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Diurnal Stratospheric Tide in Meridional Wind,

30 to 60 km, by Season

Abstrac

The diurnal component in meridional wind is estimated for each season
at twelve rocket stations. Amplitudes and phase. are presented as a
function of height-latitude or as vertical profiles. Many of the gross
features of the tide persist throughout the year, but as they migrate in
height and latitude the amplitude or phase at a given location may undergo
large changes with season. Longitudinal variations in the diurnal tide are
found in the mid~-stratosphere, and it is suggested they are coupled with

longitudinal variations in the tropospheric temperature structure,
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1, Introduction

Large seasonal changes in the diurnal tide of wind in the lower
stratosphere have been reported by several writers, most recently by Wallace
and Tadd (1974)., The latter suggest that large seasonal changes may occur
in the upper stratosphere also, but a paucity of rocket data has discouraged
attempts to identify them, Sufficient data are now available, however,
to resolve the diurnal tide on a seasonal basis from 30 to 60 km at several

stations and this paper presents these results for the meridional wind.

2, Basic Data and Analysis Technique

Rocket stations used in this study are listed in Table 1. The period
of record for each (basically 1960-71) is as given by Belmont, et al. (1974),
and extended to include 1972 data., In order to eliminate doubtful winds,
only those meridional wind values within three standard deviations of the
seasonal mean at each station and level were used in this analysis. The
number of observations used at 50 km for each station and season is given
in Table 1 where the seasons are also defined; as discussed below, statistical
error estimates for some stations and seasons were not acceptable in which

case a dash is entered in the table.

Seasonal mean values of the hourly meridional wind at 2 km intervals
at each station were determined by averaging all observations taken between
30 minutes before to 29 minutes after the hour. Due to the irregular dis-

tribution of observation times (taken as the time of rocket launch), some




hours contained no data. The resulting sets of hourly mean values were
analyzed by the periodic regression technique described in Belmont, et al.y
(1974), The periodic regression technique can be used to analyze time
series of irfegularly spaced data points, permitting some hours to contain
no data, and simultaneously to determine an estimate of the statistical

error of amplitude and phase for each component wave.

Initially, vertical profiles of the amplitude and phase (with errors)
at 16 stations were plotted for each season. Also, the amplitude and phase
values were plotted on height versus latitude diagrams. Inasmuch as very
vlittle smeothing was required (or information lost) on the height-
latitude diagrams, the results are presented in that format below. Complete

tabulations of the present results are given in Appendix A,

It was determined Sy inspection of the vertical profiles that values
associated with amplitude errors greater than 3.9 m/s are unreliable, and
those with amplitude errors greater than 2.5 m/s are questionable. Typical
estimates of amplitude errors will be given in Table 3.  All results at
four stations were therefore discarded, and results for some seasons at
three other stations. The magnitude of the statistical errors depends
largely on the noise (mainly synoptic variations), sample size, and hourly
distribution of the data, For illustration, the distribution of observa-
tions at 50 km at the two most complete stations and at Barking Sands,

where the distribution is relatively poor, is given in Table 2, 'Thé phase



error also depends on amplitude, because as amplitude approaches zero
phase can take on any value, The statistical error estimates were used to
identify suspicious values when drawing contours of amplitu&e and phase,
which will be presented in Figs. 1-8, For example, the decreasing number
of observations with altitude resulted in relatively large error estimates
above 48 km at Antigua (17°N) during winter through summer. In spring,
vhen the contours of amplitude are nearly vertical above 55 km at 17°N,
they have been drawn with broken lines to indicate uncertainty of the
analysis since Antigua is not a useful station there, Other cases of
uncertainty; resulting Ffrom large statiétical errors or a lack of stations,

are also drawn with broken lines.

At Churchill (59°N) the amount of data and its time distribution
were adequate to provide acceptable error estimates during all seasons,
but at Fort Greely (64°N) and Thule (77°N) the large synoptic noise during
autumn through spring resulted in excessive error estimates. Thus, only
during summer are the height-latitude sections extended beyond Churchill,
At Fort Sherman (9°N) the distribution of observation times is so biased
toward one hour in most seasong that the resulting error estimatés were
acceptable only during spring. The analysis at 8%N in spring is therefore
"based on an average of the results»ét Fort Sherman and Kwajalein, while in
the 6ther seasons thé analysis at 8°N is based on Kwajalein only.
Latitudinal gradients of the diurnal tide in meridional wind may become
larger near the equator than at other latiﬁudes, so interpolation,béfween
8°N and 8% was not felt justified and results for Ascemsion Island‘(SOS)

will be presented separately.



If higher harmonics of the daily variation are important, then
resolving only the first harmonic could result in misleading estimates
because of aliasing effects caused by the non-uniform distribution of
observations. To test this possibility, the diurnal and semidiurnal tides
were simultaneously resolved at the three stations listed in Table 2., Not
surprisingly, due to its poor time distribution of observations, statistical
errors at Barking Sands were excessive in this test (Table 3). Therefore,
with the presently limited data, it was necessary to assume that aliasing
by the semidiurnal tide was unimportant and all of the results given below
were determined without consideration of the semidiurnal tide. This
assumption is supported by the fact that at White Sands and Churchill the
error estimates and the corresponding values of amplitude (Table 3) generally

changed little when the semidiurnal wave was included.

3. Results

a, Height-latitude sections of amplitude and phase. The largest

amplitudes of the diurnal tide are found in spring (Fig. 1) above 50 km near
10°N (10 m/s). Values in excess of 9 m/s are also found near 38°N in spring,
60°N in summer (Fig. 2), and near 15°N and 38°N in winter (Fig. 4). Ampli-

tudes less than 1 m/s are found only in summer and autumn below 40 km,

i

A relative minimum amplitude of the diurnal tide in meridional wind
is found consistently above 50 km at low latitudes, During spring (Fig. 1)

the minimum extends nearly vertically at 25°N with its largest valiue of the

year, over 6 m/s. In summer (Fig. 2) it is above 55 km near 30°N and has



values slightly less than 5 m/s. It is smallest in autumn (Fig. 3), barely
over 2 m/s, along an arc from 48 km at 10°% to 56 km at 20°N. During winter

(Fig. 4) the minimum is closed off between 50 and 55 km near 30°N.

In general, the phase (Figs. 5-8) progresses downward from highest
levels to near 40 km below which the phase reverses once or twice between
40 and 30 km, In winter there is continuous downward progression at ail
latitudes shown. WNote that the regions of rapid phase change during spring
through autumn are where the amplitudes are very small and hence the phase
pattern has little significance. The results in Figs. 2 and 6 agree in
general with the corresponding results for summer given by Reed, et al.
(1969), except for the phase at 20°N near 40 km, where the phase ir least

reliable because of small amplitude.

b. Vertical profiles at Ascension Island. Results for Ascension

Island are presented separately because of possible problems in interpolating
across the equator. Also, this station has more data than any other within
20° of the equator, Vertical periles of amplitude at Ascension Island

(Fig. 9), where summer is defined as December through February, show maxima
near 35 and ‘50 km, with minima near 30, 40 and 55~60 km. Near the maxima

at 35 and 50 km, amplitudes are 1argest in summer and smallest in winter.

On the average, the wave progresses downward about 30 km in 36
hours (Fig. 10) with some large changes and even reversals in rate and
direction between 30 and 40 km. Note that phase here is the time of maximum

southward wind, unlike Figs.:S-S.




Reed, et al.(1969), estimated the mean yearly diurnal tide in
meridional wind at Ascension Island by consolidating data for all months.
Thus, direct comparison of their results with those in Figs, 9 and 10 is
not possible although it should be noted that their amplitude profile is
generally within the envelope of amplitudes given in Fig. 9. Their phase
profile shows the phase at 42 km lags that at 36 km by 14 hours while the
phase values in Fig., 10 at 42 km lead those at 36 km by 6 to 9 hours.
This difference illustrates the sensitivity of phase of differing data

samples, especially when the amplitude is small,

/9 Discussion

Many of the changes with season found in Figs. 1-8 at a given 1ocation
are larger than predicted by theory (Lindzen, 1967)., However, the theoreti-
cal calculations are for an atmosphere at rest on a uniform sphere, and are
based on highly idealized models of the distribution of water vapor and
ozone, McKenzie (1968) has found that changes as large as 100% in amplitude
and several hours in phase can result when a different distribution of water
vapor is assumed., As both water vapor (Mastenbrook, 1974) and ozone (Heath,
1974) are now known to have large seasonal variations, quantitative compar-
ison of the preéént'results with those of theory does not seem warranted.
Further, seasonal changes in‘the influence of topography, e.g. land-sea
heating differences, tropospheric temperatuie structure (Lindzen, 1968),
tropospheric wind structure (Wallace and Tadd, 1974), and perhaps other

factors may account for sone of the present seasonal variations in the

T P T
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diurnal tide. Some qualitative features predicted by theory are discussed

below,

Lindzen (1968) found that changes in the tropospheric temperature
structure can cause large changes in the diurnal tide at stratospheric
levels, His calculations for 25 degrees latitude show that the propagating
mode with 12 km vertical wavelength is dominant when there is a low, cold
tropopause. In winter ( Fig. 8) at 30 to 38°N the phase lag between 30 and
36 km is about 12 hours which, when extrapnlated, corresponds to 12 km
vertical wavelength., It is not clear, however, why & propagating mode is
dominant at the relatively high latitude 38°N, as classical theory predicts

that trapped modes dominate poleward of about 30 degrees latitude.

Longitudinal variations probably account for some of the detailad
features found in Figs. 1-8, but in most cases the stations are too @idely
separated in latitude to detect longitudinal variations. Between 28°N and
38°N, however, the station coverage is adequate to suggest that the relatively
early phases near 33°N at 36 km in summer (Fig. 6) and autumn (Fig. 7) are
due to longitudinal variations. For direct comparison, the summer phase
profiles at Wallops, Mugu, White Sands and Kennedy are shown in Fig. 11.
Barking Sands is included in the figure to illustrste the phase at even lower
latitude. Note that in the range 30 to 40 km the profiles at Wallops,
Kennedy, and Barking sands indicate increasing phase variability as latitude
decreases, but that White Sands and Mugu both have more variability than

Kennedy despite their higher latitudes. Since the topography and mean

state of the lower atmosphere in summer differ significantly between the



southwestern United States and the east coast, the anomalous (with respect
to Kennedy and Wallops, i.e., SOOW) summer phases at White Sands and Mugu

are probably due to longitudinal differences.

There is also theoretical reason for expecting longitudinal varia-
tions such as the above, Lindzen (1968) has shown that the tropospheric
temperature structure, especially near the tropopause, can significantly
affect the stratospheric diurnpal tide. Data given by Crutcher and Meserve
(1970) indicate that in July the change of lapse rate at the tropopause is
less, and the mean lapse rate from 700 to 200 mb is greater, over New Mexico
than at 80°W at 33°N, Thus, this longitudinal difference in tvopospheric
temperature structure between 80°% and the southwestern United States could
give rise to the different summer phase profiles at White Sands and Mugu,
This hypothesis is supported by the similarity of the phase profiles from
28°N to 38°N during winter (Fig, 8; although those at White Sands and Mugu
are shifted a few kilometers higher) for in January there is little difference

in the tropospheric temperature structures over New Mexico and at 80°W at 33°N.

