551.555 : 55L.553.3(54)
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ABSTRACT.

An examination of the hourly observations made at the Tiruchirapalli airfield during the

years 1945-46 and those made at the Tirnehirapalli cantonment during May 1943 to November 1944 has becn

made and discussed in this note,
as during the different scasons are woll marked,

and the characteristic features in the different seacons have heen discussed.

It has Leon found that the variation of wind during the course of the day as well
The dinrnal variation has been subjected to harmonie analysis

The predominant directions of wind

during the different scazons, os well as the fiequeney of winds from different directions have also been given. A pre-
liminary examination in regard to the incursion of =ca breeze at Tiruchirapalli has also been made.

1. Introduetion

Local variation of wind in the neighbour-
hood of Tiruchirapalli town had received
notice as early as the second half of the last
century as is evident from the following ex
tracts (Nicholson 1899, King and Foote 1865):

“In the month of June, July and August, the
effects of the Palghat Gap are conspicuous ;
through the funnel shaped opening some 16
miles broad, the cool southwest wind rushes
with great violence, its course being visible from
Coimbatore by a eolumn of clouds and vapour. ...
Its violence is such as to overturn laden carts
and entirely to prevent the pitchingof tentsin
the tract opposite the Gap. ™

Further to the cast, King and Foote observe,
% _the southwest wind meets with little or
nothinginthe Coimbatore district to oppose it
till east of Cauvery, the Shevroys and Kol
lumalais break its foree and receive in heavy
showers a large share of its moisture then re.
maining. Southwards of Kollumalais no obs.
truetion is offered to the westerly wind owing to
the absence of monntains, the nearest being the
Dindigal mountains at a distance of some 40
miles und in consequence it hlows very strongly
across the Delta of Cauvery to the East Coast. ™

The author of this paper had also drawn
the attention of readers to the peculiar cha-
racter of surface wind at this station in an
earlier scientific note (1949) on the climato-
logy of Tiruchirapalli airfie'd (10° 46" N, 78°
43" E). A more detailed picture of the locel
variation of wind at the station and its neigh-
bourhood is attempted in this note.

Prior to July 1944 the current weather ob-
servations made at the Tiruchirapalli obser-
vatory in the cantonment which was situa-
ted at a distance of 6 miles to the north of the

airfield were used for supplying weather in-
formation to the aireraft. It was noticed
that especially during the scuthwest mon-
soon season the observatory at the canton-
ment was reporting no more than a fresh
breeze when the airfield was experiencing
wind of gale force. This difference in wind
condition led to the establishment of a metco-
rological station at the airfield itself.

The records of regular current weather ob-
servations at a number of hours of the day
taken at the Tiruchirapalli cantonment oh-
servatory during the period May 1943 to
November 1944 were examined together
with the data of hourly observations made at
the Tiruchirapalli airfield with a view to
study the local variation of wind at the
station. The wind instruments at the air-
field observatory were installed on suitable
pedestals on the terrace of the Flying Control
tower at a height of 34 ft above ground
and those at the cantonment observatory
were on a specially constructed tower at a
height of 37 ft above ground* in the com-
pourd of the office of the Superintending
Engineer, P.W.D., Tiruchirapalli. Being in
open surroundings near the aerodrome the
exrosure of wind instruments at the airfield
was reported to be very good while the ex-
josure of the instruments at the cantonment
observetory surrounded by high buildings
and trees was reported as not satisfactory in
spite of the wind tower on which the wind
imstruments were mounted.

#The heights indicated refer to the heights of the unemometer cups
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It is also realised that the data presented
here is not sufficient to give the exact picture
« of the wind regime 2t this station but in the
absence of such systematic observations
throughout the day and night for a longer
period the discussion which is made, meinly
in corroboration of the euthor’s own exper-
ience and impressions gained during his stay
at this place, will, it is hoped, be of some value
to pilots using this aerodrome.

2, Comparison of mean wind

The mean daily wind speeds irrespective
of direction for all the hours for which obser-
vations are available for the airfield and the
cantonment sites are given inFigs. 1 and
9. The mean daily wind speeds (mph) for the
day 2s a whole during the periods January
to May, June to September, October to
December and for the year with their stand-
ard deviations at the two sites are given
below—

Airfield Cintonment Differ-
Periol ——H e ———*A——— ence |
Mean 8. D. Mean S.D.

Jan—May 6-2 2.3 56 1:8 0-64 2-11
Jun—S-p 16-5 4-7 94 2:2 7:09 15-41
Oct—Dee 6:5 1.9 53 19 1-24 575
Year 9-7 58 7-1 28 2-69 5-83

It may be seen from the above that the
average wind speeds at the airfield are
generally stronger than those at the canton-
ment, ard during the southwest monsoon
season they are nearly twice as strong.
The difference between the wind speeds at
the two sites have been tested by the ‘t-test’
and found to be significant at the 5 per cent
level during the different periods. Thus we
see that the wind speeds at the airfield are
significantly stronger than those at the can-

#Ag o result of comparative observations made for 2

sites, examined by the Climatology Branch of the Metec
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tonment™. It would be desirable to exa-
mine at this stage if the distribution of the
mean daily wind speeds are ‘ normal *. For
this purpose Fisher's g statistics were cal-
culated for the sample of mean daily wind
speeds obtained for the different hours for the
airfield observatory ard they are given below
with their standard errors.

