“

UbC
5951455346

METEORCLOGICAL OFFICE

CLINATOLOGICAL MEMORANDUM

No. 68

WIND AT BALLYKELLY

by S D Glassey and W G Durbin B Sc

Climatological Services (Met O 3)

May 1971
AP S

!

)

k
i AR

G.13609/Ss/7/31/85 3 8078 0002 3361 1



o

o

UDC
551.553.6

WIND AT BALLYKELLY

by S D Glassey and W G Durbin B Sc

B Introduction

in 1962 Woodley(z) carried out an analysis of wind data for Belfast
(Aldergrove) Airport, the only place in Northern Ireland for which a
comparatively long-term (31 years, 1928-1946 plus 1949-1960) anemograph record
was then available, Short-term records are available for a few other places,
however, and of these the longest is from Ballykelly in Co Londonderry.

The wind instrument used at Ballykelly is a dircct recording pressure-tube
anemograph, It was installed in May 1957 and in the ten~year period to April
1967 with which this analysis is concerned it remained unchanged in type and
position, It is located at 55004'N o7°01'w, the Irish grid reference being
Ic(24)624235 (Fig 1). The altitude of the site is six feet above mean sea
level (Belfast datum) and the vane is fifty five feet above the ground, The
effective height of the instrument is thirty five feet.

A simplificd map of topographical features influencing winds at Ballykelly
is shown in Fig 1. The location is naturally sheltercd by the Sperrin Mountains
to the south and east and to a lesser degree by the lMountains of Inishowen
to the north-west, The valley of the River Roe, rumning south/north, provides
a naturel path for southerly winds. The River Foyle valley, orientated south-
west/horthpeast, provides a natural path for south~westerly winds.

2. Data available and method of analysis

In the period May 1957 to April 1967 the full 87,648 observations of hourly
mean wind were cvaluated to the necarest knot for speed and to the nearcst tep
dogrecs for direction., They werc examined statistically on a monthly basis,
firstly in relation to the frequency of occurrence in various ranges of both
speed and dircction and secondly by obtaining monthly mecans and extremes of

wind speed., The results are given in the form of & Wind Rose and Tables,

/(a)
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(a) 3#ind Rose
A Wind Rose, indicating the distribution over the various speed ranges
for cach of theo twelve direction ranges, is given at Fig 2.
It will be seen from Fig 2 that the direction range of the most frequent
winds is 230 to 250 degrees. However, this range cannot be called the
prevailing wind direction, since winds from the ranges 260 to 280 degrees,
110 to 130 degrees and 200 to 220 degrees are almost equally frequent. Other
features apparent from Fig 2 are
(a) about 33 per cent of all winds of 17 kt and above come from
directions between 220 and 280 degrees
(b) the low frequency of observations with wind directions between north

and east.

(b) Tables of frequencies and means

The following ten Tables are given:-

Percentage frequency of wind speed with direction TABLE 1
Statistics of mean wind spceds TABLE 2
Statistics of gust speeds TLBLE 3
Statistics of gust frequencies TABLE &
Frequencies of gusts exceeding 33 kt TABLE 5
Frequencies of gusts exceeding 47 kt TABLE 6

Number of days when gust speeds exceeded 33 kt, their
duration and maxinum duration in any one day, for
each month and for the year TABLE 7

Number of days when gust speeds exceeded 47 kt, their
duration and maximum duration in any one day, for

each month and for the year TABLE 8
Days of gale TABLE 9
Extreme value analysis (after Gumbel) TABLE 10

TABLE 1 ~ Percentage frequency of wind speed with direction

Table 1 has thirteen sections ~ one for each month of the year and one for
the year as a whole. Wind directions are divided into twelve thirty-degree

