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CLIMATOLOGICAL MEMORANDUM NO. 82

PERCENTAGE FREQUENCY OF HOURLY VALUES OF DRY-BULB AND WET-BULB TEMPERATURES
AT MANCHESTER AIRPORT 1960-74
" BY H J BAKER AND JOYCE LAING

Introduction

Hourly chservations of dry-bulb and wet-bulb temperature were made at Manchester Airport (Ringway)
NGR $J/818850 during the 15 yoars 1960-74. The thermometers were oxposed in the standard louvered
screen 4 feet (1.25 metres approximately) above short grass. An analysis has been made by computer of
these observations to give monthly and annual tables showing the percentage frequency of combinations

. of dry- and wet-bulb readings in ranges of one degree Celsius. Tables are also given showing the fre-

quency of dry-bulb and wet-bulb temperatures separately.
Explanation of the tables

Tables 1 to 13 contain for each month, and for the year, the distribution of combined dry-bulb and wet-
bulb temperature. The ranges of dry-bulb temperature are shown down the left hand side: the ranges of
wet-bulb temperature, across the page, aro for the sake of brevity given as T (the dry-bulb temperature
range for the row) 7-1 degC, 7-2 degC etc. Thus i*.T is 0.1 to 1.0 then 7-1 is -0.9 to 0.0 and so on.

For any given range of dry-bulb temperature and associated wet-bulb temperature two values are given,
The upper figure is the percentage frequency of occurrence within the given range calculated to two
places of docimals; tho lower figure is the cumulative porcontage frequency of occurrence of dry-bulb
temporature and associated wot-bulb temperaturo groator than, or cqual to, the lower valuos in the
appropriate range as indicated, calculated to one place of docimals. Entries of 0.0* indicate values of
less than .05 per cent but greater than zero.

Example. In Table 1 for January, the percentage frequency of the number of hours with dry-bulb tempera-
ture within the range 9.1 to 10.0 deg C and the associated wet-bulb temperature within the range 7.1 to
8.0 deg C (column 7-2) is 0.71. The cumulative value in this ‘box’, 6.3, indicates that a dry-bulb tempera-
ture of 9.1 deg C or more and an associated wet-bulb temperature of 7.1 deg C or more occurred on 6.3
per cent of the hours. This value is derived from the sum of the upper figures in each box below and to
the left of a diagonal through the box concerned to the bottom right of the table, thus:

0.54 1.92
0.25 1.07
0.56 s ;
0.04 0.20 0.01 0.02 0.01

Slight discrepancies may occur in the last place of decimals due to the rounding off of figures when the
percentage frequencies were calculated; the printed cumulative figures are correct rather than those
obtained by simple addition of the figures in the tablo.

Table 14 gives the frequency of dry-bulb temperatures alone and table 15 gives the frequency of wet-
bulb temperatures alone. The annual percentage frequoncies have been worked from all the data and are
not a direct mean of the monthly figures.



Average of accumulated temperature

Accumulated temperatures are the integrated excess or deficit from a stated base temperature, and are
expressed as degree-days or degree-hours. From data given in table 14 tho degree-hours can be calculated
using the following method.

The average number of degree-hours in any month above a base temperature (6 °C) is given by the sum of
the products obtained by multiplying the entries for that month which refer to temperatures greater than
b °C (ie those values lying beneath the entry referring to the range of temperature whose upper limit is b)
by (1/2) x (N/100), (372 x N/100), (6/2) x (N/100) etc. respectively, where N is the number of hours in
the month, This assumes, in effect, that the entries in the ranges (b + 0.1) to (b + 1), (b + 1.1) to (b + 2)
etc, are concentrated at mid-point of the range (b + 0.5), (b + 1.5) otc.

Example. In March (number of hours 744) the average number of degree-hours above 15 °C is (from table 14):

0.4 x (1/2) x (744/100) = 1.5
0.1 x (3/2) x (744/100) = 1.1
0.1 x (5/2) x (744/100) = 1.9
0.1 x (7/2) x (744/100) = 2.6
0.0% (9/2) x (744/100) = 0.0
0.0% (11/2) x (744/100) = 0.0
0.1 x (13/2) x (744/100) = 4.8

11.9

To obtain the number of degree-hours below base 6°C the procedure is the same except that the percent-

ages used are those for the temperature ranges below and including the range of temperature which has
b°C as its upper limit.

