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CPK* : Creaine Phosphokinase

LDH** : Lactic Acid Dehydrogenase

GOT*** : Glutamate Oxaloacetate Transaminase
GPT**** : Glutamate-Pyruvate Transaminase
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CIVIL AVIATION AFFAIRS

DIRECTORATE OF METEOROLOGY
CLIMATOLOGY SECTION

Bahrain International Airport 30 January 1999
Lat. 26°16’N
Long. S0°39’E

Elevation 2m

HOURLY DRY BULB TEMPERATURE ( Degrees C ) .
As recorded at the airport between 1600 and 2100 Bahrain local time :-

Month/Year: AUGUST 1998

Time
1800 1900 2000 2100
36.2 35.5 35.0 34.6
37.4 36.0 35.2 35.0
36.0 35.5 34.8 34.3
35.3 35.0 34.5 34.0
36.0 34.9 34.9 34.5
38.2 37.4 37.2 37.0
38.8 38.5 37.1 37.0
37.0 36.0 35.8 35.5
37.0 37.0 36.8 35.8
39.0 37.2 36.9 36.7
37.4 36.5 35.8 35.3
38.1 37.2 37.0 36.5
39.0 37.5 37.0 37.5
37.2 37.0 36.5 36.4
37.2 36.3 35.4 35.3
37.0, 36.2 35.8 36.0
36.9 36.3 36.0 36.2
37.4 37.0 36.4 35.9
36.5 36.0 36.0 35.8
36.8 36.2 36.0 35.8
37.0 36.1 36.0 35.8
36.6 36.0 35.6 35.2
36.0 35.3 35.1 34.6
35.9 35.0 34.8 34.5
36.0 35.2 35.2 35.0
36.2 35.7 35.5 35.4
37.0 36.8 36.2 35.8
--35.6 B o B B S Lo o 3502 T
36.7 36.0 35.4 35.0
37.4 37.0 36.4 35.4

38.0 37:.0 36.0 35.7 35.2 34.8
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CIVIL AVIATION AFFAIRS
DIRECTORATE OF METEOROLOGY
CLIMATOLOGY SECTION

Bahrain International Airport 30 January 1999
Lat. 26°16’N
Long. 50°39’E

Elevation 2m

HOURLY DRY BULB TEMPERATURE ( Degrees C )
As recorded at the airport between 1600 and 2100 Bahrain local time :-

Month/Year: SEPTEMBER 1998

Day Tine
1600 1700 1800 1900 2000 2100
1 37.4 37.4 36.3 36.0 35.8 35.3
2 37.2 37.0 35.0 35.6 35.2 34.8
3 37.4 36.9 35.6 35.3 35.0 34.8
4 37.4 37.2 36.0 35.5 35.0 34.8
5 37.0 35.8 35.1 35.2 34.2 33.9
6 36.5 35.5 35.0 34.5 34.0 34.0
7 37.7 37.4 36.5 36.0 35.5 36.2
8 37.6 36.5 36.5 35.0 34.6 34.2
9 35.4 35.1 34.3 34.0 33.7 33.5
10 35.4 34.6 34.0 34.0 33.8 33.8
11 36.3 35.6 34.8 34.4 34.0 33.8
12 36.5 36.4 35.0 34.2 34.0 33.9
13 35.5 35.2 35.4 35.0 34.7 34.8
14 37.3 36.0 36.3 35.2 35.0 35.0
15 36.4 36.2 35.4 34.9 34.9 34.3
16 37.1 36.4 36.1 34.5 33.6 32.8
17 36.6 35.5 35.3 34.7 34.2 33.8
18 36.3 36.0 35.0 35.0 34.5 34.1
19 37.4 35.4 35.0 34.8 34.5 33.8
20 35.5 34.5 34.4 33.6 33.1 32.8
21 35.8 35.0 34.4 33.8 33.8 33.3
22 36.5 36.0 35.4 34.5 34.2 34.2
23 36.2 35.9 35.4 35.0 34.6 33.8
24 35.7 34.6 34.8 33.2 32.7 32.6
25 35.7 34.8 34.0 33.7 33.3 33.2
26 35.5 34.5 33.6 33.8 -33.2 . ...33.1.
27 36.4  35.3 34.5 34.0 33.6 33.4
28 35.0 34.0 33.8 33.0 32.7 32.4
29 34.4 33.8 33.1 33.3 32.8 32.5

30 34.6 34.6 33.5 33.0 32.9 32.4
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CIVIL AVIATION AFFAIRS
DIRECTORATE OF METEOROLOGY
CLIMATOLOGY SECTION

Bahrain International Airport 30 January 1999
Lat. 26°16'N
Long. 50°397E

Elevation 2m

HOURLY DRY BULB TEMPERATURE ( Degrees C ) v
As recorded at the airport between 1600 and 2100 Bahrain local time :-