In this one case longitudinal differences in the stratospheric diurnal
tide are apparently coupled with the tropospheric temperature structure,
Other mechanisms which have been suggested to explain longitudinal differences
in the diurnal tide, such as longitudinal differences in tropospheric winds
or the non-uniform heating cycle due to land and sea differences, may be
important at other times or in other places, but the present data are too

limited to discuss them,
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5, Conclusions

(1) Largest amplitudes of the diurnal tide in meridional wind, 30-60 km,
are found near the stratopause during all seasons. In the Northern Hemisphere
tropics and subtropics, largest amplitudes of the year near the stratopause

occur in spring and the smallest in autumn.

(2) Equatorward of 40°N the latest phase is near 40 km except during

winter vhen the latest phases are below 30 km,

(3) Because the above features of the diurnal tide vary with season,
the tidal wind at a given location and time of day will vary in magnitude,

and may change sign, from season to season.

(4) Further observations and analysis are needed to determine the
significance of, and factors which influence, longitudinal variations in

the diurnal tide in the mid and upper stratosphere.

6, Grid Point Values of Mean Tidal Winds

The diurnal tide may be an important mixing mechanism in the upper
atmosphere. In the case of height or latitude dependent photochemical
processes it may be especially important as reactions will proceed when the
tidal flow is in one direction, but do not proceed (or a different reaction
occurs) when the tidal flow is in the opposite direction. This process can

result in a net flux of a photochemical specie,

To facilitate use of the results in Figs. 1-8 in photochemical models

which include beth day and night circulation, estimates at grid points of the
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mean speed (in tenths of meters per second) of the diurnal component in
meridional wind during the hours of daylight and of darkness for each month
are given in Appendix B, The sunrise/sunset times at 40 km, which represent
the time periods over which these mean winds were calculated at all levels,

are also given,

The grid point values are based on the amplitudes and phases in Figs.
1-8, read off at 5 km, 5 degree intervals of height and latitude, respectively,
linearly interpolated to 2.5 km height intervals. The mean speed was calcu-
lated at each level by numerically integrating the diurnal wave in four minute
time sﬁeps from sunrise to sunset, and sunset to sunrise. Inasmuch as Thule
and Greely provided trustworthly results only during the summer, grid point
values do not extend beyond 60 degrees latitude during other seasons, In

Appendix B, negative winds are from the north.

e
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Figure Legends

Amplitude (m/s) of the diurnal wave in meridional wind in
spring. Letters at top of the figure refer to rocket stations
used. A dash-dot line is used to indicate uncertainty of the

analysis due to large statistical errors or a lack of stations.

Intermediate isolines are dotted.
As in Figure 1 except for summer,
As in Figure 1 except for autumn,
As in Figure 1 except for winter.

Phase (hour of maximum northward speed) of the diurnal tide

in meridional wind in spring., Letters at top of the figure

refer to rocket stations used.

As in Figure 5 except for summer.
As in Figure 5 except for autumn.
As in Figure 5 except for winter,

Amplitude of the diurnal tide in meridional wind at Ascension

Island for each Southern Hemisphere season.

Phase (hour of maximum southward speed) of the diurnal tide in

meridional wind at Ascension Island for each Southern

‘Hemisphere season. ‘ '

Phase of the diurnal tide in meridional wind in summer at

selected rocket stations.
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NAME LAT. LONG. SPRING SUMMER AUTUMN WINTER

* * (MAR ,APR ,MAY) (JUN,JUL ,AUG) (SEP,0CT ,NOV) (DEC , JAN,FEB)
ASCENSION -7%59"  14°25 306 272 327 . 289
KWAJALEIN 8%2'  -167°42" 68 85 87 78
FT. SHERMAN 9°20° 79°59" 150 - - -
ANTIGUA (48 KM) 17%09" 61°47" 138 101 133 137
BARKING SANDS 21°54'  159°35' 325 390 370 277
CAPE KENNEDY 28°27" 80°32" 471 473 431 516
WHITE SANDS 323"  106°29' 601 663 647 503
PT. MUGU" 34%7'  119°07° 497 564 477 393
WALLOPS IS. 37%50" 75°29" 363 355 343 249
FT. CHURCHILL 58°%44" 93°49" 205 186 251 277
FT. GREEL” 64°00"  145%44' - 265 - -
THULE 76°33" 68%49" - 122 - -

Table 1. Rocketsonde observations used at 50 km by season. Dash indicates

inadequate distribution of observations by hour.

*North or west, minus is south or east

St



HOUR (LOCAL TIME)
STATION SEASON 0-4 4-8 8-12 12-16 16-20  20-24 TOTAL
WHITE SANDS SPRING 16 38 8 35 376 128 601
SUMMER 27 26 21 84 380 125 663
AUTUMN 23 25 16 59 387 137 647
 WINTER 30 31 8 20 281 133 503
BARKING SANDS SPRING 46 1 1 0 7 270 325
SUMMER 78 0 4 9 2 297 390
AUTUMN 73 1 1 2 11 282 370
WINTER 43 4 2 0 1 227 277
FT. CHURCHILL SPRING 61 14 8 18 80 24 205
SUMMER 20 9 3 34 107 13 186
AUTUMN 38 16 8 48 121 20 251
WINTER 52 25 6 10 142 42 277
Table 2. Examples of the time distribution of meridional wind

observations available at 50 km.

91
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Table 3. Estimates of the amplitude (m/s) and error (in parentheses)
of the diurnal tide in meridional wind at 50 km for the stations
in Table 2., The upper rows of results were determined fitting
the data with only the diurnal (D) wave while the bottom rows
were determined fitting the data with both the diurnal and

semidiurnal (SD) waves.

STATION WAVES SPRING SUMMER AUTUMN WINTER
CHURCHILL D 6.5(0.6) 7.7(0.7) 6.4(0.7) 1.0(0.4)
D+SD 6.0(0.7) 5.9(0.8) 5.9(0.8) 4,1(0.7)
WHITE SANDS D 8.0(0.6) 7.5(0.5) 6.6(0.7) 5.7(0.8)
D+SD 7.4(0.7) 7.4(0.6) 5.9(0.8) 6.0(0.9)
BARKING SANDS D 7.4(1.9) 6.6(0.8) 2,7(1.1) 7.9(1.9)

D+SD  11.3(4.4) 9.0(2.4) 3.6(2.6) 29.3(8.5)
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Monthly Mean Temperatures, 20 to 60 km, at 80°N to 0°N

Grid point values of the monthly mean temperature, 20 to 60 km, from the
equator to 80°N are given in Appendix C. Data and analysis technique used

to derive the values are as follows:

In addition to the rocket stations listed in Table 1, Section A of this
report, each temperature observed at Grand Turk (ZOON) and Primrose Lake
(55°N) was adjusted for solar radiation errors and biasing by the yearly mean
diurnai temperature tide. This procedure has been described in Nastrom and
Belmont (1975), where a list of the number of observations at each station

is also given.

Monthly means of the adjusted temperatures were plotted at each station's
latitude at 2 km intervals. Monthly means at Volgograd (49°N) and Heiss
Island (81°N) were also plotted, but only to 48 km as they are not compatible
with North American data above that level (Finger, et al., 1975). At 80°N the
analyses are therefore based on interpolation between Heiss Island and Thule
(77°N) below 50 km, and are extrapolations from Thule at 50 km and higher,
Grid point values were read off the analyzed monthly height-latitude sections
at 5° latitude by 5 km intervals, and were then linearly interpolated with
height to 2.5 km intervals,

Finger, F. G., M. E. Gelman, F. J. Schmidlin, R, Leviton, and B. Kennedy; 1975:
Compatibility of meteorological rocketsonde data as indicated by inter-
national comparison tests., J. Atmos, Sci., 32, in press.

Nastrom, G. D., and A, D, Belmont; 1974: ?eriod%c variations in stratospheric-
mesospheric temperature from 20-65 km at 80°N to 30°S. J. Atmos. Sci.,
32, in press.
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APPENDIX A

Amplitudes and phases (with errors) ol the diurnal tide im
meridional wind by season., Error values marked by an asterisk
are 10.0 units or greater. Values associated with amplitude

errors greater than 3.9 m/s are considered unreliable, and those

with amplitude errors greater than about 2.5 m/s are considered

questionable.



STATION KWAJALEIN ANALYSIS OF SEASONAL DIURNAL TIDES IN MERIDIONAL WINDs 30 TO 60 KM
AMPLITUDES ARE IN M/S AND PHASES ARE IN LOCAL TIMEs
NUMBERS IN PARENTHESES ARE THE ERRORS (M/S OR HOURS)

SEASON SPRING SUMMER AUTUMN WINTER

ALTITUDE AMPLITUDE PHASE N AMPLITUDE PHASE N AMPLITUDE PHASE N AMPLITULE PHASE N
60 KM 12.0(4:1) 6.,0(1,0) 26 446(3.8) 15,6(4.1) 33 6e9(3,9)  4.2(2.0) &1} 9.0(4.0) 2.6(1.6) 46
S8 KM 9.4(3.7) S.7(1.1) 40 S.2(2+1) 10.3(1.4) 56 1.5¢(1.4) 1.0(3.2) 60 10.1(2.6) &,7( .8) 64
56 KM 11.4(3.1) 6.1 ,7) 57 846(1.8) 9.3( 7} 73 3.911.81 6.4(le2) 77 943124101 643( 7)) 73
54 KM 9.9(2.4) 6.4( ,6) 64 8.9(2.1) 8.7( .8) 79 4.6(2,3) 6.2(1.6) 85 11.4(2e6) 7420 o7) 73
52 KM 11.4(3.1) 7.6(1.0) 68 T.7(2.3) 10.3(1.2) 83 - «8(l.6) B8.1(5.5) B8 3.6(2.1) 18.5(2,0) 75
50 KM 8eT(2.7) 9.2(1.4) 68 B45({2.7) 14.5%( +9) 85 2.3(1.6) 12.6(2.3) 87 1.5(1.6) l.1(4.1) 78
48 KM 6.6(2.,3) 12.8(1.,2) 70 4+8(1.8) 10.4(1.,3) 87 3.5(1.6) 10.9(1.6) 87 5.8(2.0) 9.8(1.2) 79
46 KM 4.5(1.9) 13.8(1.2) 70 6.5(1.9) 16.3(1.1) 87 2.1(1.4) 13.8(1,8) 88 6.3(2.4) 9.6(1.2) 83
44 KM 1.7(1.4) 9.2(2.9) 71 S.4(1.8) l4.4( .9) 88 «8(1,3) 14.1(5.1) 89 4.4(1.8) 14.8(l.1) 84
42 KM 2.811.8) 15.,3(1.7y 71 5.5(1.6) 16.0¢ 6) 87 20 +9) 7.0(6.0) 89 1e5(1e4) 11.1(3.4) 85
40 KM 4400145} 10.5(1.,5) 71 3.7¢1.3) 15.4( ,8) 87 2e20 49) 4.6( .5) 89 «9{l.1) 22.1(3.8) 8%
38 KM 248{1.3) 7.7(1.4) 71} 1.8(1.1) 14.8(1.5) 87 1.9€1.0) 18.3C .9) 90 3.6(le4) 5.6¢( 9) 86
36 KM 26l «9) lea( 49) 72 120 29) 2.7(1.4) 87 2.5(1,0) 20+2( «9) 89 4.46(1,3) 5.0(¢ .6) 87
34 KM 4eh(1.8) S.6( .5) 72 1.3(1.0) 5.1(1.2) 86 2.1(1a2) 19.4(1.4) 89 1.0( %) 20.,4¢(1.,8) 85
32 XM 2.3{1.0) 10.4(1.37 72 1.30(1.0) 3.9(1.3) 84 1.811l41) 16.6¢1el) 90 «S{lel) 1.1(5.3) 82
30 KM 3.1(1.3) 13.0(1.2) 70 2.4(1.2) S.80 .9) 77 o7l 49 20.5(2.7) 89 1.50 .9 «Stl.2) 81