This memorandum replaces No. 14 now out of print; similar data for other stations in the United Kingdom
will be published shortly (see list inside the front cover).
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Table 2 () PERCENTAGE FREQUENCIES OF DRY-3ULB AND ASSOCIATED WET-BULB TINPERATURES
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ASSOCIATED WET-BULB TEMPERATURE (DEG C)

DRY-BULB : , :
7 G\ T T3 Tl w5 Mt T T
T (DEG C) 1 x
Lol TO 5.0 st SR S e S R B
260 AR L ABIE AR 496
.1 10 6.0 LkT CELED tsage WG 0 060 8008
: IS T SR e i e e
g1 10 70 1,00 . 3,94 - 3.01 . 0439 Bjo8 . VeB
VRS2 9600 2TLT o TBuY - PBNETE 2a%8
Ti1 TO . 840 0,82 71 Zilk  Oubs  BleBx. Bie 0.04
0.6 6.1 1900 FmoL6  A9LRTT 19NN 1949
8.1 TO 9.0 D50 2,36 2,00 0.6% 06N
5.4 91 yrobk 12,3 i2Ls
9.1 TO 10.0 0.31 ‘1.62 T.02  0.37 00T ¢ Haag
2. 4.8 62 606 67 6T
10.1 10 11.0 0.06 D0.72 0,91 078 oi07
0.6 1.8 2.9 3.2 358 :
1.1 1o 1z.0 0.0 0.24 0.40. 0313 0,09
‘ 0.2 0.5 1.0 1.2 Y3
12.1 TO 13.0 s 0.04  0.10 ©.0s 0.03 0.01
0.2 0.3 0.6 0ot 0.4
$3.1.7D 14.0 0,08 0.08 ‘0.03
0.1 0.2 0.2
14.1 TO 15.0 g 0. 0% 0.03
0.0 o1
15.1 TO 16.0 001 0.0l
0.0 0.0



Table 3
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. Table 3(ceNDPERCENTAGE FREQUENCIES OF DRY~BULB AND ASSOCIATED WET=-BULB TEMPERATURES
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TableS  PERCENTAGE FREQUENCIES OF DRY-BULB AND ASSOCIATED WET-BULB TIMPERATURES
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- TableS¢+) PERCENTAGE FREQULNCIES OF DRY=BULB AND ASSOCIATED WET=BULB TEMPERATURES
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TableS(..t) PERCENTAGE FREQUENCIES OF DRY=-BULB AND ASSOCIATED WET=-BULB THMPERATURES
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Tabl b () PERCENTAGE FREQUENCIES OF QRY;BULB AND ASSOCIATED WET-BULE TEMPERATURES
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Table /  PERCENTACE FREQUENCIES OF DRY-BULB AND ASSOCIATED WET=BULB TENPERATURES

JULY 1960=74 MANCHEETER AIRPORT.

ASSOCIATED WET-BULB TEMPERATURE (DEG C)

DRY=BULB ;
T T . Te2 T3 Teml} Tw5 T 7 T3
T (DEG C)
Gl 0 0 003 e 04
9O L9 0G0
Wed e Bl Q.12 0e22 0.02
99.6 99,8 99,0
Rl 10, 940 N.1¢ 054 0,06
98.7 Q9,5 9946 QCsb
Bl 10 10,0 G714 .00 6.0
95,9 Q86 H 98 .8 08,.8
10.1 T“ 110(' (io”() ?05"' 0.71 0.07
£R.1 s b DGt 96.¢L
1.0 1D 120 1429 3,91 243 0,30 0,00
e 8762 91.8 9le 4 924
1215 T0 13,0 1.68 S5.06 2,09 1.04 D11
f‘“u‘* 7{’0‘* 82.0 8“.? 84.5
1335170 1650 1.85 4,48 Ze61 220 0.73 0e.12
43 o5 ‘;7.7 6766 7201 73.3 73.5
14,1 TD 15.0 s 3 4,68 3662 2468 l.14 0.33 0.06
214" 4166 5let 577 60,0 60e4 6045
1551 F0 160 0,78 29T 3.07 Zo 3l 1.83 Ne T4 0.09
]6.‘0 2().»‘0 3506 4].7 10503 "605 4606
1661070 170 029 Lot 2e36 2.16 1.90 1sk5 0634 0.01
Baid 1756 2266 2867 32%8 34,3 34,7 34,7
17 s) T 1Ra0 66 0.87 1471 1.81 1.78 l1.11 NDe53 NDe(:7
Ze) Te9 135 18.2 222 2460 247 24 .8
181 TL 19,0 0.01 0.28 0.88 1.35 1.38 1.29 Ne4a8 0.12
loh ?of/ (;.9 10.9 13.8 15.9 1607 15.8
15,1 T0 20,0 0,01 004 0,63 0,70 0499 0,76 0.5 0.38 0.0
0 et 1sh IR Kol Beth 99 10.8 11.0 11,0
204 TR 2150 0.0 002 0.09 0.39 0.48 0.82 0.56 Ce26 0.06
0.2 Neb L5 Seil heb 662 6.9 Te3 Teb
Zdad T 2250 C.C 0,01 0.01 0.18 0.39 029 Oe44 0.09 0.09
0.1 0.2 0.6 1.4‘ ?.6 3.6 Geoly N ".7
24.1 TO 23.0 0.0 0.0 0-08 0..20 0027 001‘0 0.18 0.02
ncl 002 006 1.2 2.0 2.6 250 3.1




