 o
DECEMBER \
0,401
0,50 -] \
0,20+ l
0 \
0,06
T T T T T T T T T T T T T —
e v o9 2 T I TTOIYTYTToRoC

GRAPH VIIT

While every other station in Crele hag 14 hours of actual sunshine
duration during the five-months from April to August, al the met.
stalion of Sitia this period is limited to ihe three-months, May, June
and July; because of the afore mentioned obstacles, April and August
have only 13 hours of actual sunshine duration.
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In Graph VIII are illustrated:

The hourly mean variation of bright sunshine for July, the hourly
mean for December, and the annual variation of relative duration of
bright sunshine from suarise till sunset.

This gives the chacteristic picture that we termed «Sunshine du-
ration plateau».

5. SUNSHINE DURATION AT THE MET. STATION OF IERAPETRA

The station stands on the town’s limits. The sunshine recorder 18
placed on the roof of the building. The oper horizon aliows direct solar
radiation to be freely recorded on the recorder’s strips. There is only
one small obstacle of some 2°-5¢ to ENE-E-ESE, where the mountains
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of Lasithi rise; that is why during the five months from April to Au-
gust we have small hourly values of bright sunshine at sunrise.

In Table XXXVIT we have included monthly and daily mean va-
lues of sunshine duration.

The maximum mean is observed in July, and the minimum, which
is mors than 150 hours, in January.

TABLE XXXVII

Monthly mean and daily mean values of sunshine duration at the met.
stateon of Terapetra for the peried 7968 - 1974,

Months Monthly mean Daily mean
values values
J 152.4 4.9
I 157.6 5.6
M 205.8 6.6
A 239.3 7.9
M 3241 10.5
J 352.3 11.7
J 386.0 12.5
A 366.1 11.8
3 300.0 10.0
0 234.6 7.6
N 203.0 6.8
D 166.2 5.4
Year 3087.4 8.4

Graph IX illustrates mean and extreme values for every month
of the year.

During the seven years examined herein the absolute maximurn
exceeded 390 hours thrice: July 1968/391.3v, July 1973 /392.51, July
1974 [392.0n
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GRAPH IX

Daily Mean Sunshine Duralion.

In Table XXXVIIT we have classified the 2557 observational days
of the seven years, in groups according to their daily sunshine duration.

In Table XXXIX these groups have been converted to percen-
tages (%)

For the cold semester we have divided in groups days with sun-
shine duration™5.50 hours, days with sunshine duration< 1.50 «very
bad», and also «practically sunlessy days with sunshine duration<0.49,
as per the following Table XL.

TABLE XL
Percentage of days with various sunshine durations during the cold semester,
J T M O N D
>5.50 44.79, 5519, 49.19, 78.7% 75.7%, 54.89,
<1.50 13.59 13.6%, 7.3% 5.6% 4,79, 1119,
<0.49 8.79% 7.09 519 2 8% 2.49 6.5,
=0 5.59 4.0, 0.9% 1.49 1.0 2,89

January has least number of days with sunshine duration >5.50,
vel their percentage approaches 45.0%,.
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{October has the most wilth 79%.
For the warm semester, with the same restrictlon is grouping, we
have the following Table XTI

TABLE XLI

Percentage of days with various sunshine durations during the warm semester

A M J I A 8
55,50 756 92,69, 96.5% 100.0%; 1007, 96.09,
<1.50 6.7% 1.0, 1.09, — — 0.9%
<049 3.89, 0.5% — — — 0.9%
=0 1.49, 0.5%, — — — 0.9%

July and August have for almost all their days sunshine duration
longer than 8.50 hours.

April has the least with a percentage of 75.6%; the same month
has a small percentage of 6.7% of very bad days.

TABLE XLIT

Mean per month distribution of suuless days

J 1.7
I 1.1
M 0.3
A .4
M 0.4
I .
A —
5 0.1
O 0.4
N 0.4
N 0.3
D 0.9
Year 3.3

Table XLII gives the mean per month number of sunles days
throughout the year.

We observe that, with the exception of January and February
that have more than one day, every other month has less than one,
while the summer months have nil

WYnoeiakA BiBAI0BAKN OgdppaocTog - TuAua MewAoyiag. A.lNM.O.



404

Consecutive Sunless Days

At the meteorological station of lerdpetra sunless days do not ac-
cur In runs, while «practically suniess» we find only 12 out of 2557
observational days, all in sequences ol two, distributed as follows:
February has three sequences, October one and December two.

Divrnal Variation of Sunshine Duwration - Hourly valuwes of bright
sunshine.