STATION ANTIGUA ANALYSIS OF SEASONAL DIURNAL TIDES IN MERIDIONAL WINDs 30 TO 60 KM

AMPLITUDES ARE IN.M/S AND PHASES ARE IN LOCAL TIMEs
NUMBERS IN PARENTHESES ARE THE ERRORS (M/S OR HOURS)

SEASON SPRING SUMMER AUTUMN WINTER

ALTITUDE AMPLITUBE . PHASE N AMPLITUDE PHASE N AMPLITUDE PHASE N SPLITUNE PHASE N
60 KM 20.3{®.2) 11.6(2.2) 20 «3(®.2) 11.6(2.2) 7 16.9(*.3) 12.9(2.3) 15 «3(2,.0) 12.9(2.3) 11
58 KM 9.9({7.5) 12.0(3.3) 40 48.3(%#.0) 12.1(1.4) 17 6e3(2.7) 22.7(1.5) 44 12.9(®. () 22.7(4.5) 28
56 KM . 6.9({5.5) «6(3.6) 65 4.1(9.7) 2.3(6.1) 33 4.5(2.1) 21.3(1.6}) 70 Te9(9el) 13.8(5.4} 57
S4 KM 208(3.8) 14.7(5.0) 90 S5.2{8.5) 10.4(5.1) 5SS S.8(1.8) 21.4(1.0) 100 2¢316.3) 9.6(5.,6) 79
52 KM 3.113.2) 11.9(4,6) 114 18.1(%e1) 12.5(4.0) 74 3.5(1.9) 23.6{1.6) 117 9.5(3.6) 114S(1,1) 106
S0 KM 9e2(3.6) 12.9( 6) (26 13.9(#.0) 13.0(4,8) 87 3.4(1.9) 14.6(1,.6) 125 11.4(3.4) 12410 «6) 127
48 KM 11.2(3:2) 1441 ,5) 138 8.6(2.6) 16,1( .8) 101 2.1(1.4) 16.9¢(2.2) 133 9.4 (2.6) 13.3( 62 137
46 KM 11.142.7) 1441 .4) 146 Se.2(1.5) 14.9{ .8) 105 4.5(1.3) 17.0( .8) 140 Te7{2e0) 13a14( o5) )47
44 KM 6e211.4) 16.9( .9) 153 2.6{1e1) 17.3(1.1) 112 4.91(1.1) 16.1( o5) 147 Se0{1.6) 14.5¢ «9) 152
42 KM ) 4.9(1.2) 16,5 ,8) 156 1.2(1.0) 15.1(1.9) 117 Te6¢ 49) 15,1(1.0) 150 6.8(1.3) 17.4( +6) 155
40 KM 3.111a1) 18.5(1.4) 157 91 9} 2.4(2.0) 120 1.8(1.2) 13.3(1.5) 152 Sel(lal) 19.7¢ o5) 157
38 Km 2.411.2) 15.3(1.1) 159 1.2¢ «8) 1.4¢1,0) 120 1.8(0 49) 17+9(1.0) 154 4e0(1al)  1al( 43) 157
36 KM 2.5(1.2) 10.5¢ .9) 159 1e20 o8} 9.7( .9} 120 2.1¢ 43) 13.10 .5) 155 4.,2(1.1) 3.2( 5 157
36 KM 2¢04(141) 10.411,0) 160 281 <9} 9F.1( .5) 121 odl o7} T49(3.5) 155 231 WU} S.8L «7), 156
32 KM 3.0¢1+3) 23.9t .5) le0 le4( «8)  3.8(1l.1) 122 «6( .6) B.8( +8) 155 2e4( %) 14.41( +4) 157

30 KM 11(1:0) 2.0t1.4) 160 30 «T)  6.9(1.1) 122 «30 oT)F 23.7(3.7) 155 170 o) 3.0 .S) 156

0¢



‘STATION HAWATY

SEASON SPRING

ALTITUNE AMPLITUDE PHASE
60 KM Se7(2e3) 6.3(2.2)
58 KM 3.3(2.3) 9.8(3.7)
56 KM §e5(243) 10,921,.4)
54 KM 6e9(149) 12.1¢ ,6)
52 kM T 946(149) 11.9( .4)
50 KM Tek(2.0) 12.0¢ ,6)
A8 KM Se2(1e9) 11.41(1,0)
46 KM 6¢6(2.0) 12.6( 7
44 KM 3.1 o9) 16.1(1.5)
42 KM 3.4( 5) 15.4( ,6)
40 KM 1e5( o4) 12,7( ,5)
38 KM 2¢1( S) 10.60 ,7)
36 KM 4ol 46) 11.7( .3}
34 KM 1.2¢ ¢3) 9.6( 7}
32 KM 2:9( ¢3) 11.1C ,2)
30 KM 1.1( 5 11.1{1.2)

STATION KENNEDY

SEASON SPRING

ALTITUDE AMPLITUDE PHASE
60 KM 108(2e7) 12e3¢( o6}
58 KM Te3{1e7) 10.9%( .S
56 KM 66210k} 1147( .5)
S& KM 64211621 12,51 .4}
52 KM 6e3(1:2) 12.04 &)
S0 KM 6e7(1e1) 12:3( .3)
48 KM Se91(1s1) 13.21 .32
46 KM 6+6(1.3) 1380 )
48 KM 4e4( +B) 14,50 3}
42 KM 281 +7) 1480 . 2)
40 KM 1e8( 73 13.9( .3)
38 KM 1eS( «7) 17.51 &)
36 KM 1e5{ o7} 17.7( .S}
36 KM 1el1{ +6)  42( &)
32 KM 1¢9€ 47)  9.5( .4}
30 kM 169 o7} 12.0( &)

ANALYSIS OF SEASONAL DIURNAL TIDES IN MERIDIONAL WINDs 30
AMPLITUDES ARE IN M/S AND PHASES ARE IN LOCAL TIME,
NUMBERS IN PARENTHESES ARE THE ERRORS (M/S OR HOURS)

80
174
252
295
313
325
334
340
344
346
348
347
347
347
345
345

SUMMER

AMPL TTUDE

8.9(2.1)
6.1(240)
7.5(1.8)
Te8(1.9)
B.6(1.4)

6.6(
S5.61
5.0¢
4,0¢
bt
1.5¢

«81(

Xt

o9
1.5¢
2.0¢

«8)
«8)
7
«5)
o2}
1)
o1)
«1)
«3)
«3)
«2)

PHASE

8.5(1
9.441
12.5¢
12.1¢
11.81
12.5¢(
12.9¢
13.3¢
la.6¢
15.7¢
14.2¢
2.5¢(
1.0¢
8.8(1
12.8¢(
15.6¢(

«0)
«3)
«8)
o7)
«5)
«5)
.5)
«6)
«5)
«3)
&)
«6)
«6)
«2)
«7)
ad)

N

98
195
273
327
3s5
390
403
409
412
411
411
404
39¢
382
367
354

AUTUMN
AMPL ITUDE

S.61(2.4)
Te2(2.3)

81 .9)
2.1(1.1)
3,201, 1)
2.7(1,1)
2410 9)
4,20 .9)
5.0( +8)
270 o4)
.20 ,2)

T &2)
1.00 o 1)
la1C . 2)

90 1)

B o2)

PHASE

7.9(2.2)
10.7(1.1)
11.0(5.3)
11.6(242)
13.6(1.2)
13.3(1.4)
15.0(2.0)
14.5( 8)
1410 o5)
15.7( «6)
16.6( .8}
19.0(1.3?
18.0( .6)
16.4(1.0)
16.7(1.0}
20.9( .7

ANALYSIS OF SEASONAL DIURNAL TIDES IN MERIODIONAL WINDs 30
AMPLITUDES ARE IN M/S AND PHASES ARE IN LOCAL TIMEs
NUMBERS IN PARENTHESES ARE THE FRRORS (M/S OR HOURS)

147
249
330
400
.s7
471
439
500
510
513
512
509
505
501
499
495

SUMMER

AMPL I TUDE

4.9(148)
Te1(1.5)
Se311.%)
Beb1l1lad)
9.0(1.5)
Be2(1e4)
. Be.0(142)
T7.311.0)

4,6¢
3e1¢
1.31¢(

St

«9t
l.1¢
1.3¢
l1.61

«B8)
. 7)
X-3]
6}
6}
»6)
o 7)
«6)

PHASE

12.3¢
10.4¢

9.7t

9.91¢
1l.0¢
1191
12.7¢
13.71¢
15.3¢
15.9¢
13.8¢
11.8¢
11.1¢
11.6¢
11.7¢
15.6¢

«7)
o 4)
«6)
«3)
3}
«3)
«3)
«3)
«2)
.2}
«3}
9}
o)
ob)
«5S)
«2)

N

169
2385
368
41R
448
473
493
50S
513
513
Slsa
514
513
512
S0S
504

AUTUMN
AMPLITUDE

8e.7(1.8)
S.3(1.7)
2.911.6)
3.0€1.6)
3.5(1.5)
5+3(145)
Te2(1e8)
T+1(1.3)
6.0().1)
5.8( «9)
3.6 .8)
2.30 .7}

bl 7
2.2( .8)
2+910 .8)
2.7¢ WT)

PHASE

15.6( .6}
15.7( <9}
14.0(1.6)
14.4(1.5)
13.3(1.2)
13.50 .7}
13.9( .5?
1S.1( +4)
16.2( .4}
18.1( .3)
17.7( %)
171 &)
16.5(2.0}
10.6( .5)
13.5( .4}
15.3( 3}

TO 60 KM

N

125
213
284
320
349
370
375
378
381
380
378
380
378
379
377
374

TO 60 KM

N

159
245
309
361
40S
431
437
457
468
475
479
477
475
477
478
473

WINTER
AMFPLITUDE

1244 ¢3,.8)
Te3(2.9)
Tul(2e1)
T746(240)
8.,0i2.,0)
749(2.0)
503(1.8)
6,5(1,5)
Sut(1el)
14SC «9
1,30 .5
1,00 .2)
1,8( .2)

290 o1}
4,00 «3)
3.2( .2}

WINTER
AMPL I TUDE

12441249}
S.3(2.0)
Se0{1.6)
4.1(1.5)
4.4(1,5)
44(1.8)
4.5(1.4)
Se5(1.3)
S.6(1,2}
S.91(1.1)
6€,0(1.0)
420 o9}
2.5( .8)
Je3l 49
1.0(1.0)
Fe70 &)