Period th S.E.(q) ga  S.E.(g2)
Jan—May +0-7364 0-1863 +2-0470 0-3703
Jun—Sep —0-1147 0-2086 —0-6980 0-4141
Oct—Dee —0:0457 0-2402 —0:6050 0-4760
Year +0:8780 0-1210 —0-0268 0-2417

The distribution is yositively skewed in the
case of the year, indicating that sub-normal
winds are more frequent than it would he
if the distribution were normal and this is
mainly due to positive skewness as well as a
positive ° kurtosis * in the case of January-
May.

A comparison of the wind speeds (mph)
with those of the neighbouring observatories
is shown below—

Station May Jun Jul Aug Sep

Tiruchirapalli 46 72 77 62 46
cantonment

Nagapattinam G-4 6-5 60 5-2 4-8
Cuddalore 5-3 53 46 4-2 3-9
Madurai 43 49 49 3-8 3.2
Salem 326 44 4.2 3.7 31
Palghat (1943-1945) 71 69 7-1 6:7 6:6
(Coimbatore 3-8 6-2 66 5.4 4-7

It indicates that during the months June
to September even the winds at the Tiruchi-
rapalli cantonment are stronger than those
at the other stations, They are about 50 per
cent stronger than those at Madurai, Salem
and Cuddalore, which are not directly on

years from March 1945 to February 1947 between the two
yrological Office, Poona (I am indebted to Mr. K. Naga-

bhushana Rao for drawing my attention to this), the following corrections have been aceepte d fer the normal daily

wind speeds for Tiruchirapalli due to the change of site.
January 4+ 2mph

February 4 1 mph
March + 2 mph
April + 2 mph
May + 5 mph
eJune + 9 mph

It may be

July -+ 11 mph
August -+ 9 mph
September - 6 mph
October < 3 mph
November -+ 1 mph
December - 2 nu}h

mentioned here that the corrections have been worked out from a comparisen of 0830 and 1730

IST observations only while the differences indicated in this paper are based on all the hourly observations
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Fig 2. Mean wind speed at Tiruchirapalli cantonment (May 19%43-November 1944)
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the track«of the westerly stream produced by
the Palghat Gap. It may be mentioned that
the wind speeds at Nagapattinam, which is
also against the Palghat Gap, though farther
away, are stronger than those at the other
stations mentioned, except for Palghat and
Coimbatore where the effect of the Palghat
Gap is perceptible, while they are lighter than
those at Tiruchy.

As regards wind measurements it is hardly
an exaggeration to say that the exposure is
more important than the actual instrument
itself. The site selected should be such that
the instrument is not sheltered by trees or
buildings as the eddies caused by such obs-
tacles extend hboth vertically and horizon-
tally to great distances. In perfectly open
and flat situations a tower or mast 30-40 ft
high will provide an excellent exposure, but
where such sites are not available the instru-
ment should be raised sufficiently to be free
from the effect of eddies caused by the
obstructions. It may be recognized that the
airfield observatory is at a more open site
than the cantonment observatory, which is
in a built-in-locality with large number of
big buildings and trees all round practically
rising to the level of the instrument. While
this better e: posure for the airfield observa-
tory is responsible to a large extent for the
higher wird speed at the airfield than at the
cantonment, the higher speeds during the
southwest monsoon at the cantonment obser-
vatory over those at the neighbouring sta-
tions indicates that it is the presence of
Tiruchirapalli against the Palghat Gap which
is the prime cause.

3. Analysis of variance

Observations of wind have been made daily
at practically adl hours from 0200 to 2300 IST
during the two years 1945 and 1946 and in
all 14022 observations are available. The
specds measured on two different occasions
differ between themselves due to a variety of
causes, the chief amongst them being the
time of the day and the season to which the
obscrvations relate. In addition one can
enumegate several other causes, e.g., varia-
tion due to different years, variation due to
observational errors etc. The extent of the
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variations due to the differentt contributory
causes in the above set of observations made
at the Tiruchirapalli airfield, can be seen
from the analysis of variance given below—

Degrees

Source of of Sums of  Mean »
variation Freedom SAuares  square
Diurnal
(Between  hours) 21 30083 1861 52
Seasonal
(Between months) 11 381682 34698 976
Between years 1 1980 1980 a6
Residual 13988 407052 35
Total 14021 919797

It will be seen from column 3 of the above
that much of the random variations have
been included in those aseribed to months
and probably accounts for the high varia-
tion from month to month. The variation
between hours isalso quite high indicating
that the diurnal character has been on the
whole similar in the different months. The
variation between years is also quite high
and significant compared with the residual
varistion.