Table 7(c..t) PERCENTACE FREQUENCIES OF DRY=~BULB AND ASSOCIATED WET-BULB TEMPERATURES

JULY 1960~T4 MANCHESTER AIRPORT.. -

DRY-BULB

T (DEG C)

23.1 TC 24.0C

24.1 T

251 0

26.1 TO

21«1 T0

280

2851 710 29,0

20.1

21.1

22.1

a3.1

24.1

251

26.1

17.1

TG 210
TO 2?.0;
TC 23.0
TO 24.0
TO 2540
TO 2640
TN 27.0

TO 2840

ASSOCIATED WET-BULB TEMPERATURE (DEG C)

0 0.17 0.29 0el13
1.5 le

0.0 0.03 004 0.15 (el7
0.1 002 091’ 006 0.9
0.0 0.04 0.04 0.04
0.1 0.2 0.2 Qo4
0,02 0003 0«C8
0.1 0.2 OeZ
0e04 0.03
0.1 Ool
0,04

R e | T=z10 Tk ¢

0,01

Teb

0,03

47

0.04

2.0

0,05 0.02

lol' lol

0.06 0.01

0.6 0.6

0.03 0.03 0.01
0.3 0.3 0.3
0.0 0.0 0.0
0.1 0.1 0.1

(@ e

e e

(% B
on

oo
e« e
W

w o

oo gl =
o °
O

W




Pable 8 PERCENTAGE FREQUENCIES OF DRY-BULB AND ASSOCIATED WiTwBULB TIIPERATURLS

AUGUST 1960=T4 MANCHESTER AIRPORT

ASSOCTATED WET=BULB TEMPERATURE (DEG C)

DRY-BULB .
T Te1 T2 T3 - T4 Tw5 T ™7
T (DEG C) |
£ 70 6,0 0407 0.04

100.0 100.0

Bel-I0 7.0 0.0 =~ 0,09
9908 QO’Q ;-

Fh 10 8.0 " 0.27 " 0.26 170,01
99 .5 99,8 GG .8

.1 O 9.0 " 0,607 0.57 7 006

9.1 TO 10,0 074 152 0.16

1001 T ke O 0.82 259 001}7

[

13.1 10 12,0 1.67 be34 1.69 0,06

12.1 TO 13.0 1.82 5.6‘} 2097 0068 0.03
L G0l 157 B.8T 6.tk Y60 0,09

1"01 70 15.0 1.42 4033 * 3.84 3012 0.86€ 0.22

15,1 T0 16.C 079 321 2098 2030 1.90 0.€5 0.06

16.1 TO 17.0 0634 2.00 2061 2014 1.88 1.13 0s38 “rOa86e

8.1 15;9 2305 2803 31.() 33.“ 33.0 33.‘4‘

17:1°970 1850 0.13 1,05 1.68 2412 1.41 1.00 0.56 0.0%
el Te8 1345 185 2ka3 227 2253 2244

18,1 70 19.0 0.01 0,30 0,88 1.24 lea7 0.88 0:32 0.08
102 3';0 600 1007 1306 1“09 15.3 15."