PHASE

5.9(1:5)
Te6(2.1)
8.5(1.4)
10.7( .8)
10.8( .8)
10.7( «8)
9.9t1e)
3.1 .9
S.8(1.0)
11e7(3.1)
14.6(1.6)
22.1(1.1)
3.9¢ +5)
20.3(1.0)
1.8( «.2)
Se0( +3)

PHASE

11.2¢ o7)
13.5¢(1. 1}
14.8( +9)
15.3(1.1)
14.6( +9)
13.1( «8)
14.0( &)
18.6( +6)
16.8( 5}
17.8( .4}
18.9( .3)
22.2( «3)
22Tl o)
100 o)
4.5(2.1)
13.3( +9)

N

82
162
214
248
269
277
2681
286
294
294
29S
293
294
294
293
293

N

152
263
363
441
487
516
540
560
567
S71
581
S75
578
566
562
557

12



STATION WSMR

SEASON SPRING

ALTITUDE AMPLITUDE PHASE
60 KM ReO( 7)) 13.4( 3
58 KM Tedl o6) 12,70 .3}
56 KM 9+.8( +6) 12.2( ,2)
56 K™ - 6.3 o5) 11.8( 2
82 kM 6e6( «5) 12.3( .3}
50 KM Be0( .6) 12.1( )
48 K™ Bedl 451 12.2(1 +3)
46 KM Te3( &5) 13.71 .2)
44 KM 449( «4) 15.0( )
42 KM 370 «3) 15.8( .27
40 KM 140 o1) 18.5( ,3)
38 KM «30 1) 2.101.1)
36 KM 2600 W1} B.7( L3}
36 KM 2e4( 22) 9.3( )
32 KM 120 4271 12.0( 6}
30 KM 1e7( 22} 11460 .4)

STATION PT.MUGU

SEASON SPRING

ALTITUDE AMPLITUDE PHASE
60 KM 115(248) 12.2( ,8)
58 KM 12.8(2.5) 11.0( ,5)
56 KM 643(1e9) 12490 .9)
54 KM 4el(led) 16.0(1.3)
52 KM 4e8(1e6) 1642(1,3)
50 KM 4eT7(1e6) 14.0(1,3)
48 KM Se2(1.5) 13.,7(1.1)
46 KM Se2(1e3) 14.4( .9)
44 KM AeT(1el} 16431 .7)
42 KM 461 9) 17.8( 4)
40 KM 3¢50 +48) 20.5( .2}
38 KM 150 «8) 9ol .4}
36 KM 3e0(140) 10.7( o5)
34 KM 2430140} 123¢( .8}
32 KM 1.8( 8) 13.3(..7)
30 KM 15¢ 71 1174 .2)

ANALYSIS OF SEASONAL DIURNAL TIDES IN MERIDIONAL WIND,s

AMPLITUDES ARE IN M/S AND PHASES ARE IN LOCAL TIME»
'NUMBFRS IN PARENTHESES ARE THF ERRORS (M/S OR HOURS)

N

406
471
520
‘557
575
601
617
633
661
653
655
660
664
867
665
665

SUMMER

AMPL 1 TUDE

5.2¢
5.0¢
6.61
7.8
T.7¢
7.5¢
8,51
T.T1
5.5¢
3.2t
2.0¢
1.3¢

.6t

«9¢
2,51
1.9¢

ob)
o4)
o4)
«5)
«5)
«5)
#5)
%)
«3)
«2}
«1)
«1)
1)
1)
1)
.1

PHASE N

11,0¢
10.9¢
12.0¢
11.4¢
11.4¢
12.1¢
12.5¢
12.91(
13.9¢
14.9¢
16.1(

g.2¢(

6.1¢

9.0¢(
12.5¢
14,.2¢

«3)
«3)
«3)
2)
«3)
2]
«2)
«2)
«2)
IZ)
o2}
«3)
«6}
")
«2)
«2)

450
533
584
615
643
663
676
680
690
696
706
728
728
730
731
734

AUTUMN

AMPLITUDE

Se7¢(
S.5¢(
T.3¢(
6.9¢
6.8¢
6.61
Te3(
T3¢
S.4¢(
3.3¢
2.2¢

«9(

«9(
1.5¢
1.7¢
1.7¢

«8)
'8)
«B)
o7
o7
o7}
«6)
«5)
oh)
«3)
.z,
o1}
.1)
.2)
«2)
«2)

30

PHASE

11.8¢(
11.2¢
11.2¢
11.6¢
13.0¢
13.0¢
13.61¢
14.6¢(
16,31
17.9¢
19.6(
2051

4,81

9.1¢
12.5¢
16.2¢

«6)
-1
oh)
o4}
o)
ok}
«3)
«3)
«3)
«3)
'3)
«6}
«6)
6)
«5)
%)

ANALYSIS OF SEASONAL DIURNAL TIDES IN MERIDIONAL WINDs 30
AMPLITUDES ARE IN M/S AND PHASES ARE IN LOCAL TIME»
NUMBERS IN PARENTHESES ARE THE ERRORS (M/S OR HOURS)

N

116
233
322
410
572
497
511
516
518
521
se3
525
Sa4
522
S24
522

SUNMER

AMPLTTUDE

4.1(1.0)
4.9(1.4)
2.9(1.6)
4.0(1.6)
7e6(1.9)
8,0(1.7)
9.6{(1.6)
7:8{1.2)

Sl.1t
3.81
1.8¢
3.0¢
2.3¢
2.461
3.2¢
2.21

«8)
=8)
v6)
o 7)
«7)
«9)
«8)
.7)

PHASE

15.9(1.0)

9.3¢(

«®)

11.0(1.3)
12.8(1.4)

11e7¢
12.1¢
12.1¢
12.9¢
14.6¢
17.6(
15.6¢
11.9¢
10.5¢
10.41
11.8¢
13.9¢

o7}
«6}
«4)
o4}
o4)
oh)
«5)
o2}
«1
3
3)
o4}

N

147
269
397
486
533
5664
575
582
591
596
598
598
597
£96
591
S8R

AUTUMN

AMPLITUDE

6e3(2.2)
6.9(1.7)
7el(1e9)
8.0(1.9})
8.0(1.7)
7.9(1.6}
9.0(1.4)
7.2(1.1)
4.9( .8}
3.5( .8)
3.50 .7}
le2( <9}
2el(1a0}
4.0(1.1)
4.3( «9)
Je2( o 7)

PHASE

Peb !
11.0¢
11.6¢
12.21
12.4¢
12.2¢
12.4(
13.2¢
14.4¢
14.0¢
11.5¢
10.2¢
10461
11.1¢
11.7¢
12444

«8)
«6)
T
.7’
«6)
+6)
b}
o4)
I‘)
oh)
1)
«8)
«7)
oh)
o3}
.2)

TO 60 X%

N

416
488
530
5717
605
647
662
678
688
699
707
710
716
712
717
717

TO 60 KM

N

139
247
339
200
444
477
493
499
504
510
510
510
Si0
509
510
503

WINTER

AMPL ITUDE

B.4(1.3)
T.3(1.0)
6.2(1.0)
4.9(1.0}
S.0( .9}
SeT( .8}
5.3( .8}
Se2( o T)
3.0( .6)

«3( <3}
1.6( .3}
2:50 «2)
2.31 .2}
2ell L2}
1.5¢ =2}

«7( o1}

WINTER

AMPLITUDE

PHASE N

12.9¢
13.0¢
13.4¢
13.7¢
12.8¢
12.71¢
13.1¢
13.7¢
14.6¢

.6,
«5)
*6)
+8)
«7)
+6)
«5}
«5}
«8)

15.5(5.4)

1.7¢
4.9¢
Te2¢
9.01¢
10.5¢
13.3¢

«6}
«3)
)
«5)
«5}
«T)

PHASE

10.3¢

«4)

21.7(3.3)
11.4(2.4)
8.0(2.2)
4e11(2.0)
6e4(1.9)
6.,2(1.8)
6.4(1,6)
T0(le4)
5.9(1.2)

3.2¢
1.71¢

310
l.2¢
2.61(
l.o(
l1.2¢

'9’
+8}
.7)
-8)
<8}
o 7)
«8)

10.5¢( .6}
10.7( 8!
11.1(1.5)
11.5( .8)
12.1( +8)
12.2( «7)
12.8( .5)
13.2( .5)
13.91 .5)
215 «5)
6.2(8.2)
11.4( .8}
13.30 3}
17.7(1e1)
22491 .8

356
408
460
485
S04
503
516
534
565
575
593
603
608
609
617
624

N

131
227
310
358
376
393
403
405
425
423
429
430
433
435
438
443

[44



STATION WALLOPS

SEASON SPRING

ALTITUDE AMPLTITUDE PHASE
60 KM 12.8(2.3) 12.3( .5)
58 KM T+9(1a7) 12.3( .5}
56 KM 9.21{1+B) 12.5( .5}
54 KM Ge0(1s7) 11.9¢ ,4)
52 KM Ge3{1e4) 12.6( ,3)
50 KM Tell(le2) 13.4( .4)
48 KM 6+11{1.2) 12.80 .4)
46 KM 6e2(1al) 12.50 .3)
44 KM S.2(le0) 12.8{ .31}
42 KM 445( «9) 13.9( .3}
40 KM 2481 «8) 14.5( .4)
38 KM 20 «7) 2148(4,.6)
36 KM 1eb( 27) 6.90 .5)
34 KM 1eS50 a7) Fe4l o4}
32 KM 180 47) 9.2( .4}
30 KM 230 «7) 10.3C .3}

STATION CHURCHILL

SEASON SPRING
ALTITUDE AMPLITUDE PH
60 KM 6e7(1e3) 10.6(1
58 KM 6.7(1.0) 10.0¢
56 KM Te6(1.0) 10.7¢
B4 XM Tebt <8) 10.61¢
52 KM Gekt o6) 11.5(
50 KM 6450 o6) 10.9¢
48 KM “5e8( <€) 10.9¢
A6 KM 34BL o5) 9.7
A4 KM 3430 «5) 8.0t
42 KM Je6( &) ALY
40 KM Jell o4y RL2{
38 Km 3.50 «5) 6,8(
36 Km 3«60 5) B.0¢
34 KM 2.40 3) 9,.6¢
32 KM 2e4t o6) T.61

30 KM T 2460 44) R.6L

ASFE

<0}
+8)
« 7}
6}
5}
51
6)
«6)
«7)
«S5)
«5)
«5)
o6}
«8)
«6)
T

ANALYSIS OF SEASONAL DIURNAL TIDES IN MERIDIONAL WINDs 30
AMPLITUDES ARE IN M/S AND PHASES ARE IN LOCAL TIMEs
NUMBERS IN PARENTHESES ARE THE ERRORS (M/S OR HOURS)