4. Diurnal variation

The variation in the strength of the wind
during the course of the day in the different
months has been represented in Figs (3) (a)
and (b). The systematic periodic oscilla-
tion of wind speed has been subjected to
harmonic analysis. The speed of wind at
any time of the day can be represented as
a furction of time as follows—

S( -pH,,[):,—-S('N’ﬁ)—i—ﬂml Sin (Eml +2t TE‘,"T)
+m, Sin (em, +4tx/T)-+ . (1)

where S (m,?) is the speed of wind at any
time ¢ in the mth month, S(im) is the mean

speed of wind during the day in the mth
month, @m,, €m,, ®m,, €m, ete, are all
constants, ¢, the thme of the day measured
in IST from midnight to midnight and 7'=24.
The first harmonie, 7.e., the second term on
the right hand side indicates the oscillation
taking place during the course of 24 hours
due, probably, to the glternating effect of
the day associated with the heating of the air
by the Sun, and night with cooling of the




224

SPEED

WIND

TIRUCHIRAPALL! AIRFIELD

INDIAN JOURNAL OF METEOROLOGY AND GEOPHYSICS

iVol. 4 No. 3

TIRUCHIRAPALLI CAN1YZ

| Decem ber
L, £4

-,

Actual
— Calculated

L Ll L.l

|

W IND

SPEED

December

8-/

i /N
/

November
49

S~

oc: 059 # /_‘\—.
-___‘__/ e — ]

Sepfember
75

N
\/\\_/—

Avgust

(7Y Y S | ] (U] [N [N (NN (OO [N T

—~

12 16 20
1945 - 1946
FIG. 3@

Fig. 3.

24
HOURS 1.5.T.

16 20

8 12 24
(Ma_y 1943- Nov 1944 ) HOuRs I5T
F1G.35

Diurnal variation of wind




Jul 1953]

air due to nocturnal radiation. This is
called the diurnal oscillation. The second
. indicates the oscillation taking place during
sthe 12 hour perio Is corresponding to the day
and night and may be called the semi-diurnal
oscillation. The third may be called the
ter-diurnal oscillation and so on.

The constants appearing in the first three
terms of the right hand side of equation (1)
have been calculated in respect of the airfield
observations and given in Table 1. The
residual error, i.e., the excess of the observed
speed over the calculated one have also been
calculated and given in the same table as per-
centage of the mean wind speed of the day.
As the maximum error is only of the order
of 7 per cent (in March), the first two har-
monics can be considered to be representing
the diurnal variation fairly accurately®. For
example, the wind speed at any time of the
day in January can be calculated from the
following equation—

S (1, 8)=5-T7 + 2-0 Sin (221°5° 4 in/12)+

1-2 8in (66°50" + t=/6) :
with & mean error of 1 per cent. The times
at which the wind speed aftains a maxi-
mum and minimum can be calculated by
solving dS/dt=0. As a quartic in
Tan t=/T, the equation yields four soltions,
2 relating to the time of maximum
and 2 for minimum. The maximum and
minimum speeds and the times at which
they occur, as calculated from the harmonics
fitted have also been given in this table. The
calculated values of the wind speed at the
airfield have been indicated by continuous
curves in Fig. 3 (a).

The chief features of the diurnal variation
are summarised below—

At the airfield

January— Winds are weakest at dawn
with a speed of about 3 mph but strengthen
sharply after sunrise. The speed increases
at a more or less steady rate upto the time
of attainment of maximum of about 9 mph
in the afternoon. The speed then falls off
gradually till about 2100 IST. There is a

*The harmonics of highe
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slight strengthening of wind. towards mid-
night.

February and March—Winds are weakest
during these months. The speed increases
gradually from a value of 1-5 to 2 mph at
dawn to a value of 8 mph in the late after-
noon. It may he seen that the time of
maximum occurs later than in January by
about 2 hours in February and about 5 hours
in March. There is no secondary maximum
in these months.

April -The variation during April re-
sembles that of March with the maximum
which was progressively receding during the
previous months occurring at about 2000 IST,
However, the development of a fresh charac-
teristic is noticeable in that the wind speed
strengthens rapidly in the mornings and
attains a secondary maximum at about noon.
A further strengthening occurs after about
1600 IST with the main maximum at about
2000 IST.

May—The tendency for strengthening in
the morning is more marked during this
month. The speed increases vigorously from
a value of 6 mph at dawn to about 13 mph
at about 1030 IST. The speed falls off at a
lower rate till about 1700 IST after which
winds strengthen slightly attaining a sub-
sidiary maximum at about 2245 IST.