Month/Year: OCTOBER 1998

Day Time
1600 1700 1800 1900 20600 2100
1 36.2 36.0 34.7 34.4 33.8 33.2
2 35.0 34.2 33.9 32.7 31.7 31.0
3 35.1 33.5 32.8 32.3 32.0 31.8
4 34.5 33.0 32.4 32.1 31.8 31.0
5 33.2 32.6 32.4 32.0 32.0 31.2
6 33.2 32.0 31.5 30.7 30.4 30.6
7 33.7 33.0 32.4 32.5 32.0 31.6
8 34.3 33.3 33.1 32.2 32.4 32.0
9 35.8 33.8 33.0 32.6 32.3 31.5
10 33.4 32.4 31.6 32.0 31.8 31.4
11 33.3 32.8 32.2 31.9 31.6 31.6
12 33.3 32.4 32.0 31.8 31.8 31.6
13 33.0 32.5 31.2 30.8 30.8 30.0
14 33.3 32.0 31.2 31.0 30.5 29.0
15 33.1 32.1 31.3 30.7 30.3 29.9
16 32.1 31.0 30.8 30.4 30.0 29.7
17 32.0 31.0 31.0 30.7 30.2 30.0
18 31.5 30.5 29.5 29.0 28.8 27.3
19 32.2 31.0 29.5 29.5 29.2 29.0
20 31.2 31.0 30.7 30.3 30.0 29.8
21 31.4 30.8 29.0 28.9 28.5 28.6
22 30.2 29.1 28.6 28.8 28.3 27.7
23 30.0 29.8 29.2 28.5 28.2 28.1
24 29.4 29.0 28.4 28.4 28.4 28.0
25 30.8 30.6 30.1 30.0 29.7 29.4
26 30.4 29.2 28.8 28.4 28.0 28.0
27 29.8 29.0 28.4 28.0 28.0 28.5

.28 _.30.3 ...30.0  29.0 _28.8. ... ._28.5 _ _._28.2 _

29 29.4 29.1 28.4 28.2 28.2 27.5
30 29.0 28.7 28.0 28.0 27.4 27.3

31 30.0 28.8 28.2 28.0 28.0 27.5
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CIVIL AVIATION AFFAIRS
DIRECTORATE OF METEOROLOGY
CLIMATOLOGY SECTION

Bahrain International Airport 30 January 1999
Lat. 26°16‘N
Long. 50°39‘E

Elevation 2m

HOURLY DRY BULB TEMPERATURE ( Degrees C )
As recorded at the airport between 1600 and 2100 Bahrain local time :-

Month/Year: NOVEMBER 1998

Day Time
1600 1700 1800 1900 2000 2100
1 29.3 28.0 28.0 27.7 27.3 27.0
2 29.4 28.0 27.4 27.2 26.4 25.0
3 29.8 28.5 26.7 25.4 24.8 24.6
4 29.5 29.0 28.5 28.0 27.8 26.8
5 30.2 29.0 28.4 28.2 27.9 27.8
6 29.0 28.3 27.0 26.6 26.4 26.1
7 28.8 27.2 27.0 26.8 26.3 25.7
8 28.0 27.4 26.9 26.7 26.5 26.4
9 27.3 26.3 26.0 26.0 26.2 25.8
10 29.4 27.4 26.3 26.1 26.2 25.8
11 28.1 27.5 27.0 26.8 26.7 26.8
12 27.4 26.9 26.3 26.0 25.2 24.4
13 28.4 27.0 26.7 26.1 26.0 25.8
14 27.4 27.0 26.4 26.3 26.0 25.7
15 26.5 26.0 26.0 25.7 25.3 25.2
16 29.7 28.8 28.4 24.0 23.8 23.7
17 26.4 25.7 25.0 25.0 25.0 24.38
18 26.2 25.2 24.6 24.8 24.5 24.3
19 27.0 26.0 25.7 25.3 25.0 24.8
20 26.5 26.1 25.3 25.4 25.0 24.8
21 27.2 26.3 26.7 25.8 25.4 25.6
22 27.2 25.8 25.3 25.0 24.8 24.4
23 27.2 26.0 23.8 22.8 21.6 22.1
24 25.2 24.7 24.9 24.8 23.5 23.0
25 26.3 25.4 24.2 24.2 24.4 24.2
26 28.5 25.3 24 .4 24..2 242 234
27 25.2 24.5 24.3 24.4 24.2 23.2
28 26.8 25.7 25.3 25.1 24.7 24.0
29 25.0 24.4 23.0 22.6 22.3 22.4

30 27.0 26.4 25.2 25.1 24.6 24.3




of YA

CIVIL AVIATION AFFAIRS
DIRECTORATE OF METEOROLOGY
CLIMATOLOGY SECTION

Bahrain International Airport 30 January 1999
Lat. 26°16'N
Long. 50°39‘E

Elevation 2m

HOURLY DRY BULB TEMPERATURE ( Degrees C )
As recorded at the airport between 1600 and 2100 Bahrain local time :-—

Month/Year: DECEMBER 1998

Day Time
1600 1700 1800 1900 2000 2100
1 26.8 26.0 24.5 24.5 24.3 24 .4
2 26.3 25.0 24.4 24.4 24.3 24.5
3 25.7 25.4 25.2 24.4 24.4 24.2
4 25.7 25.2 25.0 24.7 24.5 24.4
5 25.0 24.0 24.0 23.7 23.4 23.2
6 24.0 23.4 22.8 22.5 22.4 22.4
7 24.1 23.1 22.8 23.0 22.6 22.5
8 23.2 22.2 21.6 21.7 21.5 21.2
9 24.2 23.5 23.0 22.5 21.5 20.3
10 23.1 22.8 22.0 21.0 20.5 20.5
11 23.7 22.8 22.4 22.0 21.0 21.2
12 24.6 24.2 23.8 21.8 21.7 21.5
13 22.0 21.4 21.0 20.9 21.2 21.0
14 23.7 22.8 22.5 22.5 22.1 21.9
15 23.0 22.6 22.0 21.8 20.2 20.0
16 23.0 22.5 22.3 21.2 21.0 21.1
17 22.2 22.1 21.9 21.8 21.0 20.5
18 24 .4 24.2 24.2 24.1 24.0 24.2
19 25.0 24.4 23.7 23.3 23.0 22.8
20 24.0 23.8 22.7 22.3 22.0 21.8
21 24.0 23.0 22.5 22.0 21.0 21.0
22 24.0 23.3 23.1 22.7 22.5 22.2
23 23.8 23.0 22.0 21.7 21.0 20.5
24 25.6 24.0 23.4 23.8 23.5 23.3
25 26.0 25.8 23.9 22.0 22.0 21.1
26— 2578 2476 2372 2370 22.2 22.5
27 25.0 23.5 22.8 22.6 22.3 22.2
28 24.4 23.5 23.1 23.0 22.6 22.5
29 23.8 23.1 23.0 22.4 22.3 22.0
30 25.0 24.0 22.2 22.1 22.0 21.0