SUMMER AUTUMN
N AMPLITUDBE PHASE N AMPLITUDE PHASE
104 10,2(243) 14.6( .7) 102 1¢3(149) 13e7(S«4)
163 6.,8(1.6) l4.1( 5) 160 2e2(242) 12.3(4.3)
220 5.5(1«3) 10.9( .4) 224 444(204) 12.9(1.6)
291 Tatlle4) 10.6( 3} 276 248(240) 13.3(2.4)
333 Te2(1e3) 11.3¢ .3) 316 4.8(241) 12.8(1.1)
363 Te3(1a4) 12.4( 43) 355 6.1(1.9) 13.2( .7}
383 7.5(1.4) 12.9( .3) 370 6.21149) 1341 o7}
394 6.1(1.3) 13.5¢( .4) 378 6.4(1.7) 14420 o46)
397 4.0(1.0) 14.5( «4) 386 4.7(144) 15.8( +9)
400 3.9( B} 14.3¢ .3) 393 3.3(142) 16.7(1.0)
403 2.9(0 .71 13.2( 2} 398 2eb( «9) 18.8(1.0)
405 2460 o7} 13.0( .2} 401 1a10 «8) 19:9(1.4)
403 1.B( 7} 12.0¢ .3) 397 «5( 48) 341(2.7)
405 lo&( o7) 12.1¢ o4) 393 1e3( 49) 1246(1.1)
403 1.20 71 13.3( «4%) 393 300 ¢9) 14.0( o%)
395 1e6C &7) 12.4¢ o3) 394 2¢2( 49) 13.4( 5}

ANALYSIS OF SEASONAL DTURNAL TIDES IN MERIDIONAL WINDe 30
AMPLITUDES ARE IN M/S AND PHASES ARE IN LOCAL TIMEs
NUMBERS IN PARENTHESES ARE THE ERRORS (M/S OR HOURS)

SUMMER AUTUMN

N AMPLITUDE PHASE N AMPLITUDE PHASE
R3 12.1(1.8) 10.8¢( .8) 66 260171 12.0(641)
106 8.9(1.3) 11.6( .7) 93 3e7(1e2) 12471663
138 10.3(1.2) 12.8( .5) 137 4,40 .8) 11.1(1.0)
167 B.4(1.0) 12.4( .6) 156 S.50 +8) 12.1¢ .8}
190 - 7781401 13.1¢ .5) 171 Gl 7)) 12.61( o6}
205 T.7( 71 13,3¢ .4) 186 6e4( o7) 11.8( o5)
208 S.7( «6) - 12.9( .4) 192 5.80 ,9) 13.0¢ .7}
207 4.8¢ o5) 13.3¢( .4) 197 4,00 .8) 12.1(1.0}
297 4,80 .4) 13.0( .4) 200 370 oT) 12.0(1.00
213 2,90 +3) 12.5¢( .5) 200 3460 48) 13.9( «9)
212 2.20 +2) 12.9( .4) 200 410 ¢9) 1446( .8)
214 1.50 «2) 1l.1( .8) 702 3.2¢ .8) 13.711.0)
215 2.6( 43) 10,6( .6) 204 242( o7) 1245(1.5)
215 2431 .2) 11.6( .5) 209 3,00 .7) 14.1( 29)
222 1.2¢ .2) 11.6¢ ,6) 210 2.30 +6) 13.8(1.1)
221 1.00 .1) 10.8¢ .7) 211 150 «S) 12.7(1.8)

TO 60 KM

N

9l
144
213
267
313
343
358
375
382
391
395
397
397
391
385
378

13 60 KM

102
140
192
221
237
251
255
256
260
269
271
266
269
271
2Tl
285

WINTER

AMPLITUDE

103(3.7)
9.9(3.6)
9.4(3,1)

11.6(2.9)

11.8(2.6)
T.1(2.6)
10.1¢2.2)
10.1(2.2)
6.9(1.8)
4a7(1e4)
2.1(1.2)
2e2(10}

1.7¢

+9)

2.3(1.0)
1.8(1.0)
1.6(1.0)

WINTER

AMPLITUDE

3.9(2.0)
5.2(1.2)
7.5(1.0)

3.61
24
9
9
1.71¢
1e7¢
«9(
1e1(
o7t
1.3¢
Tedd(
24
«8¢

«5)
5}
o4}
«5)
«5)
5)
«6)
-7
o7}
«8)
«8)
7)
«B)

PHASE N

12.6(1.2) 100
12.0¢1.1) 136
11.6( «9) 1€7
11.6¢( 71 183
12.1¢( «6) 219
12.6(1.1) 239
13.5¢ .6) 249
15,00 .6) 266
15.1¢ .8) 285
15.8¢ .7) 3060
18.8t1.3) 303

o7t «9) 301
3.4(1.0) 307
Te7( «8) 298
9.1(1,2) 298
13.8(1.2) 293

PHASE N

14.0(2.5) 106
11.5(1.3) 129
13.61 «5) 176
12.2( -7} 231
9.4(1.1) 264
T.4(2.4) 277
4,7(2.2) 284
16.5¢ .9) 294
14,8(1.1) 298
16,1(3,2) 284
S5.4(3.8) 255
17.5(5.1) 249
14,2(3.6) 252
13.8(3.31 236
13.9(6.5) 227
14,4(5,0) 228

€¢



STATION ASCENSIGN

ANALYSIS OF SEASONAL DIURNAL TIDES IN MERIDIONAL wWINDs 30

AMPLITUDES ARE IN M/S AND PHASES ARt IN LOCAL TIMEs
NUMBERS IN PARENTHESES ARE THE ERRORS (M/S OR HOURS)

TO 60 KM

72

SEASON AuTOMN WINTER SPRING SRRER
ALTITUDE AMPL I TUDE PHASE N AMPLITUDE PHASE N AMPLITUDE PHASE N AMPL1TUDE PHASE
60 KM 11.112.3) 23.1( o4} 110 11.7(2.8) o7 +6) 113 4e1(149) 1040(143) 116 2:6(2.T)  S.5(4.4)
58 KM 190100 7.2( .9) 219 Se2(1e2) 4.2( o7) 20% 6.9(1.5) B.2( .5) 217 2.2(1.6) 6.2(2.4)
56 KM 3e20 91 11.2¢ (4) 271 4.3(1.0) 6,50 .5) 248 6.101.3) 9.3( .4) 282 5.6(1.5) 1l.4C 46)
54 KM 448(1.0) 13.2( .4) 293 1.1¢1.1) 11.0(2.8) 262 7.101.2) 11.8L .43 310 748(1.7) 12.5( +6)
52 K 6e7(1o1) 12.7¢( .3) 303 2.7(1.4) 21.1(1.3) 268 7.2(1.2) 13.3( +4) 321 8e701.8) 12.8( +6)
50 KM 6+5¢1.1) 13,20 ,3) 306 §.8(1.2) 16.6( .6) 272 T.7(1.2) 14451 46) 327 7.8(1.8) 13.8¢ .7
48 KM 5.1¢ 9) 14.2( «3) 306 4,50 .9) 18.1( .4) 276 6.8(1.1) 15.3( .3) 327 7.1(1.5) 15.6( .6)
46 KM 3.6( 8) 15.5( .3) 306 S.4(1.1) 21.9( o4} 276 4,00 (&) 16430 «3) 329 5.9(1.2) 17.0( .5)
45 KM 3.0( .9) 18.3( ,5) 310 4.2(142) 22.5( «5) 276 3,00 .7) 18.2( .3) 328 3.50 49) 16.9( 45)
42 KM 2410 .9) 19.1( .8) 303 1.6(1.0) 22.2(1.5) 276 1.6( .7) 21.0( .5) 322 ledl 070 19440 o4)
40 KM +B1 .8) 9,2(1.8) 304 «2( «8) 23.2(6.1) 278 1o1( 071 2.7 »9) 321 30,71 21.8(2.0)
38 KM 1.0t .7) 19.2( .9) 304 2.2( «9) 7.5( J7) 278 JTU W7) 7490140} 320 1.70 481 6.7( +5)
36 XM 2e10 48) 1410 .5) 304 1.8( 81 6.1 .61 279 1.8( 47) 4.8( .4) 320 3.50 48)  4.5( .4)
34 KM 270 .7 4.8( .4) 304 1.60 »8] 22.4( .6) 281 1.6( .7) 5.3( .4) 319 4:90 .8) 5.9( .2)
32 KM 3.8( .8) 7.0( .3) 304 260 .7) 20.6(1.2) 281 1.3{ .7} 8,1( .5) 319 110 71 Ba20 o4)
30 KM 2,90 .8) 10.8( «3) 304 1.3( 7)) 10.4( .5) 28] 2.10 71 12:1C +4) 319 1e60 o7) 10420 o5)

STATION - SHERMAN THULE FT.GREELY

.

SEASON SPRING SUMMER SUMMER
ALTITUDE AMPLITUDE PHASE N AMPLLITUDE PHASE N AMPL ITUDE PHASE N
60 KM 9.8(2.3) l4.4( .7) 68 1.60142) 12.5(4.5) 43
58 KM 1.2(2.4) 14.9(5.8) 93 5.212.4) 13.5(1.6) 72 {§;3§§:§; {3;§§‘;§} ;?;
56 KM 6.1(3.0) 10.8(1.8) 120 4.9(1.7) 12.7{1.0) 96 6e7(2.8) 12.4(1.2) 244
54 KM 9¢4(246) 13.7( .9) 135 Se21(1.5) 12.9( .9) 104 S.8(2.4) 12.3(1.1) 258
52 KM 7.6(1.9) 3.0 .91 1a3 6.8(1.8) 12.6( .6) 116 6.602.3) 12.20 .9) 262
50 KM Se0(1.5) 11.7(1.0) 150 7.8(1.7) 12.4¢ .5) 122 6.1(1.95 12.7( .8) 265
48 KM 4e2l143) 12.90 .9) 158 Te3(1.7) 13,0( .6} 131 5.3(1.6) 13.7( .7) 271
46 KM 542(1.2) 16220 5) 161 5.9(1.4) 14,1t ,7) 135 3.,2(12) 15.0( .9) 273
48 KM 2.0(1.1) 21.7(1,4) 163 2.5( +6) 17.1(1.5) 140 .a01.1) 12.7( .6) 276
42 KM 2.4(1.0) 20.2( .8} 162 1.6( 71 13,4(1.6) 142 2 0(1.0) 14.6(1.0) 281
40 KM 2,5(1.2) Se1(1,0) 161 1.20 «6) 13,5(1.8) 145 o a(1.0) 12.7¢ .71 281
28 KM 1,511.0)  7.501.,2) 183 1.3¢ .5) 11.3(1.0) 149 3.1(1.1) 12.6( .6) 280
36 KM 2.511.2)  5.3(1.,0) 165 1.8( .6} 11.7( .8) 15} 2.5(1.0) 11.6( .71 276
34 KM 1.6(1,17 17,0(1.2) 167 3.2¢ .7) 12.8( ,5) 152 1o1¢ 29) 10.9(1.3) 276
32 KM 2+9(1.1) 12.101.0) 166 1.40 .5) 12.6( .9} 150 1.5( 29) 11.9¢ .8) 276

30 KM 2e2(1el) 9.1(1,3) 166 1.30 +4) 13.0( .8} 154 3( «B) S.6(1.1) 276
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APPENDIX B: Mean meridional wind due to the diurnal tide during hours of
daylight and darkness. Sunrise/sunset times are for 40 km altitude,

Negative winds are from the north.