19,1 T8 20.0 00 e N2 (0e30 0,89 1.2¢ D73 0.34 0,10
0.5 | 2.7 5eb 8e2 9.6 10,0 6 §

20.1 TO 21.0 0.0 0.0 006 0,20 0.73 0,74 0.45 0,06
0.2 005 lcl 2.‘0 1?02 5.7 6ab Eo b

21.1 TC 2?.0 0.0 0.0 0.0? 0.0° 024 C."b 0.41 0.19
00 0.?

0.5 1.1 2.0 3.1 3.8 4ol

20

T-8

0.02
10.1




Table 8. 'PERCENTAGE FREQUENCIES OF DRY=-BULB AND ASSOCIATED WET=BULB TIMPERATURLS

DRY=-BULB

AUCUST

T (DEG C)

221 10 23.0

23.1

24.1

25.1

26.1

27.1

2861

T
TC
TC
TO
¥

TO

240

25,0

2660

27.0

2860

25.0

1960=T74

OO

MANCHECSTER AIRPORT

ASSOCIATED WET-BULB TIMPERATURE (DEG C)

p i T3
.0 0.02
o2 0.4
0,03
0.2

21

-9

T




Table 4

PERCENTAGE FREQUENCIES OF DRY=-BULB AND ASSOCIATED WET=BULB TEMPERATURLS

SEPTIMRLK 1960=74

DRY-BULB

T (DEC C)
Yl Th

4e01

10.1

11.1

12.1

13.1

14,1

15,1

16.1

171

TC

TO

TO

TO

Tn

0

TC

TO

10

TC

TO

TC

TC

TC

T0

TC

2e0

3eC

Eel

16,0

11.0

13.0

14.0

16.0

17.()

18.0

MANCHESTER AIRPORT

ASSOCIATED WET-BULB TEMPERATURE (DEG C)

T

0014
100.0

002
1000

0.1E

QG o5

Coels
C9e?

Db
GQ,2

O.(‘f"
C‘".Q

0 * G (o)
orc o ()

lcf' .‘

89.5

o5 €
0.1

1.4¢
6769

loé)('
"‘t .2

38.5

Tea

.01
1000

0.01
94,9

0.06
00,7

0e28
69,5

O.(“o
Q“of')

l.52

9Te2

2041
G440

Twe2

0.03
Qi o B

0.20
97.5

«50
4,8

1.21
0.0

5 29
Lot &

g4l

T3

22

i)

1.33
17.6

s

0.01

w7




Nableq () PERCENTAGE FREQUENCIES OF DRY-BULB AND ASSOCIATED WiT=-BULB TIMPERATURES

SFPTEMAER

DRY-BULB

‘T (DEG C)

18.1

T0

19,0

19.1 TO 20.0

20.1

2l.1

22.1

23.1

24.1

25.1

26.1

27.1

21.1

22.1

23.1

2 Gl

251

261

TO

TO

TC

18

TO

TC

TC

2

T0

TO

T

TO

T0

TO

21.0

22.0

23.0

240

270

28.0

24.0

25.0

2640

27.0

e e o o ¢ e
- O N O w O
[l 3 w

OO0 OO0 00
N

-0

ASSOCIATED WET-BULB TEMPERATURE (DEG C)

Te=1

OO0 =D
e o s
» O N
N D

o O
e o
- O

e o)

MANCHESTER AIRPORT

oo 2 0

-0



S

Table |10 PERCENTAGE FRIQUENCIES OF DRY=-BULB AND ASSOCIATED WET-BULB TEMPERATURES

OCTOBER | 1960~T4 MANCHESTER AIRPORT.

ASSOCIATED WET-BULB TEMPERATURE (DEG C)

DRY=BULB :
p ©1 ny 2t e T
7 (DEG C) 3 g " 5 . Db ] 73
1.9 10 £1.0 o +0.0)
100,0
DY B 0.0 & L 0.0% 50,05
©0,8 100.0
L T Rk T ol 20 o P