June—The characteristic variation during
this month has completely changed from
those of the previous months. The early
morning minimum of 13} mph oceurs at
about 0630 IST, two hours later than in the
previous months. The strengthening is fairly
rapid and the maximum of 203 mph occurs at
about 1530 IST. Thereafter the speed falls
off gradually with no subsidiary maximum at
night.

July—Winds are strongest during this
month. The speed increases from a value
of 16 mph at dawn to a value of 24 mph at
about 1400 IST. The speed falls off more or
less at the same rate till about 2000 IST after
which there is some slight strengthening

r order will no doubt give slightly better fit to the observed vglues but in view of the
fact that the observations relate only to two years, greater accuracy has not been aimed at. Further, the complete-
ness criterion of Brunt (1937) indicates that higher terms of the series are not significant
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towards midnight.

Awugust—The variation during this month
resembles mainly that taking place in July
but the general strength of the wind is lower
than in July.

September —The wind increases from a
value of 9 mph at dawn to about 15 mph at
noon, The weakening of the winds in
afternoon takes place at the same rate as the
rise was in the forenoon. The speed agam
attains another minimum at 1900 IST practi-
cally of the same strength as at dawn.  Wind
strengthens afterwards attaining a subsidiary
maximum at about midnight,

October to December—Winds are weakest at
dawn but strengthens a bit more sharply than
in the previous month. The maximum of
9-10 mph is attained just afternoon after
which the speed falls off gradually till about
2000 IST. There is again a slight strengthen-
ing in the night with a secondary maximum
at 2200 IST in October and about midnight
in November and December.
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At the Cantonment

3

The general character of the diurnal
variation of wind speed at the cantonment
site 1s to a large extent identical in all the
months with those experienced at the airfield.
The strengthening oceurs at about dawn and
continues till about noon after which the
speed generally falls off.  However, there is
a striking contrast hetween the characteristic
curves for the different seasons at the airfield,
while such a contrast is absent in the case of
the cantonment. The main reason for this
appears to be the better exposure of the wind
instruments at the airfield than those at the
cantonment.

Seasonal variation of diurnal and semi-dinrnal
waves

The maximum of the oscillation of a parti-
cular period (24 hour or 12 hour) will occur
when Sin (e),; 2ta/T) =1, (i =1 or 2),
i.e.. when the ﬂ]l}.!.h’ €mi L 2,‘,@.7! is of the
form (4n-+1)x/2.  Thus the time of maximum

TABLE 1

Harmonic analysis of diurnal variation of wind speed at Tiruchirapalli

As caleulated
b

Month S(m) @m, €m, @m, €y, Rativ 100 ey o —— e
= = am|  (Solw— Muaximum* Minimum®*
iy ) O hs SEREAE U — o
@, Seal )/S(m) 1 11 I 11
Jan 5-7 2.0 221° 5" 12 65°50° 1'G7 -1 90 (1315) 5.4 (0030)  3-5(0600) 5.2 (2100)
Feb 40 26 198° 0/ 06 39°30° 433 —20 7-5(131H) — 1-7(0600) =
Mar 3-0  3-1 184°25 0-1 183" 0" 31-00 —6-7  S-0(1810) — 1-5(0515) —
Apr 5:4  2:5 1997207 1.2 1627307 2:09 —4-4  6-9(1300) 8- 5(2000) 1:5(0430) o
6-5(1430)
May 8-3  2:4 2807207 1-9 133733 1-26 —1-1 12:8(1030)  S-0(2245)  6-2(0345)  6-4(1715)
Jun 174  3-0 100°20" 0-9 39 50" 333 —2-1 20-5(1530) — 13- 5(0630) ==
Jul 10-7 2.7 214° 107 1-7  46° 45" 1'49 0-3  28-8(1405)  19-3(0043)  16-0{06830)  19-0(2030)
Aug 16:0  2-7 250° 07 17  66°50° 1-59 31 20-2(1310)  15-2(0100)  13-2(0530 14-1(2030)
Sep 11-1  2:5 276° 07 1-7 73745 1-49 3.1 15-3(1130)  10-5(2343)  8-8(0410)  9-0(1900)
Oct 6-0 2-3 246°10° 1-2 74 307 1-92 -3 9:5(1219) 3-5(2200) 3:3(0415) 5-4(2000)
Nov 50 1:9 232° 0° 1-3 81°25 147 —2.7 §-6(1245H) 6-3(2330) 3-0(0530) 5+3(1045)
Dee 6.4  2-1 235730 1-6  63°50° 1'31 —4-3  9-8(1315)  6:0(0030)  3-7(0545)  5-4(2015)
. .