31 .23.5 22.0 21.0 20.4 20.5 20.0
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CIVIL AVIATION AFFATIRS
DIRECTORATE OF METEOROLOGY
CLIMATOLOGY SECTION

Bahrain International Airport 10 April 1999
Lat. 26°16'N
Long. S0°39'E

Elevation 2n

HOURLY DRY BULB TEMPERATURE ( Degrees C )
As recorded at the airport between 1600 and 2100 Bahrain local time :-

Month/Year: JANUARY 1999

Day Time
1600 1700 1800 1900 2000 2100
1 23.0 22.2 21.1 19.8 19.6 19.4
2 22.0 21.0 20.8 20.5 19.5 19.3
3 19.6 18.0 17.7 17.5 17.4 17.0
4 21.2 20.0 19.5 20.4 19.4 18.8
5 20.5 19.9 19.6 19.0 18.6 18.0
6 22.0 21.0 19.4 17.8 18.0 17.8
7 21.8 20.8 21.1 21.4 20.8 21.1
8 23.0 22.2 22.0 21.5 21.3 21.2
9 22.6 23.1 22.4 21.2 20.5 19.9
10 21.0 20.0 19.4 18.9 18.5 18.5
11 19.8 19.3 19.0 19.0 18.6 18.5
12 19.2 18.6 18.4 18.2 18.2 18.0
13 19.4 18.6 18.8 18.7 19.0 18.8
14 19.4 19.4 19.4 19.4 19.3 15.0
15 20.8 20.8 20.0 20.0 20.0 19.4
16 20.7 20.5 20.4 20.6 21.0 21.0
17 21.0 20.3 20.2 20.4 20.6 20.4
18 20.3 20.0 19.5 19.0 19.0 18.3
19 19.5 19.1 18.7 18.2 18.2 18.0
20 20.0 19.4 18.8 18.4 18.0 18.0
21 20.4 19.4 19.1 18.7 18.4 18.5
22 18.0 17.2 16.8 16.5 16.2 16.2
23 19.2 18.4 17.9 17.0 16.4 16.6
24 21.8 21.0 20.6 20.0 19.0 19.0
25 18.5 18.2 17.5 17.2 17.0 16.8
26 20.2 19.0 18.2 17.4 17.0 17.1
27 19.2 18.3 18.1 17.0 16.5 16.0
28 21.7 21.2 20.5 19.8 19.3 19.3
29 21.2 20.5 20.2 19.5 19.4 19.4
30 22.0 21 2070 19.7 19.5 19.3
31 22.0 21.2 20.6 20.5 20.0 20.0
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CIVIL AVIATION AFFAIRS
DIRECTORATE OF METEOROLOGY
CLIMATOLOGY SECTION

Bahrain International Airport
Lat.
Long.
Elevation 2n

HOURLY DRY BULB
As recorded at the airport betw

26°1
50°3

6’N
9'E

10 April 1999

TEMPERATURE ( Degrees C )

een 1600 and 2100 Bahrain local time :

Month/Year: FEBRUARY 1999
Day
1600 1700
1 21.7 21.0
2 21.8 21.4
3 22.0 21.0
4 22.2 21.7
5 26.0 25.0
6 21.5 20.0
7 20.2 19.8
8 21.3 20.6
9 20.6 20.4
10 20.5 19.7
11 20.6 20.0
12 21.2 18.3
13 18.5 18.6
14 21.3 20.9
15 21.7 21.2
16 21.3 21.0
17 22.0 21.3
18 21.2 20.6
19 24.2 23.4
20 27.0 27.3
21 18.5 18.5
22 18.0 17.5
23 20.0 19.8
24 25.1 22.4
25 22.7 22.2
26 21.4 20.9
27 23.5 22.5
—28 — 2376

23.2

20.5

25.0

23.5
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CIVIL AVIATION AFFAIRS
DIRECTORATE OF METEOROLOGY
CLIMATOLOGY SECTION

Bahrain International Airport 10 April 1999
Lat. 26°16‘N
Long. 50°397E

Elevation 2m

HOURLY DRY BULB TEMPERATURE ( Degrees C )
As recorded at the airport between 1600 and 2100 Bahrain local time :-