MEAN TIDAL DAY WINDS (DM/S) FOR MONTH JAN

60.0 KM © 0 [} 1] 39 45 52 56 61 56 50 12 =11 =24 =38 =48
57.5kM ¢ 0 0 0 29 41 S3 56 59 51 38 23 0 =12 -27 -27
55.0 KM E 0 0 0 28 40 S2 55 SE 41 30 36 26 0 -13 =12
52,5 kM ® 0 0 0 18 30 37T 48 58 40 30 38 38 28 11 0
S0.0 KM : 0 0 [ 15 22 34 46 54 43 30 32 39 40 16 12
475 KM : 0 0 0 15 19 33 49 60 47 34 34 32 36 28 23
45,0 KM : 0 [4] 0 9 12 19 36 43 37 25 36 26 43 37 30
42.5KkM 5 0 0 0 8 9 10 19 23 14 7 30 25 3 22 10
s.0KM = o0 o T ‘T 8§ 5 -10 13 A 16 8 =B <5
37.5 KM : 0 0 0 9 7 [ 3 =13 -2 =23 ~13 -24 =22 -5 =2
35.0 KM : 4] 0 0 10 9 5 -4 -8 14 ~14 <19 =15 -5 -4 -2
32.5 KM : 0 0 0 10 9 2' -8 3 11 3 -6 -6 -2 -2 -6
30.0 KM : 0 [ 0 10 9 -4 -6 9 S 9 -2 -5 -7 -6 -5
:QQQQOQQG&C‘90000“00“090QOGQGOQQQQOQQOGG“QQGOQ“““O“GO.GQGQ.OO..'..0....0..”"“0....
LATITUDE 70 QO S0 40 30 20 10 0
MEAN TIDAL NIGHT WINDS (DM/S) FOR MONTH JAN
60,0 KM # V] 0 0 =20 =27 =35 =41 <48 ~46 =44 =]} 12 25 42 S5
575 KM : 0 0 0 ~15 =25 =36 =41 =46 =42 <33 =20 0 13 30 32
55,0 KM E 0 0 0 =14 =24 =35 =41 =45 =34 =25 =33 =23 (1] 15 15
52.5KM * 0 0 0 =9 =18 =25 =35 -45 =33 -25 <35 =37 -28 -1 O
50,0 KM + 0 0 0 -7 =13 =23 -34 -42 -35 <25 -20 =37 <40 -16 =12
47.5 KM E 0 0 0 =7 =11 =27 =36 =47 =39 =29 =31 =30 =36 =29 ~2§
4S5.0 KM @ 0 0 0 -4 -7 =12 =26 =33 =30 =21 =31 =24 =43 =38 =33
W25 KM 0 0 9 -4 =5 <6 =13 -18 =11 -5 -27 <23 33 =23 =11
40.0 KM : 0 0 0 -3 -4 -4 =5 -3 9 12 -7 =15 -7 10 ]
37.5 KM : 0 1] 0 -4 -3 -3 -2 11 3 21 13 25 el 6 4
35.0 KM © 0 0 0 -5 -4 -2 4 7 -11 13 18 16 6 5 3
2.5KkM + 0 0 0 -5 -4 -1 7 -2 -9 -2 & 1 3 3 8
0.0KM = 0 0 0 -5 -4 35 -6 -3 -1 3 & 8 1 71
:GOO’Q“‘;OODOGG“DQQG“Oﬂﬂ.ﬂﬂ'D6909““99“9.”05“.‘...090‘“'0006'50.0‘..0..’.’0"......
LATITUDE 70 60 50 40 30 20 ’ 10 0
SUNRISE 115 9.1 843 7.7 Tu6 Tal 6.9 6.7 6.5 6.3 6.2 6.1 5.9 5.8 Su7

SUNSET 12,5 1449 15.8 1643 1647 16,9 17.2 17.3 17:5 17.7 17.8 17.9 18,1 18,2 18.3
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MEAN. TIDAL DAY WINDS (DM/S) FOR MONTH FEB

60.0 KM 0 0 0 34 40 4T S1 7786 77520 477 12 -I1 =23 =-38 =48
57¢5 KM . 0 0 25 37 48 51 55 48 36 22 0 =12 =27 =28
55,0 KM E 0 0 0 24 36 4T 51 54 39 28 36 24 0 =13 =13
52.5 KM * 0 0 00 15 2% 33 4 S 31 28 37 37 27 10 0
S0.0 KM . 0 0 0 13 19 31 43 S0 40 28 30 38 39 15 11
47.5 KM . 0 0 0 13 17 30 45 56 44 32 33 31 35 27 23
T45,0 KM . 0 0 0 8 11 17T 33 40 34 23 35 25 41 36 30
42.5 KM . 0 0 0 7 8 10 17 22 13 6 28 24 33 22 10
40.0 KM E 0 0 0 6 7 6 7 5 -9 =2 8 16 8 -8 =5
37.5 KM ® 0 0 0 8 6 5 3 =12 -2 ~21 =13 23 <21 -5 =2
3540 KM : 0 0 0 9 8 4 =4 =T 13 ,-13 =~1B <14 =85 -4 =2
325 KM . 0 0 0 9 8 2 -8 3 1 3 -5 -5 =2 =2 =6
30.0 KM . 0 0 0 9 8 =3 "-5° @ 4 9 =2 -5 ~6 -6 =5
:onu;nnioo»uncdonaonadénoﬁonhundua#ouuuhu#unubouooouuoonooonnanoooccoooouoclooo.o.
LATITUDE 70 €0 50 40 30 20 10 0
MEAN TIDAL NIGHT WINDS (DM/S) FOR MONTH FEB
60.0 KM @ 0 0 0 =-26 =-33 =40" -46 =52 =50 -46 -11 12 26 43 56
57.5 KM . 0 0 0 -20 =30 =~41 =46 =51 =46 =35 =2} 0 14 31 32
S5.0 KM . 0 0 0 =19 =29 =40 =45 =50 =37 =27 =34 =24 0 16 16
5245 KM . 0 0 0 -11 =22 -28 =40 -50 =36 =27 =36 =~38 =~28 -~]0 0
5040 KM . 0 0 0 =9 -15 =26 =38 =46 =38 =27 =30 -38 ~41 =16 ~]2
475 KM E 0 0 0 =10 =14 =25 =40 =52 =642 =31 =33 =31 =37 =29 =25
45.0 KM @ 0 0 0 =5 ~8 =1& "7 =37 =33 =22 =34 =25 kb =39 =33
42:5 KM . 0 0 0 =5 =6 =7 <15 =20 =11 =5 =28 =24 ~35 =23 =11
40.0KN = 0 0 O -4 <5 -4 -6 -3 10 13 -1 =15 -8 10 &
37.5 KM . 0 0 0 =5 =4 =4 =2 13 3 22 14 5 26 7 4
35.0 KM . 0 0 0 -6 -6 =3 5 8 -12 14 19 16 6 6 3
32.5 KM E 0 0 0 -6 =6 -1 8 =2 -9 =2 6 7 4 3 8
“30,0kM ®* 0 0 0 -6 -6 4 6 <---3 -8 3 6 8 8 1
:Q..Ouo...dlOQQOQOQGQGQQQQGGQDQOGOno.odbﬁ“DOODI'Qbb&..&ﬁ..ﬁ.‘ﬂOQ!.'.Q..Q.....Q..QQ.
LATITUDE 70 60 50 40 30 20 10 0
SUNRISE TeT. Tel 649 647 665 6.4 6.3 642 6ol 6.0 5.9 5.9 5,8 5,7 5.7

SUNSET 1664 1669 1762 1764 1745 17.7 71747 1749 17.9 18.0 1841 1841 18.3 18.3 1844
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MEAN TIDAL DAY WINDS (DM/S)} FOR MONTH MAR

60.0 KM ® 0 0 0 37 39 41 42 50 41 46 37 0 -9 =25 =26
5745 KM 0 0 0 36 38 40 47 50 46 41 37 19 =11 =13 -28
5540 KM . 0 0 0 36 38 39 46 48 43 38 37 36 14 <-14 =28
5245 KM . 0 0 0 34 35 36 46 47 43 36 40 52 &8 29 0
50,0 KM . 0 0 0 24 32 38 40 43 45 41 40 49 53 45 24
47.5 KM . 0 0 0 14 22 34 36 41 42 41 37 39 41 36 30
45,0 KM . 0o 0 0 11 16 24 30 35 35 30 26 27 28 20 15
42.5 KM . 0o 0 0 5 11 20 23 26 6 11 14 16 7T o 1
40,0 KM . o 0 0 S 10 14 18 15 =2 8 8 8 5 18 15
37.5 KM . 0 0 0 6 s 9 13 8 6 11 8 12 16 9 -7
35.0 KM . o 0 0 5 4 7 6 5 11 11 s 1t 7 -13 -15
32.5 KM . 0 0 0 4 4 6 5 5 1 6 5 10 =5 =11 1
30.0 KM . o 0 0 7 1 6 s 7 10 10 9 4 =9 11 15

:Q'GQGGEQGOO0090000GOOQDQ#OGDD.I‘GOQQOOOQ..’......OQ.'....00..“0’0...“’..0.".....0

LATITUDE 70 60 50 40 30 20 10 0

MEAN TIDAL NIGHT WINDS (DM/S) FOR MONTH MAR

60,0 KM o o o0 0 =44 =46 =47 =48 =56 =54 5] =4} 0 12 30 31
57.5 KM . o 0 0 =43 =44 =47 =54 =56 =52 =46 =41 =21 13 16 33
$5.0 KM . 0 0 0 =43 =44 =45 =53 =BS5S =49 =42 =41 40 =15 17 33
52.5 KM . 0o o0 0 =40 =41 =42 =51 =53 =49 =42 =45 58 =54 =32 0
50.0 KM o o 0 L =29 =37 =44 =45 =48 =51 =46 =45 =55 =60 =50 =26
47.5 KM 5 o o 0 =16 =26 =39 =41 =46 =48 =46 =41 =4k <46 =40 -34
45,0 KM ® o 0 0 =12 =19 =28 =34 =39 =39 =34 =28 =29 =31 =22 =16
42.5 KM . 0 0 0 =6 =12 =22 =26 =29 =6 =11 =15 ~i7 =7 0 -1
4040 KM E 0 0 0 =5 =11 =15 =20 -~17 3 -8 =8 =B =5 =20 <17
3745 KM ® 0 0 0 0 =5 =9 =14 =9 =5 =11 =8 =12 «1T =9 9§
35,0 KM . 0 0 0 =5 <4 =7 =6 =5 =11 =12 =5 =il =7 16 18
3245 KM . o o 0 =4 =3 =6 =5 =5 =]] =5 =5 =]} 7T 14 <11
3040 KM . 00 0 =8 =T =6 =5 =8 =l0 =11 =10 =4 12 =12 =16

:Q..OQOOQOQ.ﬁ'QQ‘QGQG06’h&9.6GQG“OOQQQQ.QQQ”O....GQ.’QOQGQIGQCQQOQ'.Q.O......Q.Q..