/ranges
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ranges (e.g. 350-010 degrees covers the range 346-01) degrees) and wind speeds
are given in knots. The entry O+ is used when the frequency is less than
0.05 per cent. At the foot of each column are given total percentages of
winds within a given range of wind direction, taking all speeds except calm
into account and, at the end of each row are given total percentages within
various speed ranges whatever the direction. It will be scoen that in some
cases therec are snall difforences between the given totals and the suns

of the figures in the rows or columns. This is because the figuros in the
Table have been rounded to. onc place of decimals., The esguivalence between

the ranges of wind speed in kncts, mph, metres nor second and Beaufort

Force is given in the following Table,

Knots || 1-3 | 4=6 | 7-10 | 11-16 | 17-21 | 22-27 | 28-33 | 34~40 | 41-47 | 4,8-55

Miles
per 1-3 | 4=7 | 8-12| 13-18 | 19-24 | 25-31 | 32-38 | 39-L46 | L7--54 | 55-63

hour

Metres|| 0.3 | 1.6 | 3.4 55 8,0 ['10,8 :113.9 | 17.2 [ 20.8 | 245
per to | to | to to to to to to to to
second || 1.5 33| 5.4 749 1057 1 13.8 | 173 1 207 A4 2l L o8k

Beau-
fort 1 2 5 k. 5 6 L 8 9 10
Force

/TABLE 1
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Table 2 Statistiocs of mean wind spe-~d

This Teble gives the following statistics:

(a) average mean hourly wind spocd (knots) for cach menth of the year and
for the year as a whole. The figures were obtained by calculating mean
hourly wind speeds for each month and year separately and then averaging
them over the ten year period, May 1957 - April 1967.

(b) stendard deviations of mean hourly wind speed (knots), May 1957 =
April 1967.

(¢) highest hourly ncen wind speed (knots) in the period May 1957 -
April 1967.

(d) year(s) of occurrence of highest hourly ncon wind speed.

(e) lowest monthly maximum hourly mean wind speed (knots) in the
period

(£f) year(s) of occurrence of lowest monthly maximum hourly rican wind
speed.
*(a) ildergrove average hourly ncen wind speeds (knots). May 1957 -

April 1967.

*(b) sStandard deviations of fAldergrove average hourly mean wind speed

(knots). May 1957 - April 1967.

¥ The figures for Aldergrove have been included for purposes of comparison.

TLBLE 2 - STATISTICS OF MEAN WIND SPEED

JaN FEBL MAR APR MAY JUN JUL AUG SEP OCT NOV DEC {YEAR

(a) 9a1 10.2 10.8 903 7.8 7#3 7'3 707 7‘7 805 801 961*' 8.6
() Tebh 1 2,60 1,81 1,6k 419 1.29 4311 1.79 1,59 1.68 4.6% 48

(c) 50 hoor i BBes ). oG- 37 ag s agc o ed G ERc R e
-(a) 1965 1963 1966 1960 1962 1960 1961 1957 1961 1959 1965 1962

1963
1965
R 1966
: (e) 28 25 25 . 20 22 20 17 18 17 23 22 24
(£) 1958 1965 1961 1964 1957 1957 1965 1958 1959 1964 1958 1960
X 1959 1960

ALDERGROVE, for comparison

(a) Q08 .0 4181000 9.7 - 909U 9lE g q0e0 9.7 x 40,7110,
(v) Bab8 2,59 .67 1,61 2,02 AR da3s F.85 471 o1 T .18 oA 07
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Table 3 Statistics of gust speeds

Table 3 which also includes some comparative figures for Aldergrove,

is in eight parts giving the following statistics on gust speeds in knots:

(a) average monthly maximum gust

(b) highest maximum gust recorded for each month

(¢) year(s) of occurrence of highest monthly maximum gust
(d) lowest monthly maximum gust

(e) year(s) of occurrence of lowest monthly maximum gust

The following are comparative figures for Aldergrove based on the same

period, May 1957 to April 1967:

(a) average monthly maximum gust
(b) highest gust recorded for each month

(¢) yeer(s) of occurrence of highest gust for each month

TABLE 3 - Gust speeds

BALLYKELLY (May 1957 to April 1967)

JJAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

(2) g'so 59 5k 52 49 46 4O L7 53 53 57 59
(B L7115 6 66 57 67 4B B} g% gi-uigE. 96
(c) {1965 1961 43257 1960 1962 1962 1961 1962 1961 1959 1963 1962
(d). | 50 50 &7 L6 3735 32 37 36 ko k% L

(e) 11966 1964 1959 1962 1957 1957 1965 1960 1959 1966 1958 1961
1964 1959 1958

* A gust of 92 knots from 200° at 1525 GMT on 16 September 1961 is the

highest gust recorded to date at Ballykelly

ALDERGROVE, for comparison

(e} 155 49 49 X9 k9 44 39 46 4B 52 B3 - BS
(b) 169 6356 57 60 66 47 86 76 6B 72 69

(c) 1961 1961 1963 1959 1964 1960 1964 1957 1961 1961 1959 1966
1965 1963

G. 13434/VT/2/71/50
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Table 4 Statistics of gust frequencies

. This Table gives the percentage frequency of maximum gust speeds
within ten knot ranges for each of the twelve 30-degree direction bands.
The Teble is based on the maximum gust recorded in 3,652 observations —

ie one for each dey of the ten-year period.

TABLE 4 - Gust frequencies

BALLYKELLY (May 1957 to April 1967)

fﬁi‘; 350~ 020~ 050— 080— 110~ 140- 170~ 200~ 230- 260- 290- 320-| TOTAT,

kt 010 040 070 100 130 160 190 220 250 280 310 340

@ Qg 055 1052 030 Oely 03 0y1 < 01 03 05500 =0t d 5.0
=19 2,8 bt M0 00 205 23 Tk M2 1.8 19151 8150
2029 12:3 Ak - OB 1.7 3.6 3.5 3a1. 5.7 5.9 3 3.0 2.2 8
039 12 D5 0.5 0.9 2.1 2.8 2,355 35 3,209 1.tk
. 009 $0L 0.2 0u1 O 1k 1.6 1.2 - 105 1.9 1.9 1.2 0.6 1425

50-59 | 0.1 0t s 0,303 0.3 0.7 03806 9.9 F 3.7
. 60--69 O+ 0.1 Og 042 D2 031 O3t 037
70-79 | O+ 0+ O+ O+ O+ 0.2
80-89 0.0
90-99 O+ O+
Calm 0.1

TOEAL [7s1 6.5 2.4 4.3 1053 10.8:8,5 10.3 12.3 11.9 9, lF 6.0 199.9

The entry O+ is used when the frequency is less than 0.05 per cent.
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Table 5 Number of hours with gusts exceeding 33 kt

Tables 5 and 6 have been prepared from the number of hours in which

gust speeds have been recorded to exceed 33 kt and 47 kt respectively.

(2) average number of hours per month
(b) highest number of hours per month
(¢) year(s) of occurrence of (b)

(d) 1lowest number of hours per month

(e) year(s) of occurrence of (d)

(f) AMAldergrove; average number of hours per month, for comparison.

TABLE 5 - Hours with gusts exceeding 33 kt

BALLYKELLY (May 1957 to April 1967)

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC | YEAR
(a) 80 -85 10% 59 38 .92 A8 o7 37 - 5B 66 GO IEGE
: {6):1 159 161 23L 108 77 BB Sk - 7% 69 119125 1
(c) 11962 1962 1967 1966 1963 1962 1961 1957 1957 1961 1966 1966
(a) R h 1o S 2 2 0 b 1= 48 3B
(e) | 1959 1965 1959 1961 1957 1957 1965 1960 1959 1960 1958 1960
ALDERGROVE, for comparison
(£) 85036 Bl Bh 08 20T i ok - Bh e SR oREe B Sl T




TABLE 6 — Hours with gusts exceeding 47 kt

BALLYKELLY (May 1957 to April 1967)

( (a) to (f) as for Table 5 )