GG e GS.8  SG.8

lel TO ; 2.0 0.31 026 C.C3
qq.l q(;..: 9‘?.5

sl 10 5 3.0 Ol 0.35 0.04
S0 .2 98, OF 9
3.1 TC . 4.0 QT 0,54 Nel9 0,05
08 .8 07.8 0f.1 98.1
) X0 5.0 0.91 0.67 0.2 0.03
: 94 .6 96.1 Q6.5 9646
5.1 1O 6.0 1+29 1.66 036 011 0.01
©0 .6 e3,7 Q4,3 94,% 94,5
1 T 1D 1649 3,53 1.00 0,13 0.0¢
8262 8S .4 9068 91.0 91.1
T3 210 B0 1,50 4eBh 1.63 0e35% 0.0° 0.02
7362 81.8 8463 84.8 84,9 fih o0
2.1 TH 9.0 1.:89 4.64 2.63 070 0.0¢
62. 71.7 75.:’ 76." 76.5
9.1 T0:10.0 186 5,08 2.78 0e97 D) T

10,1 TO 11,0 1.27 5.05 3.34 1.13 0.14
3666 478 540 5565 8546
11.1 TN 12.0 1.46 4 o34 3eT° 2,03 034 0.03
265 35.4 4165 Lo 3 b4 o7 44,7
12,1 TO 13,0 1.24 Be92 2067 l1.66 062 004
173 250 296 21.9 3267 227
13.1 T0O 14.0 lelé 3402 7 | 1.00 0e60 0.08 0«01
(‘,'7 1(".0 1“'0” 210(; ?? 2 ??.b ;)?.5

14,1 TO 15.0 0.51 2.72 1.62 1.06 057 0.11 0.02

24



"l‘ablelo(u--') PERCFNTAGE FREQUENCIES OF DRY=BULB AND ASSOCIATED WETw-BULB TiNPERATURIES

CCTORER 1960=74 MANCHESTER AIRPORT..

ASSOCIATED WETw-BULB TEMPERATURE (DEG C)

DRY=-BULB
T Twq T2 T3 Ted w5 75 T
7 (DECG C)
15.1 TO 16.0 D08  0.82 1500 0015 - N8 - DR 0.0 0,01
103 3.2 5 "5 60(' 7.3 70'.’ 7.5 706
16.1 TO 17.0 Dalia D36 089  0:85% 088 .0.13"°. 0.,0%
0.3 B 2.3 2,1 2.7 3.8 3.9
17.1 1D 18,0 0.0 0,064 0,17 0:28 65 010" D% 0.02
0.1 0.3 0.6 3 1.5 1.6 1.6 1.6
18,1 TO 19:0 0.0 D07 - 0.15 BJ1IE" . 0,08 U032
: 0.1 0e3 0e6 0.8 0.8 0.8
19.1 TC 20.0 L ap1 0.0 031° o0
: 0.1 0e2 0.4 0.4
20:1 D 21.0 0.04 0.04 N.04 0.02
0.1 0.1 042 0e2

21,1 TO 22.0

22.1 TO 22.0




Table I

PERCENTAGE FREQUENCIES OF DRY-BULB AND ASSOCIATED WET-BULB TENMPERATURLS

NOVEMBER  1960=T4

DRY=-BULB
‘7 (DEG C)
~6.9 TO =6.0
=5.6 TO =5.0
=449 T0 =40
-3.6 TO -3.0
-2.9 TO =2.0
-1.5 TO -1.0
0.9 TO 0.0
D3 10 1ab
$.1 10 2.0
2,1 10 2.0
3,1 TO 4.0
%) 10 5.0
£.1 T0 6.0
§.1 10 7.0
7370 8:0
8:1 10 9.0
9.1 TO

10.0

ASSOCIATED WET-BULB TEMPERATURE (DEG C)

0.02
100.C

0.006
100,0

0.15
99,9

T

0.01
100,0

T2

0.04

8.6

2.11

2042

PR
204

T3

0.01
07.3

0.10
8041

0o 14
732

VP §
bllo.?

0.70
$he3

0.93

%1.n

0.89
31.0

0.66
21,2

26

MANCHESTER AIRPORT .

T4

0.07
2143

™5

T6

=7




Table !l («*) PERCENTAGE FRIQUENCIES OF DRY=~BULB AND ASSOCTIATED WET-BULB TIMPERATURES

NOVEMBER 1960-T4 MANCHESTIR AIRPORT.