LATITUDE 70 60 50 40 30 20 10 0
SUNRISE 4,9 5S¢l 5.3 5.4 5,5 5,5 5.5 5,6 5,6 5.6 5.6 E£:6 5,6 5.6 5.6

SUNSE T 1941 1849 1847 1846 18.5 18:5 18:5 1845 18,5 18.4 1844 18,6 18,4 18.4 18.4



60.0
57.5
55.0
52.5
50.0
4T.5
45,0
42.5
40.0
37.5
35.0
32.5

30.0

KM

KM

KM

KM

KM

KM

KM

KM

KM

KM

KM

KM

KM

LATITUDE

60.0
57.5
55.0
52.5
5060
4745
45.0
42.5
40.0
37.5
35.0
32.5

30.0

KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

KM

LATITUDE

SUNRTSE
SUNSET

MEAN TIDAL DAY WINDS (DM/S)

° 0 0 0 26 30 33 36 43 42 42 3 0 -9 -25
: 0 0 0 26 29 33 40 43 41 38 34 18 =11 ~13
S 0 0 0 26 29 32 39 42 39 35 34 34 13 -l4
° 0 0 0 26 27 30 37 &1 39" 35 37 49 46 28
. 0 0 0 17 24 31 34 37 40 37 37 46 51 43
E 0 0 0 10 17 28 31 36 38 38 34 37T 39 35
° o 0 0 8 13 20 25 30 31 28 24 25 27 19
. 0 0 0 4 8 16 20 22 6 10 13 15 7 0
E 0 0 0 4 T 11 15 13 -2 7 7 8 s 17
@ 0 0 o 0 ¢ 711 7 5 10 711 15 9
. 0 0 0 3 3 6 5 5 10 10 5 10 7 -13
. 0 0 0 3 3 5 5 s 10 5 5 10 =5 =11
. 0 0 0 s s 5 5 7 9 9 9 4 =9 11
:GQGGQGGGOOOOQO9#00#&69D&o##900.069’0..6Q.O.“O0..!.0&0.600.0.0.000.00.000...".0..
70 60 50 40 30 20 10
MEAN TIDAL NIGHT WINDS (DM/S) FOR MONTH APR
o 0 0 0 =52 =53 =54 =54 =62 =58 <55 =43 0o 13 3
. 0 0 0 =52 =51 =53 -60 =62 <~56 =49 ~43 =22 14 17
» 0 0 0 -52 =51 =52 <59 -60 =53 =45 =43 =-42 =15 18
. 0 0 0 =48 =48 =48 =57 <58 <53 =45 =47 ~61 =56 =33
. 0 0 0 =34 =43 =50 =51 =53 <55 =49 =47 =57 =§2 =5]
. 0 0 0 =19 =30 =44 =46 =51 =52 =49 =43 =46 =47 =4]
. 0 0 0 =15 =22 =32 =38 =43 =42 ~36 =30 =31 -32 =23
. 0 0 0 =7 =14 =25 =30 =32 =7 «12 =16 =18 =7 0
. 0 0 0 =6 -12 =17 =23 -l8 4 =9 -9 =9 -5 =20
. 0 0 0 0 =6 =11 ~16 =10 <~6 =12 =9 ~i3 =18 =9
. (] 0 0 =6 =5 =8 -7 =6 =12 =13 =5 =12 =7 17
. 0 0 0 =5 =4 =7 =6 =6 =13 =6 =5 =}l 8 14
E 0 0 0 =10 ~8 -7 -6 =8 =11 =12 =10 -4 12 =12

L2 L2 L TR R R AR S N Y Y Y Y LY Y R Y Y Y I TR Y N Y 2N Y Y

-0

70

60

FOR MONTH APR

50

28

40

30

20

10

30
15
11
15
-7
~15
10
15

~-l6
=12
-17

=11
-16

0e0 2¢5 34 349 4.3 4.5 4.7 4.9 S0 Sal 53 5.3 5.4 545 5.5
0.0 2145 2046 2021 19.7 1945 19.3 19.1 19,0 18.9 18,8 18.7 18,7 18.6-18.5

0

bt



60.0

5745
55,0
"82.5
5040
47.5
45.0
4245
4040
37.5
35.0
32.5
30,0

KM
KM
KM
KM
KM
KM
KM
KM

KM

KN

KM
KM
KM

LATITUDE

32.5

" 30.0

KM -

KM
KM
KM
KM
KM

KM

KM
KM

KM

? KM

KM
KM

LATITUDE

SUNRISE
SUNSET

MEAN TIDAL DAY

L]
L]
L4
L]
L 4
o
®
-
-
o«
®
@
L ]
o
»
L}
*
*
-
®
*
*
*
@
o
*
°

0

0

0

0
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WINDS (DM/S) FOR MONTH MAY

MEAN TIDAL NIGHT WINDS

*
L
°«
L]
*
®
°
«
o
&
o«
@«
&
@
*
L ]
¥
-
«
L 4
L]
»
L
®
#*
»
L

0 0 14 21" 726 29 37 38 38 32 0 =9 =24 =26

0 0 1 20 26 33 37 36 34 32 17 =10 =13 27

0 0 14 20 25 32 36 35 31 32 32 13 -13 =27

0 0 13 19 23 31 35 35 31 35 46 44 27 0

0 0 9 17 26 28 32 36 34 35 44 49 42 23

0 0 S 12 21 25 31 34 34« 32 35 38 3% 29

[ 0 4 "9 15721 26 28 25 22 24 26 19 14

0 0 2 6 12 16 19 5 9 12 14 6 0o 11

0 0 2 5 9 13 12 -1 7 7 7 5 17 15

0 0 002 e T 9T 6T 4 U9 7 11 18 8 -7

0 0 2 2 4 4 4 9 10 5 10 6 =13 -l&

0 0 2 2 4 4 4 9 5 4 9 =5 =11 10

0 0 3 4 T4 "% T6 T 8 9 8 4 =8 11 14

XYY T2 YRR YT YRR YR R YR Y Y Y R Y Y Ry R Y Y Y Y P Y Y Y X R T Y R L XYY
70 60 50 40 30 20 10
(DM/S) FOR MONTH MAY

0 0 =59 <=5% " =597 <88 "7 Z62 . -68 ~45 0 13 32 N

0 0 -58 =57 =59 =65 -67 =60 =52 =45 =22 15 17 34

0 0 =58 =57 ~57 =64 =65 =57 =48 -45 ~43 =16 18 34

0 0 =54 =53 =53 =8 =63 "-57 =48 -49 =63 =58 -33 0

0. -39 =48 =55 =55 <57 <69 252 =50 =59 =64 =52 <26

0 0 =21 =33 =49 =50 =55 =55 «52 ~45 =47 =49 =42 =35

0 0 " =17 =24 =35 "S4Y S4ETUN45T =38 ~31 ~32 =33 =23 .17

0 0 =8 =15 =28 =32 =34 =7 =13 =17 =19 =8 0 -12

0 0 =7 =14 =19 -25 =20 4 =9 =9 =9 =6 =21 =17

0 0 0 S =127-ITT -I0 . ~B 513 . =9 ~l4 =19 ~10 9

0 0 =6 =5 = =7 -6 =13 =14 -6 =12 -8 17 19

0 0 =5 =4 =8 <6 =6 =13 <6 =5 =]2 8 15 =11

0 0 =lI T=9 TTE8 ep TUEG 212 =12 <11 =4 13 =12 =16

.Q.On.%0.C..6i0.b..."'no.'h...l&'b'.idOOOQOQOO‘QOQO0.0QQOQQQOOOQOOQQQQwi.I.Q...Q

70 60 S0 40 30 20 10

060 040 263 3.1 3.6 4.0 4.3 4.5 4.7 4.9 5.1 5,2 5.3 6.5

0607 0.0 2147 20,9 20,4°20.1 19,7 19.5 19.3 19,1 19.0 18.9 18.7 18.6

0

0

0

0

0'.‘0
040

0

0
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MEAN TIDAL DAY WINDS (DM/S) FOR MONTH JUN

60.0 KM # 0 0 [1} 4 18 23 27 29 25 20 12 13 7 7 8
57+5 KM : 0 0 0 S 18 24 27 27 19 17 14 15 16 9 9
5540 KM : 0 0 0 5 18 24 26 28 25 23 31 36 22 23 13
"82.5 KM ’:'“ 0 o o 47 T TE3T 26727 T30 38 39 41 39 33 24
5040 KM : 0 0 0 4 16 22 27 30 34 37 39 36 42 39 32
4TS KM : 0 0 0 3 12 18 23 29 3% 37 33 29 37 31 28
45,0 KM : ° 6" 6 37 .10 1% 17 20 26 28 21 15 20 29 30
4245 KM : 0 0 0 2 7 10 12 14 14 12 12 11 14 20 27
40,0 KM . 0 0 0 2 6 8 10 11 8 8 8 2 -0 11 18
37.5 KM : 0 0 0 1" 0§57 8 8B B 2 2 =3 -5 -7 11
35.0 KM : 0 0 0 1 ) 6 7 6 3 2 2 =2 =2 -4 =6
32.5 KM : ] 0 ] 1 4 5 5 5 5 5 5 6 =1 -3 -3
30,0 KM : 0 0 o 1 & s " % T 6 6 7T =1 -1 -2

:C.Qoaiﬁaaoo60&.00“#&6.0!60000&0!0..dO.QQ.DQ‘O.C..IOQ0.06000.0.COQQ...Q....Q.QQQOQ

LATITUDE 70 60 50 40 30 20 10 0

MEAN TIDAL NIGHT WINDS (DM/S) FOR MONTH JUN

60,0 KM @ 0 0 0 =74 =74 ~B7 -847T=BB° -4€ 32 -18 ~18 -9 -9 =9
575 KM . 0 0 0 -B2 =76 =~69 =63 =55 =33 =27 -20 =21 =-21 -10 ~-10
55.0 KM S 0 0 0 ~78 =76 =69 =62 =56 =46 =3B =47 ~49 =28 -28 -~15
52.5 KM & " ¢ 0 0 =88 =71 =66 =62 =55 <54  ~43" =60 -58 =52 42  <-29
500 KM . 0 0 0 -68 =67 =65 -63 =60 =61 =61 =60 =51 =57 =49 =39
475 KM . 0 0 0 =55 <51 =52 =55 <56 =6] <61 <50 =41 =49 =39 =34
Té5,0 KM . )} 0 0 =46 =417 =40 =39 =39 =46 47 =32 =20 =26 =37 -3&
425 KM . 0 0 0 =31 =29 =29 =28 =28 =25 =19 =17 =15 =18 =24 =32
4040 KM E 0 0 0 =26 =24 =23 =23 -21 =14 =13 -12 =2 2 -13 21
T3T.5 KM e 0 0 0 -l9 =2} «19 =18 -1 -13 -3 -2 7 9 10 -13
3540 KM . 0 0 0 =17 -19 =18 =16 =12 <5 =3 = =2 4 5 7 9
32,5 KM E 0 0 0 =13 =15 -13 =12 =10 =8 =7 =6 =8 3 s 5
T3040 KM e 0 0 0 7 =877 BT =g ALY 1Y T=12 -100 -8 ~10 3 3 4

:QQ..DQ....'0.00QQ.QOOQQIQGIQG.ld‘p&5660“ﬁ...ﬂ.’ll.l...ll..'@...i....0'000...'...0

LATITUDE 70 60 50 40 3 - 20 10 (]
SUNRISE 0.0 0,0 040 o7 2.3 3.1 3,5 3.9 4.3 4.5 4,7 4.9 5,1 5,3 S.6
SUNSET ™~ 0.0 0,07 0.0 23.372Y77 2146 20,5720.T 19.6719.5 19.3 19,1 18,9 18.8 1846