JAN FEB MAR APR MAY JUN JUL

AUG SEP OCT NOV DEC |YBAR
(a)4 938 1207  BuD luS 3.3 Tal 001 2.1 2.8 5.5 9.6 thip iES
BByl 86 LY - 29 48 4210 1 8 g o0 I kD
(e) {1958 1962 1957 1960 1962 1962 1961 1962 1961 1959 1966 1958
(d) 2 2 0 0 0 0 0 0 0 0 0 1
(e) {1967 1959 1959 1961 1957 1957 ALL 1958 1957 1957 1958 1960
1960 1962 1959 1958 ex- 1960 1959 1960
1964 1960 1959 cept 1961 1960 1966
1961 1961 1963 1965
1963 196
1964 1965
1966
ALDERGROVE, for comparison
! (£) ’ Tad o ha? 17 1.0 455 1.8 00 3.3 2.0 Sk b L9V IE e

6. 1343LAT/2/71/50
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Table 7 Frequency of davs when gusts exceeded 33 kt

of the year and for the year as a whole when gus*ts exceeded 33 kt and

47 kt respectively.

which the gusty conditions persisted, into eight three~hour periods.

TABLE 7a -~ Average

number of days

Tables 7(a) and 8(a) give the average number of days for each month

The Tables are subdivided, according to the time for

Time of i
day JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC | YEAR '
GMT E!

0100-0300 | Lelr 5.3 5.6 3.9 2.8 1.6 1.6 2.5 3.1 3.2 3.5 6.3 43.852
0400-0600 | 2.5 2.5 3.5 1.7 1.2 0.9 0.8 1.5 1.4 2.4 1.8 2.8| 23.0f
OPE0900 1201 200 1,00 1.3 0.7 O 0 0.5 2113 1567 2.6V 4.7
IDO0=1200 1 ok 12 1.5 K00 100 0.3 0.5 0.6 0.6 0,6 0.8 1.0 0k
1300-1500 1 0.9 0.5 1.3 0.7 0.3 0.2 0,3 0.4 0.3 0.5 0.8 1,00 7.2
160010001 0,3 1.0 0,7.0.5::0,3 0.2 0.4 0.5 0.2 0,3 0.5 0,71 k7
1900-2100 | 0.3 0.1 0.2 0.3 0.1 0i2 04 04 b DAL s
2200-2400 | 0.2 0.2 0.5 0.1 0.1 0.3 03 0.4} 2a
TOTAL 2y 1350 .3 933 b 5.7 55 6.0 6,888 9.5 Wk 1107.9

which these gusty conditions persisted, together with the appropriate

Tables 7(b) end 8(b) give the meximum number of hours in each month for

year(s).
TABLE 7b -~ Maximum number of hours

7JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
No of
Vs 2l 2l 2l 2l 22 19 17 20 19 23 2 2l
Years | 1964 1962 1960 1960 1962 1962 1961 1959 1963 1959 1965 1962

1963% 1966
. 196l
| 1967

G. 13434/VT/2/71/50
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Teble 8 Frequency of days when gusts exceeded 47 kt

TABLE 8a - Average number of days

Time of
day JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC {YEAR
GMT
OI0D-0300]1:2:8 1.8 2.7 M1~ 40 .08 0.4 0.4 °0.9 1 Ay w2l 116K
0400-0600! 0.9 0.8 0.5 0.3 0.2 0.1 0.1 7047030600 ik
0700-0900{ 0,1 0.3 041 (o4 Mok Ly o oo R 00 IR o0 15 TR )
1000-1200 0%2 04 0:20. 1 1056
1300-1500 0.9 0% (N o 5 ) (e R
1600-1800 0.1 0.1
1900-2100 0.1 0.1
2200~-2400 0.0
TOTAL $.87 39033 15 15005 0t 06 2 A 2 5 1229
TABLE 8b - Maximum number of hours
JAN FEB MIR APR MAY JUN JUL AUG SEP OCT NOV DEC
No of 1 1 1 S 1 1 1
hours 9 6 B b 9 5 8 p 9 5 5
Years { 1958 1962 1967 1960 1962 1962 1961 1962 1961 1959 1965 1966
Table 9 Days of gale

This table gives the total number of days of gale in the ten-year period
for each month separately and for the whole ten years.