ASSOCIATED WET-BULB TEINMPERATURE (DEG C)

DRY~BULB :
. b\ Moo T2 Te3 Tty Te5 Twb T=7 T3
7 (DEG C)

10.1 T0O 11.0 0.60 2:63 l1.42 0,39 0.08
11.1 TO 12.0 0.32 1.69

12.1 TO 13.0 0.22 0.89 0.83 0.28 004

105 2 7 3.7 ‘}.0 "ol
13.1 0 14.0 0,04 0,82 0.31 0.15 0.03
D¢t .3 1.6 1.8 1.8
$4.1 TO 15.0 0.0 0e13 0.28 0,02 0,02
0.1 0e3 0.7 0t 0.8
15.1 TO 16.0 0,086 0.13 0.09 0.01
0.1 0.2 0.3 063
34110 17.0 0.02 0.02
0.0 0.0

27



Table!2  PERCENTAGE FRIQUENCIES OF DRY=~BULB AND ASSOCIATED WET=-BULD €7 /PERATURLS

 DECEMBER 1960=74

MANCHESTTR AIRPORT.

ASSOCIATED WET-3ULB TEMPERATURE (DEG C)

DRY=BULB
Ly
| T (DEG C)
i -11.9 T0-11.0 .01
| 160,0
| ;
| -10.9 T0-10.0 0.02
100.0
-9.9 TO -9.0 0.02
100.0
_8.9 TU “B.O 0.02 >
Q9.9

~T7¢9 TO =7.,0 0.02
2992}

"609 TO "'600 0012

5G9
-—’09 TO ""'.(" 0.43
99.6
-‘?09 TU ~440 0.67
G8.8
"3.9 TO _300 1016
97.4
=239 TO =2.0 l1e67
95.3
} -109 TO “1.0 lo‘fl
| ©2.0
| : ,
| -0.9 TC 0.0 1.98
88,1

8.1 10 1.0 2.2°
2.1 70 2.0 2,78
2010 3.0 - 0%y o

2170 6.0 3.04

2 55 o R

T-1

0.01
99.9

T2

0.01
GCel

T3 Twq) w5 T 7 ™3

0,01
9069

001
8.7

0.02
80e4

0.13
72.9

0.09
64 .8

28



:TablcllﬁhﬁPERCENTAGE FREQUENCIES OF DRY-3ULB AND ASSOCIATED WET-BULB TENPERATURES

DRY-BULB

DECEMBER 1960=T4

7 (DEG C)

41
5.1

6ol

10.1
11.1
12.1
13.1

l14.1

TO
10
TO
TG
TO
T0
TO
T0
TC
TO

TO0

5.0

6.0

13.0

14.0

15.0

MANCHESTER AIRPORT

ASSOCIATED WET=BULB TEMPERATURE (DEG C)

Tee2

1.21
5442

29

0.13
Ge7

0.24

PN

. i

Tt ™7



Table!> PERCENTAGE FREQUENCIES OF DRY~3ULB AND ASSOCIATED WET-BULB TEMPERATURES e |

~

ANNUAL 1960=T4 ; MANCHESTER AIRPORT

ASSOCIATED WET-BULB TEMPERATURE (DEG C)

DRY--BULB :
T Tee1 T=2 T3 T4 T=5 Twb T=T7 T3
7 (DEG C) : ;
-12.9 T0-12.0 000+
100.0
-11.9 Tﬂ—ll.O 0.00+
100.0C
-10.9 T0O-10.0 001
100.0
-3.9 TO =9,0 0.02 0,00+

“8.9°T0 ~8.0 A.0h 600
S o b 0.5 -B.or

=69 TO -6.,0 0.06 0.01

"509 10 -5.0 0012 0.03 0.00+
9G.8 99.8 99,8
-4.,9 TQC =4.0 0.15 0.07 0.00+
9906 0906 Q907
£330 W o830 0.27 0.14 001
99:3 99%9.4 0% 4
y =259 10 =250 0.40 0,27 0,02
OBs T 99,0 29,0
-1'9 TO "1.0 0045 0050 005 Ce 00+
9706 '38 3‘ 98.3 °8.3
-0.% TO Q.0 O.64 0.82 Cels 0000"’
96,0 OTe2 97«3 973
81 IR 1I,0 0.84 1,32 0.24 0.02
G362 9543 957 957
l.1 TO 2,0 1.06 3 U i ¢ 0.66 0.05 ' 0.00+ ¢ : i