* The times (IST) at which the maximum and minimum oceur are given in brackets
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24-HOUR WAVE

SEMI-DIURNAL WAVE

Fig. 4. Harmonic dial for average diurnal variation of wind speed at Tiruchirapalli airfield

due to the oscillation of a particular period is
determined by its phase angle. The oscilla-
tion of a particular period (24 hour or 12 hour)
in the different months, differs in the values
of the amplitude @ and those of the phase
anglee. With a view to compare the nature
of the oscillation in the different months, the
vectors represented by the amplitude and
the phase angle have heen plotted on a
diagram called the * Harmonic Dial’ following
Chapman (1928). Harmonic dials in respect;

of the 24-hour and the semi-diurnal waves
have been plotted in Fig. 4
The diagrams show in an interesting

manner the march of the time of maximum
oscillation for the 24-hour and 12-hour periods.
During January to April, the maximum for
the 24-hour wave oscillates between 3-15
pM (in January) and 5-45 pm (in March).
In May the maximum advances by 6 hours,
but in June it comes back to the April level.
Afterwards as the season advances, the
maximum gradually advances, the maximum
in September occurring at about 1130,
Durmg October to December the time of
maximum generally oscillates between 1-30
and 2-30 pm.

(]
The semi-diurnal wave has likewise an
interesting seasonal variation. The first

maximum during the period June to February
oscillates between 0015 IST in November to
0145 IST in June, the second maximum
occurring exactly 12 hours ahead. During
March to May, the first maximum occurs
between 0900 and 1030 IST and the second
maximum between 2100 and 2230 IST.

The ratios of the amplitudes of the two
periodic terms are given in column 7 of
Table 1. These indicate that in the months
of February, March and June, the 24-hour
wave is more predominant than the semi-
diurnal wave, while in the rest of the months,
the semi-diurnal wave, though still smaller in
amplitude than the diurnal wave is still
appreciable. This accounts for the per-
ceptible secondary maximum noticed in the
curves for these months in Fig. 3 (a).

It is seen that the variation of wind speed
at Tiruchirapalli is a well marked phenome-
non, the characteristic features of the diurnal
variation varies with the seasons. An
examination of the different factors responsi-
ble for the peculiar type of daily variation is
being made and will be discussed separately.

5. Varlation in wind direction

L
The variation in wind direction has likewise
a significant seasonal and diurnal aspect,
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These have been examined in the following
sections in respect of the mean resultant winds
at the airfield.

In Table 2 is given the mean monthly
directions and speed of wind measured at
Tiruchirapalli airfield with instruments at a
height of 34 ft above ground level. The
mean value of the wind direction and speed
are given for all hours for which observations
are available and worked out from the actual
reported winds by compounding them vecto-
rially. The directions are given correct to
5° and speeds correct to 0-1 mph. The
nature of the air movements can he hetter
appreciated from the trajectories (Fig. 5),
which indicate the paths of a balloon floating
in the air at a heicht of 34 ft ahove ground
over Tiruchy and heing drifted by winds
from midnight to midnight. Tt will he seen
that during the months May fo September,
winds are mainly westerly. Intheafternoons
of May and September, thereis a tendency
for the winds to veer and weaken till about
1800 IST after which there is a sudden back-
ing to nearly south in May and west to south-
west in September®*. During the period
November to March, the winds are north-
easterly at first and veer to ENE-E with
the advance of the day. With the advance
of the season, the diurnal veering is more
pronounced and in March, the afternoon
winds are practically E-SE.

April and October are the transition months
when the winds are variable and generally
light. In April winds are very light in the
early morning but strengthen and veer during
the day becoming east to southeast after
1700 or 1800 IST. In October winds are

light and northwesterly till afternoon after

which they veer through NE-E-S fill they
are masked by the W-NWly flow.

6. Predominant winds

In Table 3 are given the predominant winds
at Tiruchirapalli airfield. For this purpose,
percentage frequencies of winds from different
directions with different speeds were worked
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Fig. 5. Mean trajectories of winds at Tiruehirapalli
airfield at 34 ft above ground level

out for the different hours and the most
frequent direction or dirsetions were shown
in the table and also represented diagramma-
tically in Fig. 6. The nature of the varia-
tions are generally as detailed for the mean
resultant winds in the previous section. It
will be seen that the predominant winds
during May to September are westerly
practically throughout the day except that in
the evenings of May and September changes
in the direction are perceptible, due probably
to the overcoming of the normal wind-field
by the advancing sea breeze (see also Section
7). In October the winds are generally light
variable and during the period November to
March the predominant winds particularly
during the daytime are northeasterly, while
in the nights the cooler south to southeasterly
flow from the sea side tends to weaken it
during the early part of the scason and give a
predominantly easterly direction during the
period January to March. In April the winds
are I'ght and variable with frequent * Calms ",
In the evenings after about 1700 IST ecast to
southeasterly winds, probably the sea-
breezet prevail generally.

* This is obviously due to sea-breeze.  This aspect has been direusced separately. ?