Table XLIII gives hourly values of bright sunshine per hour and
month, and also the annual mean [or every hour of the day.

The minimum is observed in the three winler months, being fol-
lowed by November. March with September and October have 12
hours of actual sunshine duration, while the [ive months [rom April
to August have 14

1,004 A s & S

0,30 !

080 / M

4 Meanrn annual

0,70 /

0,60~ DECEMBER

6,50

0,40

6,30 —

0,20

010

0,00
T T T T T ; T T T T T T T T 1
wy w ~ o o b= - N s i bl @w ~ @« o
L S N A

GRAPH X

Graph X illustrates: the mean per hour course of bright sunshine
for July and December and its annual variation from sunrise till sunset.
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We observe thal the hourly course of brighl sunshine is in July,
from 08:00 till 17:00 hours, an almost straight line, defined by ten
identical hourly wvalues.

6. SUNSHINE DURATION AT THE MET. STATION OF TIMBAEKION

The station is situated within the aerodrome of Timbakion, at
a small distance from the town.
The sunshine recorder, placed on a building roof, unobstrucledly

records hright sunshine.
60°
s
\\ }

180°

FIG. 6

The mountain masses of Central Crete stand to NE, outside of
the arc traced by the sun In its course from sunrise to sunsetl.

WYnoeiak BiBAI0BAKN Oed@pacTog - TuAua MewAoyiag. A.MNM.O.



407

0Of ocourse the observational vears available for study are quite
few; not enougl even for an initial study of sunshine duration, while
in some months there is a notice that «the sunshine recorder does not
operate well», We, however, have taken this station into account be-
cause in Southern Crete only this and the station ol lerapetra have data
on sunshine duration.

400 -
Mean annud!
2813.9
300 ] J
200
4
700~

GRAPH XI

TABLE XLIV
Maontkly mean and daily mean values of sunshine duration at the metl. station of
Timbakion for the period 1971 - 1973,
Monthly mean values Daily mean values

J 133.0 4.3
F 129.7 4.6
M 211.7 5.8
A 228.3 7.6
M 316.5 10.2
J 337.0 11.2
J 368.8 11.9
A 334.0 10.8
3 228.7 9.6
0- 214.5 6.9
N 184.9 6.2
D 166.3 5.4
Year 2913.9 7.9
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Graph XI shows mean and extreme values (absolute maxima and
minima) for every month of the year.

Darly Mean Sunshine Duration.

In Table XLV we have divided in groups the 1096 days of the
three observational years according to their daily sunshine duration,
while in Table XLVI these groups have been converted to percentages.

TABLE XLYIT

Mean per month distridbulion of sunless days.

J 1.7
F 1.7
M 1.3
A 0.7
M —
J -
] —
A —
g -
0 1.7
™ 0.3
D 2.0
Year 9.3

In Table XLVII we give the distribution of sunless days per each
month of the year

Diwrnal Variation of Sunshine Duyation-Hourly volues of bright sun-
shine.

In Table XLVIII are given mnean per hour and per month hourly
values of bright sunshine as well as the annual mean for every hour
of daytime.

The minimum iy observed in December and January and the ma-
ximum during the five-months form April to August, with 14 hours
of daily sunshine duration.

Graph XIT illustrates the mean per hour course of bright sunshine
for July, December, and for ithe year.
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GRAPH XII

COMPARATIVE TABLES OF SUNSHINE DURATION AT THE MET. 8TA-
TIONS OF CRBETE

A In Table XLIX we compare monthly mean values of sunshine dura-
tion from the four stations having the same observalional years.

We observe that among stations ol Northern Crete, Iraklion has
a shorter sunshine duration than Sitia and longer than Suda.

[erapeotra, at the SE end of Crete, definitely exceeds every other
station by 270 to 300 hours of sunshine duration per year.

The station of Sitia, although situaled nearer Lo lerapetra than
to Iraklion, yet it hag sunshine duration similar to that of Iraldion not
only as to the number of hours per year, but also as Lo its monthly di-
stribution. Of course the hastening of sunset produced by obstructions
in the horizon plays a certain role in this decrease; yet lor the difference
of 273.8 hours, of which 199.6 are during the cold semester, dynamic
factors should alse play their role.

B. From Table L we observe that:

a. At the four stalions examined, 415 months in seven years have
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sunshine duoration >>300 hours. This group consists of the three summer
months, June July, and August and the month of May.

b. Sunshine duration between 200 and 300 hours have only the
vernal and autumnal months,

¢. Sunshine duration between 200 and 4100 hours have mainly the
winter months with March.

d. Finally a small number of months, representing a percentage
of 4%, have sunshine duration between 40 and 100 hours; cases of
this last group occured in December and January.