89.8 G2.4 93e2 93.2 93.2

2100 3.0 1.03 201 064 0s.11 0.00+
65.6 88.7 8G.5 E£Ge7 8G.7

3.1 TO 4.0 i R e O 239 0.91 O0s14
80.8 8465 85.7 85.9 85.9

(@]
.

o
—



-

bl el3 () PERCENTAGE FREQUENCIES OF DRY-BULB AND ASSOCIATED WET-BULB TEMPERATURES

ANNUAL  1960-74 ; MANCHESTER AIRPORT

ASSOCIATED WET-BULB TIZIPERATURE (DEG C)

DRY~BULB . :
7 Tt T2 T3 Tl 5 b 7 T8
T (DEG C)
Y8 5D $e1B 0 BEh 0593 01T OuDa Dinos
L UL e B T
E.1 19 6.0 0.94 2,99 1,33  0.27  D.06  0.Heif 0.00%
ok T5ah S MEE IeY Wi e hp
50 %0 7D .09 3,61 .65 p.a2 Dioo 0.8 b 6ok
1.9 | BT.& 89,9 Tb.E T 6E 7006 ok
2170 B0 1,01 306 1,58  0.56 0.8 0825 4.06%
BES.0 . 60.8 Bt 6Ll AR bhm  Beis
8.1 TO 9.0 1:15 - 2.91 Vs 0.8 o Th- 0.0 bbb
48,3 BA.0 . Se.e  B1.7 BT0 SR FR .l

9.1 TO 10.0 0.9C 2.81 1e62. Q67 0.22 0.06 0.00+

16.1 T0 11.0 0.64 248 1.70 0.66 0.27 0.06 0.01
4

¥1lek TG 12,0 0.72 2439 1499

32%1 TD 13:0 0.66 2.34 1.68 1.00 0.46 0.16 0.02» ‘0.00+

13.1 TO 14.0 D54 l.84 1.65 0.°7 0.61 0.22 0.04 .00+ 0.00+

14.1 TO 15.0 0.30 1.49 1,37  1.08% p.g%" o.79" B67 o6 0 00k
FL0 2.4 Yee2 NE.8 %0.). 6.5 S0.6 0. AN
15.1 1D 16.0 0,18 - 0.91  1.06 0.97 0.7 0.477 6.10  0D.02 0 06d
4 o3 8 10,89 12:6 . 14,8 T BT fsiAL geAl e
¥6.1 T0 17.0 D06 0,69 - 0.78 - 072 0.7 0.48Y o6.18 0,05 0.0}
2.0 Gl 6.5 8o 9.9 - 0.7 10:9. 1r.0 ®Atig
i7:1 T0 18,0 0,02 0:21 0.%1 0,87 0,55 0.4 0.23 9.8 004
| 0,5 2.0 3.5 5ol beb 253 7.5 7.5 7.5
| 18.1 T@ 19.0 0L00% % 0,06 0:22 W36 “0.40  0.87 d.08 Vo b aB
0.3 0.9 1.8 2.9 3.9 4.6 4,9 5,1 5.1
19.1 TO 20.0 0.00¢ 0,01 " 0.08 021 ©0.29 '‘0.27 o037 G908 B0
C.1 0.3 0.8 1.5 a5 2.9 3.2 X2 3.0
20,1 TH 21.0 0.0 D.00% 0:02° 0,00 0.185° ©0.20 “0.16 0.68 ©0.03
0.1 . 3 2.0 2.2 oo



Tabl el3(wt) PERCENTAGE FRIQUENCIES OF DRY-3BULB AND ASSOCIATED WET-BULB TEMPERATURES

ANNUAL.  1960-T4

DRY-BULB

T (DEG C)