+ It is likely that on some ocearions the easterly wind is dve to squall from some thunderstorm to the east or
southeast

L
e -
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. TABLE 2 .
Resultant winds at 34 ft above ground at Tiruchirapalli airfield
-
.
Month
Hours Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dee
(IST)
02 040 065 070 165 270 270 270 275 270 205 040 040
3-7 2-6 2-4 08 4-6 16-5 19:0 14-8 8:0 1:4 3-5 4-8
03 040 055 095 110 280 270 270 270 270 296 040 030
3-8 2.9 2.0 0-4 55 15-9 185  15-0 9.7 1-5 3-1 3.9
04 045 050 000 075 280 270 270 275 275 205 030 030
3-1 2.9 1'8 0-7 G5 15-3 18-1 14-2 -6 2-1 2:6 4-]1
05 035 050 055 305 270 270 270 275 275 305 035 025
4.0 2.4 1-9 1:0 8-2 16-1 17-8 110 9-7 3-0 3-5 4-5
06 040 045 0356 280 275 270 270 276 295 300 030 020
3-2 2:0 1-1 1-1 6-9 13-2 15-8 13-0 9.2 2.9 2.1 3-0
07 030 045 045 275 270 270 270 275 2756 285 015 020
2-3 1-4 1-2 1-7 7-8 12-1 14-2 12-4 10-3 2.5 2-2 3-0
08 025 040 040 200 2756 270 275 275 280 200 035 015
3-5 2-8 1-6 2-3 10:2 14-4 17-3 14-8 11-7 4-4 35 4-2
09 030 045 50 200 280 270 275 270 280 205 035 015
4-0 3-7 2-0 2:7 113 157 18-7 16-7 12-2 4-6 39 4:9
10 030 045 045 305 280 270 275 275 280) 300 035 025
z 5-6 4-2 2-4 3-1 11-1 16-9 19-5 18-1 13-7 49 4-9 G-4
11 040 055 055 205 285 2756 275 276 285 300 035 025
7-8 49 3-3 2.7 11-7 17-8 2]1-4 19:8 15-4 54 5.3 7-6
12 045 055 60 305 280 275 275 275 285 305 035 0256
6-9 46 2.4 2.3 10-3 17-56 21-6 19-0 13-2 4-7 5-1 71

13 050 055 060 330 275 270 275 215 200 310 045 025
7-1 5-2 4:0 1-7 87 17-7 21-2 17-4 11-4 4-6 5.9 6-8

14 055 065 065 010 280 270 275 280 300 350 050 035
75 7:0 39 2:3 6-9 19-3 20-8 17-2 10-8 2.5 6-9 7-6

16 060 065 075 030 280 270 275 280 305 005 (151 040
7-2 6G-7 H-4 2:6 54 18:0 21-3 16-3 0-7 2-5 501 6-6

16 060 070 080 055 285 27 275 280 300 010 060 045
6-8 6-2 6-1 3-7 3-7 18:56 20+5 15-3 8-7 1-9 49 G-5

17 065 080 085 070 290 270 270 280 295 040 055 045
66 6G-9 7-6 3-4 3-0 18-4 20-5 13-7 7-3 2-7 5:9 6-9

18 070 085 490 110 2256 270 270 275 265 075 060 055
55 G-9 617 4-2 2:7 18-3 20-1 15-3 5-0 2.0 5-2 51

19 070 085 095 125 190 265 270 270 250 085 070 055
5-3 0-8 G-9 57 4-4 17:56 , 19-2 14-4 4-1 2.3 4-1 4-4

20 075 085 100 115 165 270 270 270 255 130 075 055
5-1 5-b 6-8 5-8 3-8 18:0 18-0 11-7 4-7 1-6 5-1 4-2