C. From Table LI we observe that:

a. At the meteorological station of Sitia in the month of August,
there are only 87 days with sunshine duration™>11.50 hours. This is
due to the obstacles rising at the West, which are most effective in this
month. This can be proved by the following calculation.

If we consider not only days with sunshine duration>11.50 hours,
but also those with sunshine duration>89.50 hours, then we have for
lerapetra 210, for Iraklion 205, for Suda 203, and for Sitia 199, that
18 very small differences.

b. From 868 days of July at the four stations, 730 daye, that 3
almost 84%, are wextremely good» and consequently rather unplea-
sant for human activities during this snmmer month.

¢. «Very bad» days have a rather increased percentage of 8% at
the met. station of Suda; the met. station of Iraklion follows with an-
other 89,

This similarity reappears in Lhe month with the highest cccurence
of «very bad» days and in their number (January for both).

In Ierapetra, at SE Crete, their percentage is only 3%.

d. September may be added to the four-months from May to
Aungust, whose percentages are negligible.

D. From Table LIl, we observe that:

a. From 08:00 till 48:00 relative duration of bright sunshine is
highest at Terapetra, in SE Crete, than in any other station.

b. The met. stalion of Suda has the smallest annuai values for
every hour of daytime.

c. At the met. station of Sitia, where the sunset is obstructed at
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almost 11°, by houses of the town that ig built on a hillside, we ob-
serve very reduced values after 16:00 hours. The highest decrease is
ohserved in the month of August because in this month the point where
the sun sets coinecides with the position of the higher buidings.

August
17 - 1gh 18 - 1§n
Suda 0.84 0.15
Iraklion 0.75 0.05
Sitia 044 0.00
Terapetra 0.87 0.08

Graph I shows the course of annual mean values of bright sunshine,
for every hour of daylime, at the four stalions examined herein.
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E. Finally, in Table LIII we compare sunshine duration al Thessaloni-
ki the northernmost station in Greece, where sunshine duration has
been studied in detail, with that of Terapetra, which is lhe southernmost
station of Lhe country.
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TABLE L1l

Suenhine duration at Terapetra and Thessaloniki for the period 1968 - 71974

Months lerapetra Theorefical Thessaloniki Theoretical® A

J 152.40 315.0 86.8% 298.50 65.56
I 157.60 306.0 108.70 297.85 48.90
M 205.80 371.0 149.20 369.73 56.60
A 239.30 392.0 217.42 398.77 21.68
M 224.10 435.0 299.65 447.95 24.45
J 352.30 4350 305.00 £51.33 47.30
J 386.00 442.0 343 14 457 83 42 85
A 366.10 415.0 32115 427.16 4495
) 300.00 370.0 242.47 37417 57.83
0 234.60 349.0 198.69 345.15 35.91
N 203.00 311.0 152.19 298.25 50.81
D 166.20 305.0 113.87 289.87 52.38
Year 3.087.40 4.446.0 2.538.38 4.655.68 549.02

*Theoretical sunshine duration has been calcvlated Ior Thessaleniki by Ale-
xandrou(t.®).

a. The precedence of lerapetra begins from 21.88 hcurs in April,
Lo reach 65.51 hours in June.

b. During the cold semester, this difference 1s almost 2 hours daily.

1. Comparing the annual variation of bright sunshine at the mel.
stations of Crete, we observe an increase from West to East. At the
end of the island thig increase reaches 300 hours, 200 of which during
the ccld semester, and 1l 1s due to cyclonic activity. During the cold
season, associated lows moving along the main axis of the Mediterranean
Sea, from West to Fast, affect more the western side of the island.

2. A percentage of 60% of the months examined, has more than
200 hours of sunshine duration. This includes every month of the warm
semester from April to September, and .60% of Octobers.

Sunshine duration shorter than 100 hours, iz observed ounly in a
small percentage of 4% (13 months out of total of 336).

3. Percentages of extremely good days, with sunshine dura-
tion>>11.50 hours, are quite high, varving (with small differences) from
26.4%, al lerapetra, with 676 days out of 2557, to 22.6% at Suda.

4. Examining the annual mean values for every hour of the day,
we observe that the precedence of SE Crete, that is lerapetlra, is almost
1 hour daily.
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5. April has moere «very bad» days than any other month of the
warin semester.

Out of a total of 694 davs for all four stations, April has 64 «very
bad» days, March 96, May 5-thus supporting our view that this is a
transitive month between the cold and the warm semester. September
with a very small number-10 days-has similarities with the sumimer
months.
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