A "day of gale" is onc during which the mean wind speed exceeded 33 kt
for a period of at least ten consecutive minutes at a standard height of
33 £t above ground. (Days during which only gusts exceeded 33 kt are not

classified as days of gale, because the Beaufort Wind Scale gives names to

mean wind speed ranges only).

TABLE 9 -~ Total number of days in the ten years

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC | YEAR

Total no

of days 49

TR e e T & i LSBT E b P S
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Table 10 Extreme value analysis

This table gives the figures obtained from an extreme value analysis

(Shellard (2)) in respect of wind speeds (at 33 ft, 100 ft, and 200 ft

above the ground) likely to be exceeded only once in 10, 20, 50 and 100

years.

At Standard Height of

33 Tt above ground

Maximum mean
Mayimum mean
Maxinum gust

At Height of
100 £t above

hourly speed
1-minute speed

speed

ground

Maximum mean
Maximum mean

Maximum gust

At Height of
200 Tt above

hourly speed
1-minute speed

speed

ground

Maximum nmean
Meximum mean

Maximum gust

hourly speed
1-minute speed

speed

Speeds likely to be exceeded only once in

10 years

54 (62)
66 (76)
87(100)

66 (76)
81 (93)
96(111)

75 (84)
90(104)
101(116)

20 years

59 (68)
75 (84)
94.(108)

72 (83)
89(103)
103(119)

80 (92)
99(114)
110(127)

50 years

65 (75)
80 (92)
103(119)

80 (92)
98(113)
113(130)

88(101)

109(125)
120(138)

100 years

69 (79)
85 (98)

110(127)

84 (97)
104(120)

121(139)

9,.(108)
116(134.)
128(147)

A1l speeds are given in knots, followed by their equivalents, in miles

per hour, in

brackets.

G. 13434/VT/2/71/50
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3. Discussion

From the "Total" figures given in the bottom row of the Year Table of
Table 1, the distribution of wind direction throughout the year is clearly
seen. On 13.2 per cent of occasions winds were either calm or too light
and variable for it to be possible to assign a realistic direction to them
and of the remaining occasions 27.5 per cent were from directions between
280 degrees and 100 degrees (through North). The percentage of occasions
when directions were between 100 degrees and 280 degrees (through South) was
much higher at 59.3 per cent. There was a maximum of 13.9 per cent in the
range 230-250 degrees (to some extent this could be due to funnelling along
the valley of the River Foyle).

The wind at Ballykelly is affected by local topography. The surrounding
hills provide shelter from all directions. The monthly wind speeds are lower
than at /ildergrove, a station further inland but less sheltered by
topographicel features. The winds at Ballykelly are not, therefore, truly
representative of the wind regime on the exposed northern coast of Ireland.

Tables 3, 4 and 5 provide comparative figures for Ballykelly and
Aldergrove in relation to gusts. Table 3 gives an indication that average
maximum gust speeds at Ballykelly are greater than at Aldergrove but the
differences, which vary from 1 kt in July to 5 kt in January, (the months
of lowest and highest average gust values respectively) are not marked.

Much more significant are the differences in the duration of gusts

reaching or exceeding gale force and seen in Table 4. For almost 150 hours
per year more gusts exceeding 33 kt were recorded at Ballykelly. The
percentage frequency of gusts is higher and the actual meximum gust values

are higher at Ballykelly than at Aldergrove.

G. 1343L/VT/2/71/50
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BALLYKELLY:Period MAY, 1957 to APRIL, 1967

Based on 87,648 observations of hourly mean wind speed and direction

PERCENTAGE FREQUENCY OF DIRECTION ALL SPEEDS
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a 1. Total hours recorded for each direction/speed range are expressed as a percentage of total hours

actually recorded during the period.

2. Percentages are plotted radially from inner circle edge and are cumulative, exclusive of total periods
of calm and light, variable winds, which are shown by figure in centre circle.
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