21 080 090 070 075
36 2-6 3.7 3-9

22 080 090 100 130 200 270 270 270 270 190 0656 075
4-6 6-1 6-4 31 3-2 17-3 14-6 D-6 7-1 0-6 3-8 4-4

23 135 200 270 270 280 265 215 015 035
32 2:0 181 20-4 185 G-3 1-3 0-6 4-9

L] -

Note—Figures in the first line against each hour indicate direction in degrees from north and those in the
second line, speed in mph
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. TABLE 3 .
Predominant wind at 34 ft above ground at Tiruchirapalli airfield
Feb Mur Apr May Jun Jul Aug Sep Oct Nov l)w.
02 C € C & C w20 w22 W17 Wwi4 ( C NES
NE7 NESH E6 Vard W10 Var3 NES
03 C C 3 (@] C Wwi7 Wi W17 Wi4 (& C NE7
NES NE5 E6 Varl Wi2 Vard NEID
04 C (! (& (8] Wi WwWI7 W2l Wig wWi3 ¢ C C
NE7 NE6 E6 Var2 WXNW3 NE6 NEG
05 C (0] b ( wiz2 w19 Wi Wwie Wi3 « C XE7
NET7 NEG NE7 Vard W6 NES
06 ¢ c (8] W10 Wi6 Wis W4 Wil « 8] C
NE5 NE5 NNE5  Vard W7 NE7 NE5>
07 } C (! B Wil Wig W17 Wi4 wi3 C C (]
NES NES NNEs  Vard w7 NNE5 NE6
[ C C (§} wiz2 WwWi5 w21 WwWi6 Wwi3 C C ¢
NE7 NEH NEG Vard W7 NE7 NNE7
09 ¢ C C C Wi2 W17 W21 Wis Wi4 Wiz NE7 NE7
NNE8 NE& NE7 Var6
10 NE7 NEG ) a wiz2 Wi9 w22 W19 wi6 Wil NET NEY
NE6 NwWIi2
11 NEO NE6 NE5 ( Wi4 W19 W23 w22 Wis wi3 NE7 NE11
Var7
12 NES NEG NE5 (8 Wl4 W20 W23 E21 W16 Wi3 NE9® NE10
Var6
13 NE9 NEG NE6 C Wwi2 W20 w23 E23 wi7 NW6 NE9 NE9
Var7?
14 NEI0 NES8 NE6 & Wil w22 W25 w2l W17 Var7 NES8 NE1l
Varl
15 NES ENES NE7 NEG wWio W23 W25 w21 NWIi4 ¢ NEI0O  XNE10
Var8
16 NE7 ENES ES L8] W W24 W26 w22 NWI3 Var? ENES NEIO
K7
17 E7 E9 E10 (8 W8 W24 W26 W20 WXNWI6 Var? NES NES
E10
18 E7 E9 E8 (& SW6 W23 Wi w22 w19 C EXE7 XNE6
| Db Varl0  Var6
19 E6 Es E) SE9 [8] Wwaz2 w23 wa2 Wis Var6 C NE6
s12 Vard INES
20 E6 E7 ES8 ESEY  S10 w24 w22 Wwis wi2 C ¢ C
Vard ENES NE6
91 © — - - - = = = o} C C
E5 Vard ENE6 XNE7
22 Eé E7 Es8 E9 SET w22 W20 Wi+ Wi4 C C C
ST W7 Vard E3 NE7
23 — — - L8] 8] Wl W23 w23 3 &) C NE6
SE6G Wwio Wi4 Vart Vart
Mdt

(i) The most freguent wind direction with the average speed in that direction is indicated as the predomi-
nant wind.

(i) When * Calm " is most frequent, the divectien with the next predominant frequeney is indicated,

(iii) When two neighbouring direetions like N and NE are equally frequent, the dircetion is given s NXE

(i) When windssare variable with no frequency equal or greater than 269 and with variability 2/ V>0-5it
is indieated as variable (Var) with mean wind speed.

{#) When there are two or more markedly different directions, the dircetions with the speedsin the respective
directions are marked 1, 2, 3 ete.
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. TIRUCHIRAPALLI AIRFIELD :
PREDOMINANT GROUND WINDS AT EACHHOUR by < 34 flag
S PRl S S S mewn
FEB RS S St temememew
L LSS S emnmm .
APR Ccc
MAY (’_‘G‘-»G-‘—- . :;'
T S R N e 5,-.-5 B
JuL B PP W D WP PP
AUG DD B DB H— W e D—e e ey Do
SR R SR o LAy~ »ee
e € Qe erranS. \ RO SERCC
R S Rt W A e e N
we| | LLLLELL LSS S S SN
H‘D'"l 6 7 8 9 10 11 NOON13 14 15 16 17 8 19 20 21 22 23 MWD
c-Calm ,— Im.p.h. r— Smph. > 10 mph. dYm> 14 mph (, wirvariable, 4mph
When calm is most predominant, the next predominant wind or winds are also given

(1) and (2) indicate order of predominance in the wind directions.
-el Mont predominant winds are : Calm and Easterly [mph.
Do. Do Do Qo : Calm , (1) SW &mph.(2)NEm.p.h.

Fig. 6

The orientation of the existing runways are
indicated in Fig. 6. 1t will be seen that while
the present East-West runway is useful in the
months of May to September and the late
evening of January to March, the NW-SE
runway is not of much service because both
NW and SE winds are rare. A runway
NE-8W direction would be useful during the
period November to March when NE winds
prevail,

For the sake of completeness, to indicate
the frequency of winds of different strengths
from different directions, * Wind Roses * for
seven representative hours 0200, 0500, 0800,
1100, 1400, 1700 and 2200 IS8T have been
prepared and given in Fig. 7.

7. Sea breeze

Tiruchirapalli is about 75 miles from the
east cofist of the Indian Peninsula, which
runs almost exactly north to south at that

latitude and the sea is nearest towards the
southeast at a distance of 55 miles. The
country between Tiruchirapalli and the east
coast is all plain with elevation not exceed-
ing 300 feet. It may be expected that on
some occasions, when the sea breeze is suffi-
ciently strong, it may penetrate as far inland
as Tiruchirapalli.