Month/Year: MARCH 1999

Day Time
1600 1700 1800 1900 2000 2100
1 24.0 23.5 23.0 23.0 23.4 22.8
2 24.4 23.8 22.5 22.0 21.6 20.9
3 23.0 23.0 21.2 20.3 20.2 19.8
4 22.4 22.2 23.0 23.0 23.0 22.2
5 21.2 21.2 20.2 20.0 19.8 19.5
6 21.5 20.7 19.8 19.6 19.4 19.2
7 22.5 21.6 21.0 20.3 20.1 19.8
8 22.4 22.0 21.8 21.2 21.0 20.8
9 23.5 22.5 21.6 21.5 21.0 20.4
10 24.0 23.4 22.2 21.6 21.4 21.4
11 24.9 24.2 23.1 23.0 22.8 22.5
12 24.7 24.1 23.8 23.2 23.0 22.6
13 25.5 25.4 24.2 23.2 21.6 21.4
14 21.6 20.9 20.8 20.4 20.0 20.0
15 22.0 22.0 21.4 21.0 20.8 20.5
16 23.0 22.2 21.8 21.8 21.5 21.0
17 22.0 21.2 20.0 19.3 19.0 19.0
18 22.5 21.3 20.5 20.2 19.9 19.4
19 22.7 22.2 21.7 20.7 20.2 20.0
20 23.9 22.9 22.0 21.7 21.3 21.0
21 28.0 25.3 24.6 24.3 23.3 23.0
22 27.8 24.5 23.7 23.5 23.3 23.0
23 23.8 23.0 22.2 22.0 22.0 21.8
24 23.6 23.1 22.1 22.0 21.9 21.4
25 23.3 23.8 22.4 21.6 21.5 21.4
26 28.2 25.1 25.0 25.2 23.6 22.4
27 25.0 23.0 22.2 21.8 21.7 21.7
77777 28 24.5 23.5 ~23.0- -2250— 217 21.%
29 23.8 23.0 22.2 21.8 21.3 21.0
30 25.4 24.5 23.5 23.0 23.0 22.8
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CIVIL AVIATION AFFAIRS
DIRECTORATE OF METEOROLOGY
CLIMATOLOGY SECTION

Bahrain International Airport 11 May 1999
Lat. 26°16‘N
Long. 50°39‘E

Elevation 2m

HOURLY DRY BULB TEMPERATURE ( Degrees C )
\s recorded at the airport between 1600 and 2100 Bahrain local time -

ionth/Year: APRIL 1999

Day Time
1600 1700 1800 1900 2000 2100
1 27.8 26.5 25.0 24.8 24.2 24.0
2 27.3 27.0 26.2 25.8 25.4 25.5
3 26.2 25.8 25.5 25.4 25.2 23.6
4 27.8 26.7 26.0 25.7 25.5 25.5
5 29.0 27.5 27.0 26.8 26.5 26.0
6 29.0 28.2 28.0 28.0 27.3 26.8
7 29.4 28.6 28.0 27.4 27.3 26.7
8 27.0 26.0 25.0 24.8 24.8 25.0
9 24.4 24.0 24.0 23.8 24.5 23.8
10 26.7 25.7 24.5 24.3 23.5 23.0
11 26.7 25.5 24.7 24.5 23.6 23.4
12 26.5 26.5 25.5 24.4 23.0 22.4
13 28.0 28.0 27.6 27.5 26.0 25.3
14 27.0 26.0 24.3 24.0 23.6 23.6
15 26.3 25.6 24.9 24.4 24.1 23.4
16 28.2 27.0 26.0 25.0 24.4 25.0
17 27.3 26.6 25.9 25.8 25.4 25.5
18 28.8 28.2 26.6 25.8 25.7 25.3
19 28.8 28.6 26.2 25.2 25.1 24.0
20 29.5 28.6 27.5 27.0 26.8 26.5
21 32.8 32.0 31.4 30.0 29.5 29.3
22 30.4 30.2 28.1 27.0 26.8 26.3
23 30.4 29.7 28.8 28.1 27.5 27.1
24 30.3 28.5 27.8 27.5 27.4 26.9
25 34.0 34.5 33.0 32.8 30.0 29.0
26 34.4 34.4 33.6 31.8 30.8 31.3
27 35.8 34.6 33.5 =320 31543 T
28 32.0 30.5 29.5 29.6 29.5 29.3
29 31.8 31.4 30.2 29.3 29.0 29.2

30 32.2 31.4 30.3 29.8 29.6 29.4
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CIVIL AVIATION AFFAIRS
DIRECTORATE OF METEOROLOGY
CLIMATOLOGY SECTION

Bahrain International Airport 30 January 1999
Lat. 26°16'N
Long. 50°39'E

Elevation 2m

HOURLY RELATIVE HUMIDITY ( Percent )
As recorded at the airport between 1600 and 2100 Bahrain local time :-

Month/Year: AUGUST 1998

Day Time
1600 1700 1800 1900 2000 2100
1 65 66 69 73 74 71
2 37 42 53 63 67 68
3 54 64 69 72 75 80
4 72 73 75 77 79 80
5 64 64 69 79 79 79
6 51 62 54 60 57 57
7 36 37 61 62 65 68
8 58 62 69 76 77 79
9 63 68 67 64 69 71
10 40 42 49 62 66 67
11 46 54 60 63 69 74
12 41 40 52 52 56 55
13 30 33 46 54 58 54
14 47 49 60 61 67 69
15 61 64 65 69 72 72
16 51 62 69 73 77 71
17 66 68 71 74 70 69
18 59 62 65 65 69 72
19 59 61 66 69 70 69
20 62 69 72 73 73 69
21 65 68 70 76 77 79
22 59 63 66 69 59 61
23 63 69 67 72 69 71
24 61 65 66 68 68 68
25 59 61 63 68 64 65
26 58 60 62 62 63 63
27 46 54 52 54 58 61
28 62 65 67 69 69 72
29 68 69 72 71 78 78
30 51 59 61 64 65 72
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CIVIL AVIATION AFFAIRS
DIRECTORATE OF METEOROLOGY
CLIMATOLOGY SECTION

Bahrain International Airport 30 January 1999
Lat. 26°16'N
Long. 50°39‘E

Elevation 2m

HOURLY RELATIVE HUMIDITY ( Percent )
As recorded at the airport between 1600 and 2100 Bahrain local time :-