16.1 TO

2 P |

18.1

19,1

20.1

21.1

22.1

23.1

2401

25.1

26.1

27.1

281

T0

10

TO

TO

TO

TO

TO

T0

e

TO

TO

17.0

18.0

1.0

20,0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28,0

25.0

MANCHESTER AIRPORT

ASSOCIATED WET-BULB TEMPERATURE (DEG C)

| T=10 Ten i T2 T=13

0.00+ 0.00+ 0.00+
0.01 0.00+ 0,00+
2.2 2k 2e2

0.02 0.00+ 0.00+ 0,00+ 0.00+
1,5 1.5 1.5 1.5 1.5

100 loC‘

0.02 0.00+ 0.00+
0.6 0.6 0.6
0.02 0.0l

0.3 0.3

0.01 0.01 0.CC+
0.2 0.2 0.2
0.02 0.01 0.00+
O.1 0.1 0.1
0.00+ 0.00+

0,0 0.0

0.00+

0.0

%



_Tgble|5km0PERCENTAGE FREQUENCIES OF DRY=-BULB AND ASSOCIATED WET-BULB TEMPERATURES

ANNU AL 1960=T4 ) MANCHESTER AIRPORT

ASSOCIATED WET-BULB TEMPERATURE (DEG C)

DRY-BULB
| ) T T2 T3 T4} Tw5 Teb T=7 T3
| 7T (DEG C)
21,1 10 2250 0,00+ 0,00+ 0,03 0.08 0.12 Oe14 0.06% 0.0%
8 | 0.1 0.3 Oeb6 0.9 l.2 le4  F0
22t T 230 0.0 0.01 0.04 0.08 0.10 0.0¢ 0.05
0.1 0.1 0.3 0.5 07 0.8 0.9
23,1 TOQ 24,0 0.00+ 0601 Ce 04 0.07 0.C5 0.05
0.1 0.1 0.2 0.3 0.5 0.5
94:) TQ-25.0 0.01 0.01 0.03 0.04 0.03
0.0 0.1 Ce2 O. O3
25.1 TO 26.0 0.00+ 0,01 Ce01 C.02 0.01
0.0 0.0 0.l 0.1 0.1
2631 TQ 27.0 : 0,00+ 0,00+ 0.01 0.0C1 0.01
0.0 0.0 0.0 0.0 O.1
27,1 10 28.0 : ; 000+ Q0% 0,01
0.0 0.0 0.0
2801 TO 29-0 : 0.CC+ 0.0G+
0.0 0.0




O+
Q0.C+
CeC+
Q.0+
OeU+
CaO+

Lo
o
Q
>

Dec
G0
O.0+
.0+
Qa0+
Ue U+
C.C+

Nov
0.0
C.0
C.0
0.0
0.0
0.0

Oct
a0
C.0
0.0
0.6
Q.U

Sep
UeO
0.0
0.0
0.0
CeC
000

Aug
0s0
0.0
0e0
0.0
Oel
0.0
U.U
000
0.0

U.C
Ce 0
(e U

0.0
CeC

Jul
Ue U
O.(J
Oe(

.Jun
0.0
0.0
0.0
0.0
Oe O

Ce G
C.C
O« 0
0.0
Ce 0

May

Apr
Ce0
Je O
C.0
Ge0
056
C.0
0.0
('o()
Va0

00
0.0
0.(/
(-'00
OO+

Feb
Oe4
0.0+
Cal
el
Gk

Jan
O. 0+
0.1
C‘o‘f

PERCENTAGE FREQUENCY OF HOURLY DRY-BULB TEMPERATURES MANCHESTER AIRPORT 1960-74
" s 0

=9u

o TAS
-1 1‘(_»
=1C0
-80
=70
=60

TO

TO
-£9 TC

Table 14
<
=119 "FQ
-1G8 TO

-G0
-79 TC

DRY BULB TEMPERATURE(UL.1C)
v 072

(@)

0.0

0.C

1
Ga2
Ce4

O

1.0

Ceb
1.8

D=

(8 25074
C.3
0.8

Qe
Oe0U

e

CeC
CeC
OeU

Ca0
0.0

0e0
CeU

C.0
Ce O
Oe G

U C
O 0
Qe
0.0

CeU+

C.1
Ve
Oets

C'.3
Ue5
a2

a2

Qe &
Ce 8

-20
~10

&0

TG
DR

=690
e

“‘f(‘

- G‘O . 0.0 o
C.0

Ce7

(a1

N

10
=19 T

5 X
—-24

Ce7

¥e3

0.0
la ¥
0E)

bGe &

1.6

443

2

-y
Loae

CeC

0.0
0.0
0.0

CeC#

Ca7

N

o~

u)

0
10

<l

T0
IR EE
1118

=9

n

00(j ()..3 3.0 C.3

0.0

G
00

0e0

Ge0

19

Tak

0«6
Ve

CeCH+
0.0+
Ca2

Oe
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