During November to March, the prevailing
winds are from NE-E and may be considered
more or less as permanent sea breeze. During
June to September the prevailing winds are
from the west. During the first half of this
season, the gradient winds are so strong that
no sea breeze could be expected to reach
Tiruchirapalli. In August and September,
however, the west winds weaken in the
afternoon and a reversal of wind direction
takes place on some days on which the normal
pressure gradient are suffifiently weak, Itis
possible that this reversal of wind, which
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Wind Roses for Tiruchirapalli airfield

occurs at about 1800 IST in these months as
well as in April, May and October is the sea
breeze though no definite and conclusive
evidence for the same can be given in the
absence of autographic records of pressuve,
temperature and humidity. However, a
('()mparison of the mean (‘zlﬁt(‘l'])' ('UIII])“H*']I"
of winds upto 2 km over Tiruchirapalli during
the months April, May, August, September
and October in respect of the two years 1945
and 1946 reveals that the easterly component
predominates in the afternoon upto a height

of about 1-5 km in the months April, May,
August and September and to a height of
abont 1+0 km in October with a maximum
concentration between 0-5 and 0-6 km a.s.1.
The difference between the mean easterly
component of wind in the moring* (£,
and that in the afternoon (%) at the different
heights are given in Table 4. Further from
the sequence of changes indieated in the
chartst of hourly observations of current
weather and of upper winds, it appeared that
on some days sea breeze did penetrate as far

* The morning obgervations were made at 09¢0 IST in 1945 and 0700 IST in 1946

T A specimen of such a chart has been given in Appendix 1 of Ind. Met. Dep. Tech, Note No, 27 (1949)
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TABLE 4

mean easterly component of wind

over Tiruchirapalli (Em )_"(E" ) 1945-46

Height April

a.s. L.

(km) (mps)
2.0 08
1-5 —1-82
10 —3-70
0-6 —4-64
0-5 —4-75
0-3 3-85
0-15 —3-53
Surface —2-00

May August* Septem- October
(mps)  (mps) (tlr:.;:n) (mps)
1-72 045 1-43 0-88
—0-21 —2-44 —0-16 0-35
—3-79 —4-67 —4:24 —1-56
—6-8) —4-80 —7-05 —3-28
—7-02 —4-39 —6-98 —3-47
—6-14 —2-48 —5-21 —3-902

—4-08 —1-58 —4-22 —3-74

—2-81 —0-09 —2-17 —2:00

* Data for only
for 1946 were not

TABLE 5
Frequency of occasions on which there was a definite wind shift from some westerly direction

1945 has been used as the registers
available

to some easterly direction at Tiruchirapalli airfield

Hours (I8T)
=K

Month ot ; 7 -

! Total 1112 12-13 13-14 14-15 15.16 16-17 17-18 1819 19-20 20-21 21.22 22.23 23.24
No.

Feb 1

Mar 8 2(1) 2 ‘i’-[) '-:-“) 3(6) M 1

A 23 1 3 1(1) 11 2) 24 b

Ml.:;r 22 3 1 111 2(3) 1(7) 3() 5(2 33 () @ 1()

Jun 3 1 4) () 2

Jul 3 1 (n 2 o 1?2; (2) P

Aug 5 1 (n ( (f 2

s:f? n; 4 6(2) 1(5) 3(2) 3 1(3) (3 (2)

Oct 36 4 (2) 15(2) 4 3(2) 6(1) 3(2) 1 (2 m (@

Nor®—The number of occasions when thunderstorms oceurred at the station duringsthe intervals stated are
given in bracket by the side
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as Tiruchirgpalli. In Fig. 8 are given the
upper wind observations upto 2 km and the
.%ur]y observations of surface winds on one
day in each of the five months. These with
the background of figures in Table 4 further
lend support to this view. The probable
period and the height upto which the sea
breeze was affecting Tiruchirapalli are also
indicated in this diagram. Roy (1941) from
a study of the pilot-balloon winds made at
Madras had shown that the thickness of the
layer in which the easterly component of
wind over Madras gains in strength from the
morning to afternoon increases from a value
of about 0-4 km in January to one of 1-8 km
in August after which it again decreases. As
already explained, due to the strong westerly
winds over Tiruchy during June and July and
to some extent in August and September
such a diurnal variation is not perceptible at
Tiruchy during June and July and for the
lesser intensity during August and September.
Hatcher and Sawyer (1947), however, observ-
ed that the depth of sea breeze did not appear
to exceed 500 to 700 ft on the majority of
oceasions in April and May in Madras. They
further stated that usually a westerly current
extended from the top of the sea breeze to
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2000 to 3000 ft.

It may be mentioned that on some occasions
even though there was a reversal of wind from
a westerly to an easterly direction, it appeared
that it was not actually the sea breeze but
was due to some thunderstorms to the east
probably induced by the sea breeze front.
The number of occasions on which there was a
definite wind shift from some westerly to
some easterly direction during the two years
1945 and 1946 are given in Table 5, and the
number of occasions when thunderstorms
occurred at the station during the intervals
stated are given by the side in brackets.
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