Month/Year: SEPTEMBER 1998

Day Time
1600 1700 1800 1900 2000 2100
1 64 59 66 67 69 67
2 60 63 68 65 70 72
3 53 57 63 64 65 67
4 44 43 49 52 56 58
5 53 62 64 59 64 64
6 57 63 65 67 70 69
7 40 42 45 47 48 44
8 38 41 41 52 53 53
9 58 59 64 67 69 70
10 65 67 70 72 73 75
11 56 62 62 65 70 71
12 56 51 57 65 69 70
13 74 76 72 80 82 78
14 67 71 68 71 73 65
15 56 58 59 66 69 66
16 43 50 51 61 70 74
17 63 64 60 58 60 62
18 67 55 65 60 60 61
19 32 54 55 58 63 68
20 63 71 74 76 81 83
21 67 73 72 72 73 71
22 52 55 59 58 61 60
23 58 61 63 64 65 69
24 51 58 58 67 70 73
25 54 58 63 69 71 72
26 67 68 75 75 76 75
27 53 65 70 71 73 74
—28 62 67 69 71 73 77
29 65 73 76 74 78 79
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CIVIL AVIATION AFFAIRS
DIRECTORATE OF METEOROLOGY
CLIMATOLOGY SECTION

Bahrain Internaticnal Airport 30 January 1999
Lat. 26°16'N
Long. 50°39‘E

Elevation 2m

HOURLY RELATIVE HUMIDITY ( Percent ) .
As recorded at the airport between 1600 and 2100 Bahrain local time :-

Month/Year: OCTOBER 1998

Day Time
1600 1700 1800 1900 2000 2100
51 51 52 54 59 63
57 63 64 72 76 82
47 52 52 56 52 53
36 42 39 39 41 49
5 54 58 63 61 60 61
6 54 59 60 63 65 67
7 49 56 61 64 69 72
8 62 71 69 70 66 69
9 57 66 72 69 72 75
10 71 73 75 75 76 81
11 69 71 75 76 77 77
12 62 67 65 63 61 64
13 34 35 39 38 33 42
14 54 55 58 63 74 78
15 62 60 59 64 67 69
16 66 71 65 66 70 73
17 60 55 56 59 62 65
18 44 47 59 58 61 65
19 33 38 53 69 74 68
20 69 67 61 64 65 67
21 43 45 50 47 45 42
22 52 52 54 45 48 51
23 62 64 60 60 63 65
24 64 67 71 73 72 72
25 43 44 43 43 45 48
26 46 48 49 51 57 65
27 62 68 72 77 79 -71
28 59 62 63 63 64 56
29 65 70 73 73 74 79
30 67 66 70 63 70 72




T/ VA

CIVIL AVIATION AFFAIRS
DIRECTORATE OF METEOROLOGY
CLIMATOLOGY SECTION

Bahrain International Airport 30 January 1999
Lat. 26°16‘N
Long. 50°39E

Elevation 2m

HOURLY RELATIVE HUMIDITY ( Percent )
As recorded at the airport between 1600 and 2100 Bahrain local time =

Month/Year: NOVEMBER 1998

Day Time
1600 1700 1800 1900 2000 2100
1 45 52 49 51 52 56
2 54 63 60 60 66 72
3 43 64 71 71 69 72
4 61 64 68 72 75 74
5 51 55 55 54 59 57
6 47 49 51 53 51 54
7 61 63 66 54 49 59
8 68 68 70 64 61 63
9 64 69 69 72 70 66
10 38 54 61 62 63 64
11 70 77 83 77 77 75
12 75 77 78 79 78 82
13 45 45 46 57 56 57
14 60 61 66 67 64 69
15 76 84 84 83 80 84
16 28 35 38 49 61 66
17 57 57 61 61 59 58
18 58 61 63 62 64 65
19 63 69 71 77 77 75
20 76 78 85 82 87 87
21 70 68 66 69 69 68
22 56 62 64 68 71 75
23 41 55 69 77 87 81
24 73 76 72 73 75 73
25 64 73 77 79 76 74
26 47 69 66 70 68 76
27 83 81 82 78 78 74
28 69 78 70 70 79 _.715
29 74 76 80 81 81 90
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CIVIL AVIATION AFFAIRS
DIRECTORATE OF METEOROLOGY
CLIMATOLOGY SECTION

Bahrain International Airport 30 January 1999
Lat. 26°16'N
Long. 50°39‘E

Elevation 2m

HOURLY RELATIVE HUMIDITY ( Percent )
As recorded at the airport between 1600 and 2100 Bahrain local time -

Month/Year: DECEMBER 1998

Day Tine
1600 1700 1800 1900 2000 2100
1 54 62 71 78 83 80
2 45 54 61 68 69 75
3 62 60 59 72 74 75
4 72 73 74 74 74 75
5 48 52 51 49 50 57
6 37 40 45 43 43 47
7 60 62 62 59 58 60
8 63 66 72 70 71 71
9 81 83 86 88 88 81
10 82 84 86 86 91 91
11 72 76 79 82 85 82
12 61 65 69 77 77 73
13 74 78 80 79 68 70
14 72 70 74 75 77 77
15 83 83 85 86 87 85
16 81 84 85 89 91 90
17 90 93 93 93 96 98
18 88 90 86 84 84 83
19 76 75 73 76 76 78
20 77 80 77 76 79 80
21 67 70 74 81 82 87
22 66 69 70 73 74 76
23 73 78 82 83 82 82
24 56 63 68 61 65 64
25 43 45 64 82 84 84
26 52 63 68 68 78 78
27 64 71 76 79 81 79
28 71 78 78 81 85 87
29 80 84 85 85 84 84
30 47 54 74 73 77 82
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CIVIL AVIATION AFFAIRS
DIRECTORATE OF METEOROLOGY
CLIMATOLOGY SECTION

Bahrain International Airport 10 April 1999
Lat. 26°16‘N
Long. 50°39’E

Elevation 2m

HOURLY RELATIVE HUMIDITY ( Percent )
As recorded at the airport between 1600 and 2100 Bahrain local time :-

Month/Year: JANUARY 1999

Day Time
1600 1700 1800 1900 2000 2100
1 70 71 74 80 79 80
2 62 61 59 60 60 53
3 27 39 39 41 44 46
4 63 67 63 53 57 59
5 52 59 63 66 69 76
6 41 46 58 60 61 63
7 62 70 71 70 66 64
8 65 68 66 63 68 69
9 63 57 63 77 72 71
10 46 51 51 49 49 53
11 60 60 63 63 66 66
12 70 73 75 69 69 68
13 68 67 71 70 71 78
14 77 77 75 77 77 81
15 71 74 83 81 81 85
16 82 81 87 85 85 86
17 85 88 89 89 89 88
18 78 77 77 76 72 68
19 54 56 59 60 60 65
20 75 75 77 80 80 75
21 53 51 62 58 49 44
22 58 59 57 62 60 60
23 60 64 65 78 79 77
24 48 50 51 62 67 72
25 72 60 66 68 68 68
26 51 51 51 54 57 55
27 65 68 67 75 79 77
28 52 58 33 68 72 66
29 71 76 77 80 79 79
30 58 60 71 75 76 78




Y1/ VA

CIVIL AVIATION AFFAIRS
DIRECTORATE OF METEOROLOGY
CLIMATOLOGY SECTION

Bahrain International Airport 10 April 1999
Lat. 26°16'N
Long. 50°39’E

Elevation 2nm

HOURLY RELATIVE HUMIDITY ( Percent )
As recorded at the airport between 1600 and 2100 Bahrain local time :-

Month/Year: FEBRUARY 1999

Day Time

1600 1700 1800 1900 2000 2100
T e ZTTD 20002100
Y

1 60 61 64 67 7¢C 69
2 60 62 70 74 75 81
3 78 80 82 82 76 77
4 81 85 86 85 87 91
5 52 57 58 59 54 54
6 59 67 71 70 68 64
7 64 66 69 71 74 78
8 75 80 82 83 87 76
9 89 91 89 89 89 90
10 63 68 70 69 67 64
11 65 66 70 72 73 71
12 80 98 S8 96 86 93
13 95 96 91 93 92 92
14 84 87 87 85 81 81
15 80 82 81 79 79 77
16 77 80 76 77 72 69
17 55 71 76 81 83 83
18 73 80 74 86 80 79
19 74 77 73 76 79 79
20 49 48 49 61 79 83
21 73 70 69 66 66 69
22 56 57 62 64 66 66
23 64 65 64 65 64 68
24 57 61 77 80 80 80
25 78 84 84 86 89 90
26 89 89 92 92 93 93
27 79 85 84 88 88 87




1Y/ VA

CIVIL AVIATION AFFAIRS
DIRECTORATE OF METEORCLOGY
CLIMATOLOGY SECTION

Bahrain International Airport 10 April 1999
Lat. 26°16’N
Long. 50°39’E

Elevation 2m

HOURLY RELATIVE HUMIDITY ( Percent )
As recorded at the airport between 1600 and 2100 Bahrain local time :-

Month/Year: MARCH 1999

Day Time
1600 1700 1800 1900 2000 2100
64 74 83 83 72 80
33 32 39 36 36 51
53 53 59 67 69 69
65 69 51 37 39 46
5 65 63 56 60 65 64
6 60 64 70 70 73 73
7 64 73 73 78 79 81
8 69 70 70 80 73 74
9 48 53 58 60 66 73
10 43 44 56 64 68 68
11 65 77 77 83 72 72
12 87 91 91 83 82 84
13 80 84 94 93 80 82
14 67 70 68 69 72 74
15 49 54 61 58 60 48
16 62 71 73 74 78 63
17 61 65 69 74 76 76
18 44 47 51 52 53 55
19 47 53 52 64 60 64
20 60 77 82 85 85 85
21 48 69 71 64 71 73
22 55 78 81 79 80 86
23 55 51 55 54 50 44
24 62 43 47 47 51 54
25 52 48 61 69 69 74
26 60 62 59 50 70 79
27 52 60 59 67 68 66
28 47 50 51 54 55 54
29 47 52 53 55 58 57
30 46 50 57 59 59 63
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CIVIL AVIATION AFFAIRS
DIRECTORATE OF METEOROLOGY
CLIMATOLOGY SECTION

Bahrain International Airport 11 May 1999
Lat. 26°16'N
Long. 50°39'E

Elevation 2m

HOURLY RELATIVE HUMIDITY ( Percent )
s recorded at the airport between 1600 and 2100 Bahrain local time :-—

ionth/Year: APRIL 1999

Day Tine
1600 1700 1800 1900 2000 2100
1 49 66 76 78 78 75
2 66 68 70 69 71 65
3 67 70 71 76 81 82
4 68 75 78 72 77 80
5 60 65 67 67 71 75
6 68 66 57 59 63 67
7 63 69 70 71 70 76
8 42 44 50 47 45 47
9 39 39 36 37 36 33
10 34 40 44 42 48 53
11 38 35 42 42 45 49
12 47 39 51 57 66 71
13 54 49 50 50 55 56
14 46 41 49 57 58 55
15 47 48 53 54 52 45
le 38 46 48 54 55 45
17 56 62 60 56 55 48
18 42 39 48 50 50 52
19 26 28 47 51 48 49
20 38 42 47 48 50 52
21 26 29 32 35 38 42
22 54 56 56 75 73 76
23 48 46 54 66 66 68
24 48 68 71 68 54 63
25 40 34 50 52 62 74
26 35 37 40 47 58 50
27 34 39 38 54 57 34
28 48 54 65 61 61 64
29 50 53 58 64 67 64
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BAFRATN CIVIL AVIATION APPAIRS

DIRECTORATE OF METEOROLOGY

Bahrain International Airport
AT, 26 deg. 16 min. N
LOKG. 50 deg. 39 min. £
ELEVATION 2 m.

HONTHLY NEAN TEKPERATURE {Deqrees C]

19 APR 1999

YEAR I I3 KAR APR Wy JUK JuL AlG SEP 0CT Nov DEC
1998 6.2 188 2.2 6.0 34 M8 S5 365 W4 0.2 55 2.3
MONTHLY MEAN RELATIVE HUMIDITY [ Percent )

YEAR I FEB MR AR YAY JON JUL AlG SEP 0cT KOV DEC
1998 8.6 7.8 680 519 5.7 S.2 S6.d 646 65.2 6.7 69.6 754




CLIMATOLOGICAL NORMALS : 1961 - 1990

Y/ va

CIVIL AVIATION AFFAIRS
METEOROLOGICAL DIRECTORATE

BAHRAIN IN
LAT: 26° 16' N LO

TERNATIONAL AIRPORT
N: 050° 39'E ELEVATION: 2 M

JAN | FEB | MAR| APR | MAY | JUN | JUL | AUG | SEP OCT | NOV | DEC
MEAN TEMPERATURE | °C] 17.2 18.0 | 21.2 | 253 | 300 | 326 | 341 342 | 325 | 293 | 24.5 19.3
MEAN DAILY MAX. TEMPERATURE [ °C | 200 | 212 | 247 | 292 | 341 | 36.4 [ 379 | 380 | 365 | 331 | 27.8 | 223
MEAN DAILY MIN. TEMPERATURE [ °C | 14.1 14.9 178 | 215 | 260 | 288 | 304 | 30ls | 286 | 255 | 21.2 16.2
MEAN DAILY MAX. WET-BULB TEMP. [°C ] 15.9 16.6 186 | 217 | 252 | 27.4 | 29.1 299 | 288 | 261 219 | 178
MEAN DAILY MAX. RELATIVE HUMIDITY (%] 88 88 85 82 79 78 80 83 86 88 8s 87
MEAN DAILY MIN. RELATIVE HUMIDITY [%] 59 55 50 44 39 40 41 44 45 46 52 57
MEAN DAILY M.S.L. PRESSURE [ hPa | 1018.7 | 1017.2 | 1014.0 | 1010.9 | 1006,9 | 1000.9 | 997.6 [ 9992 | 1004.9 ] 1012.0 | 1016.5 | 1018.5
MEAN DAILY VAPOUR PRESSURE [ hPa | 14.8 15.2 169 | 20.1 250 | 279 | 318 [ 344 | 321 273 | 216 | 169
. PREVAILING WIND & NW [ NNW [ NNW] N NNW | NW | NW | NW | NNW | NNW [ NNW | NW
MEAN DAILY WIND SPEED [ knots | @ 10.3 10.7 10,0 9.2 9.6 11.0 8.4 8.5 1.2 78 | 89 | 9.7
MEAN DAILY HOURS OF SUNSHINE # 7.3 729 | 17 T 85 9.9 11.3 10.7 10,7 104 [ 98 [ 87 | 13
MEAN TOTAL PRECIPITATION | mm | 14.6 16.0 13.9 [ 10,0 1.1 NIL | NIL [ NI | NIL 0.5 38 10.9
MEAN NUMBER OF RAIN DAYS [> | mm | 2.0 1.9 1.9 1.4 0.2 NIL | NIL | NIL | NIL 0.1 0.7 1.7
MEAN NUMBER OF DAYS PER MONTH WITH ;
FOG [ visibility 1 km or less | 1.7 1.2 0.4 * 0.2 0.1 0.1 v 0.3 0.7 0.9 1.0
DUST | visibllity 1_km or less | 0.2 0.3 0.5 0.6 0.2 0.8 1.1 0.3 0.1 0.1 0.1 0.2
THUNDERSTORMS 1.1 0.9 1.7 1.9 0.6 NIL | NIL | NIL | NIL 0.2 0.6 0.8
NOTE: * = LESS THAN 0.05 BUT MORE THAN ZERO. = PREVAILING WIND 1973 - 1995, @ = WIND SPEED 1980 - 1990, # = SUNSHINE 1968 - 1990.
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Introduction

The state of Bahrain cares much for sports in general and gives more
attention to football . This popular sport is often supported and provided with all
necessary tools such as playgrounds, tools, and recognized and well-trained
coaches. However, there are certain factors that cannot be controlled in a state
like Bahrain, the weather conditions being the most obvious. Temperatures are
high reaching 54.4 C in summer as reported by the meteorological stations in
Bahrain.  This hot & Humid weather hinders training as it seriously affects the
physiology of human body particularly when dealing with open-air (out-door)
sports such as Football.

It is well known that hot & humid weather conditions exert additional
stress on the Heat control system in human body. This situation may lead to the
incapability of the body to control (equalize) its temperature, a situation which
may cause even death.

Thus, it is essential to have a complete & comprehensive plan to control
those Heat Stress (hazards) and avoid Their negative impact. This can be made
possible through better planning for training programmes and time table in
accordance with the distribution map of temperature peaks from one side and
the ability of the players to function under those circumstances from the other

side.

Research problem and importance :

The seasonal football programme in Bahrain has never been revised or

———evaluated first since —the start of the football (Season Program of Football First

Class) in 1998. This study has derived its importance (cruciality) from the Heat
stress related to the geographical location of the State of Bahrain and its relation
to the main concerned factors, the player, the coach and the Bahrain Football
Association . The whole process needs (deserves) a comprehensive evaluation

in order to help the Bahrain Football Association & the Football clubs to design




reliable time table adaptable to the mentioned weather conditions in Bahrain

and reach better performance levels.

The goals :

The research is aiming to :

1- The evaluation of the (super Grade competition) timetable in high of Heat
stress.

2- The evaluation for the training load distribution for the coaches.

3- The evaluation of general information and procedures followed by players,
coaches, and referees to prevent Heat Stress.

4- The suggestion of suitable procedures for prevention from Heat Stress.

Questions:

1- Does the Bahrain Football Association consider climatic conditions when
setting the super Grade Competition Timetable?

2- Do First Class Football Clubs’® Coaches consider climatic conditions when
distributing training load?

3- Do players, coaches, and referees have enough information about Heat
stress?

4- Do players, coaches and referees take necessary precautions against Heat

Stress?

The Methodology:

The researcher has followed the descriptive method to better fulfill these

objectives of this study.

The sample :
1- Coaches:
The sample has comprised all population of coaches assigned for Super

Grade Clubs of Bahrain during 1998/ 1999 season, Al-Ahli, Al-Hilal, Al-Hala.




Al-Mubharraq, East Riffa, West Riffa, Al-Budaiya, Al-Bahrain, Al-Beseteen and
Isa Town. The total number of these coaches is ten (10).
2- Players:

A sample of one hundred and ten (110) player was randomly chosen
from three hundred (300) registered players. Eleven (11) players were taken
from each of the ten (10) Super Grade Clubs. Two (2) players (one from each
of Al-Ahli club and Al-Budaiya club) did not complete the questionnaire thus
the actual total number if the sample was (108).

3- Referees:

A sample comprised all referees who administrated (managed, ruled)

the competitions during the 1998/ 1999 scason. All are licensed (certified)

referees.

The statistical processing :

The researcher used :

- has used tabulation, graphs,
- mean and standard deviation
- percentages

- correlation co-efficiency

Extracts :
1- Heat Stress in Bahrain:

a) The degrees of Heat Stress reach their minimum (lower) averages

(Levels) during October, November, December, January, February,

March, April and May. Consequently, it is safe to practice outdoor sports
(athletic activities).

b) The degrees of Heat Stress reaches their Maximum (highest) averages
(levels) during June, July, August and September. Consequently, it is

unsafe to practice out door sports (athletics activities)




2- Evaluation of the timetable in perspective of the Heat Stress map in

a)

b)

Bahrain:

The Super Grade Competitions takes place during winter and extends to
the beginning of spring.

The degrees of Heat Stress did not exceed 31Cduring the competition
time, which starts at the end of November and finishes at the end of
April next year. This has avoided the critical period.

The evaluation of the distribution of training requirements training

load for coaches in perspective of the Heat stress map:

The designing of training requirements was directly related to the degree
of Heat Stress.

Some cases were reported where individuals did not consider the Heat
Stress when deciding training requirements.

The number of mistakes decreases as we proceed and move forward
along the season.

The evaluation of general information and preventive precautions
adopted by players, coaches and referees.

a) Coaches:

Information about heat stress is generally weak ( 68.7% ).

Preventive precautions are rarely taken ( 70% )

The majority of the coaches do not attach to necessary preventive
precautions.

The Heat Accumulation programs are up to the world standards.

_Allcoaches know about “First Aid” procedures in case of Heat stress

(98.1%).
b) Players:

Players’ information about Heat Stress is obviously weak ( 53.1%).

Players’ information about preventive precautions is weak ( 54.4) .




¢) Referee:

Referee information about Heat Stress is weak ( 68% ) .

Referee are interested care about the preventive precautions ( 77% ).

Recommendations :

In the light of results of this research and the extracts reached, the

researcher recommends the following :

1- Recommendations related to the Bahrain Football Association :
To set the timetable between the beginning of November to the end of
April to avoid high temperatures & humidity which cause Heat Stress.
Organizing training (orientation) programmes for players and coaches to
raise their awareness of Heat stress and preventive precautions.
Publishing (issuing) informative brochures & banphlets by the High
Council for Youth & Sports to be distributed among players, coaches
and referees.

To provide each club with advanced devices for measuring temperature
& humidity to gather information, which can be used during out door
training.

To recommend to the (FIFA) to stop (postpone, cancel) the match
(competition) when Heat Stress reaches 54 °C.

2- Recommendations related to Coaches:

To stop (postpone, cancel) the training unit when temperature reaches

54 °C.

~ Assigning light training when temperature exceeds 33°C.

3- Recommendations related to the High Council for Youth &
Sports:
Increasing budgets for sport clubs to consider the recommended

measures.




The Council must issue procedures & banphlets in coordination with the
media to spread information about Heat Stress & preventive
precautions.

The Council must issue orders & regulations to guarantee the
administration of all out-door competitions between October & May.

4- Recommendations related to further studies :

Recommends further studies on out-door sports.

The effect of Heat stress on the body functions of Bahrain players.

Accumulated analytical studies to find any possible climatic changes in

Bahrain along a period of Five (5) years.
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