RS
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i v

. MEAN TIDAL DAY WINDS (DM/S) FOR MONTH JUL
2 60.0 KM ® 0 6 2 1o 21 25 28 30 26 20 12 13 1 8 8
7.5 Kn o 0 0 o 11 21 26 28 B 19 17 14 16 16 9 9
; 55,0 KM . ) 0 0 11 21 26 27 29 26 2% 32 35 21 23 13
. 52.5 KM . 0 0 0 9 20 25 217 28 31 39 40 41 39 34 26
) 50.0 KM . 0 0 0 9 18 26 28 31 35 38 40 36 43 39 32
47.5 KM . 0 0 0 8 14 19 25 30 35 37 34 29 37 31 28
' 45.0 KM . 0 0 0 6 12 15 17 20 26 29 @22 15 20 30 30
- 42.5 KM . ) 0 0 4 8 11 13 15 14 12 12 11 14 20 27
4040 KM . 0 0 0 4 7 9 11 1 8 9 a8 2 -0 11 18
37.5 KM . 0 0 0 3 6 7T 8 8 B 2 2 =4 =5 <7 11
2 35.0 KM . 0 0 0 2 5 T 8 6 4 2 2 =2 =3 =4 =
. 32.5 KM . 0 0 0 2 4 5 & 5 5§ &5 5 6 =1 =3 =3
3040 KM . 0 0 0 1 Z 4 5 677 1T 6 B8 =1 =1 =2
:OO&.QQQQDQDQOGGOQQODOGGOQ'QOQOG.OQQQGOQGOGQ6““G.QO.GQGO&00‘.0“0.........0'....0.6
LATITUDF T0 60 50 40 30 20 10 0
MEAN TIDAL NIGHT WINDS (DM/S) FOR MONTH JUL
6040 KM " © 0 0 0 =73 =73 -66 -63 =58 -45 =32 =17 =18 =9 -9 -9
57.5 KM E o 0 0 -80 =75 =6B =62 =54 =33 ~26 =20 =21 =21 =10 =10
55.0 ki * o 0 0 =76 =75 =68 =61 =55 =45 =37 =47 =49 =28 =29 =15
S2.5 KM e 0 0 0 =67 =70 =65 =61 =54 =54 =62 =50 =58 =52 =42 <29
5040 KM . 0 0 0 =66 -66 =63 =62 =59 w6l =61 =60 ~bl =57 -49 =39
. 47.5 KM E 0 0 0 =54 =50 =51 =54 =58 <-61 =60 =50 =41 =49 =39 =34
g 45.0 KM o 0 0 =43 =4) =40 =3B =39 -45 =46 <32 =~20 =26 =37 =36
4245 KM # 0 -0 0 =30 =29 =28 =28 =28 =25 =19 <17 =I5 ~18 =24 =32
” 4040 KM . o 0 0 =25 =24 =23 =23 =21 ~l4 =13 =11 =2 2 =13 =~21
% 375 KM E 0 0 0 -l8 =20 =19 -1 ~-1% =13 -2 -2 6 9. 10 =13
35,0 kM @ g 0 6 =17 -19 =18 =-16 =12 =5 =2 =2 4 5. 1 9
4 32.5 KN . o 0 0 -13 =13 =13 =12 =10 -8 =7 -6 -8 3 5 s
- 3040 KM . o 0 0 =7 Teg T4 R0 Y1 F12 -100 48 =100 3 3 &
:...OQQ.OGOODG'Q.0006l0QOGOQ\‘D0"QﬂqéﬂdﬂQ60GGyb.ﬂ......".’“l""......0“0.........0
LATITUDE 70 60 50 40 30 20 10 0

e

SUNRISE 0.0 040 0.0 1.5 2.6 3.3 3.7 4.1 4.3 4.6 4B 4.9 S.1 5.3 .4
SUNSET 0.0 0.0 0.0 22.5 21,64 20,7 20,3 20.0 19,7 19,5 16,3 19.} 18,9 18.7 18.6

Lo
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MEAN TIDAL DAY WINDS (DM/S) FOR MONTH AUG
15° 25" 3T = 32 34777347 297 22 13 14 8 8 8

T60.0KM & g 0

57.5 KM . o 0 15 27 31 33 34 32 21 18 15 16 17 9 9

55,0 KM . o 0 14 26 31 33 33 33 29 26 34 36 22 264 13

52.5 KM i - 0 0 16 23 TZ9° 32 33 32 34 42 42 43 41 35 25

5040 KM . 0 0 16 23 28 31 34 35 39 41 43 38 44 40 33

47.5 KM . 0 6 14 18 21 25 30 35 39 41 36 31 39 32 29

45,0 KM . o 0 11 15 17 "20 21 23 29 31 23 16 21 30 31

4245 KM . o 0 7 10 12 14 15 17 16 13 13 12 15 20 27

40.0 KM . 0o o 6 9 10 11 13 13 9 9 9 2 -0 11 19

37.5 KM . 0 0 5 6 9 9 10 10 5 2 2 -4 =6 =7 11

35,0 KM . o 0 4 6 8 9 9 1 4 2 2 -2 =3 -5 -7

32.5 KM . o 0 i s T 1T 1T 6 & 5 5 6 =1 =3 =3

30,0 KM . 0 0 2 3 4 5 6 7 B 7 & 8 =1 -1 =2

:0.0.0.....'0““'ﬁb“.nﬂ'.QG..’O.’QOOGO&G'GQ.Q..‘QOI.Q.l'.“OCD“....G..........I...i.
LATITUDE 70 60 50 40 30 20 10 0
MEAN TIDAL NIGHT WINDS (DM/S) FOR MONTH AUG

“60.0 KM @ 0 0 -60 =65 <67 -6l -59" =54 <43 =31 17 ~17 =9 -9 -§

57.5 KM . 0 0 =61 =72 =69 =63 =58 =51 =31 =25 -20 =20 =20 -10 ~10

5540 KM E 0 0 =53 =69 =69 =63 =57 =52 <43 =36 =45 =47 <27 =28 =15

5245 KM @ 0 G =62 =60 =64 =60 =57 =51 =51 =59 =57 =56 =50 =41 =~29

5040 KM . 0 0 -64 =60 -60 =59 =S58 =56 =58 =58 ~58 =49 ~55 =48 =38

4745 KM E 0 0 =53 =49 =46 =47 =51 =55 =~58 =57 -48 =39 =48 =38 =33

45,0 KM ® 0 0 =4) =39 =37 =37 <36 =36 <43 =44 <31 -20 =25 =36 =36

42.5 KM . 0 0 =27 =27 =26 =26 =26 =26 =23 =18 =17 =15 <17 =24 =31

4040 KM . 0 0 =22 =23 -22 -21 =21 =20 =13 ~13 =11 . -2 2 ~13 =21 .

TS KM+ 0 0 18 -17 <19 <17 -1T 15 -12 -2 -2 6 & 13 -12 E

I5.0KM = 0 0 -6 =15 <17 =16 =15 -1l -5 -2 -2 4 5 1 3 '

3245 KM 5 0 0: =11 =11 =13 =12 =11 =9 =7 =6 =6 = =T 3 5 S ;
TI0.0KM ® 0 0 =8 =777 =77 28 U9 sl SI1 -9 7 -9 3 3 4

:‘)......0‘0‘00‘.6.&'6500000’IdO.IQ&Q!G!'.#QD'.Q..QI‘#QGIQ_OOOD006!.66.0...'..'00.0.' .

LATITUDE 70 60 50 40 30 20 10 0 7
SUNRISE 0.0 0.0 2e4 3.3 3.7 41 bebh 4.6 4.8 4.9 5.1 5.2 5.3 5.4 5,5 g
SUNSET *. -~ 0.0 0e0 2146 2048 2003 °19.9 19,7 194 1623 19,1 18.9 1849 18.7 18.6 18.5 )
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60.0
57.5
5540
5245
50.0
47.5
4540
4245
40.0
37.5
35.0
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LATITUDE

60,0
57.5
5540
52.5
50.0
47.5
4540
42,5
40.0
37.5
35.0
32.5
3040

KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

LATITUDE

SUNRISE
SUNSET

MEAN TIDAL DAY WINDS
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L
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o
L4
L]
»
°
°
]
®
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*
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0 0 0 18 19 20 21 22 25 31 23 -8 ~17 =17
0 0 0 19 20 20 21 21 28 29 21 12 -8 ~-14

0 0 0 25 24 26 23 25 39 2T 14 15 1T -6

0 0 6 29 30 29 28 30 44 24 16 17 21 10

0 0 0 30 33 346 34 36 42 34 17 16 17 15

0 0 0 25 27 31 33 37 39 36 26 1l 15 18§

0 0 0 19 20 21 22 26 29 @28 25 20 17 17

0 0 6 17 18 16 17 14 6 8 8 16 14 6

0 0 0 14 12 8 4 0 -3 0 4 7 10 1

0 0 0 15 13 12 3 2 1 3 1 0 6 -5

0 0 o 13 12 1l 9 7 4 3 6 7 1 -4

0 0 o 11 10 9 9 11 12 14 A 5 -1 -2

0 0 0 10 9 9 11 12 12 10 5 4 -2 -2

RBOR QRN R RR ORI R DN RDR RO RRBBROBDNOCHLBVRUGLBR R RNTRNARBBORORBBLRDORNOBIRNROTRNOANGOOY
70 60 50 40 30 20 10
MEAN TIDAL NIGHT WINDS (DM/S) FOR MONTH SEP

0 0 0 -27 =26 =26 =26 =27 =31 =37 =26 10 21 21

0 0 0 <29 =27 =27 =~26 =26 =34 =35 ~24 =13 11 17

0 0 0 -37 =33 <31 <30 =31 =48 =32 =16 =17 =7 9

0 0 0 =43 =41 -39 =36 <37 =54 =28 =1 =20 =24 =11

0 0 0 =46 =46 =45 =44 =45 <52 =41 =19 -l =19 =17

0 0 0 =37 ~38 =641 =43  <-46 =48 =43 =31 =14 =17 ~22

0 0 0 -28 =~28 =27 =28 =30 ~36 =36 =29 =22 <20 =19

0 0 0 =25 ~24 =21 =21 ~l1T7 =6 =9 =B ~18 =16 =6

0 0 0 =21 =16 =10 =5 0 5 0 =4 -7 -11 -0

0 0 0 =22 =18 =15 -3 =2 =1 «2 =} 0 -6 T

0 0 0 =19 =17 -14 =11 =8 =4 =3 =6 =T =0 6

0 0 0 =17 =14 =11 =11 =13 <~l4 =17 =9 =5 2 3

(i 0 0 <14 =12 ~11 =13 =15 =-l4 =12 =5 =4 3 3

ﬂo...00!".0OQOOQQGIODQQDOQuGOO00no#0.0QGHQQ.IG.GIl&l}!;&b.lld.l....l............
70 60 50 40 30 20 10
3.3 44l 4.5 4.7 4.9 S.1 5,2 5.3 5.3 5.4 5.5 5,5 5.5 5.5 5.6

(OM/S) FOR MONTH SEP

33

-l2
-8
-8

-3

14

0

-0

15
10
10

-7
-15

-6

0
2

2047 1949 195 1943 19.1.18.9 18,9 18,7 18.7 18.7 18,6 18.5 18,5 18.5 18,5

0

0
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MEAN TIDAL DAY WINDS (DM/S) FOR MONTH OCTY

60.0 KM ® 0 6 0 24 2) 264 24 26 28 I3 24 -8 -18 -17 -12
57.5 kM + 0 0 0 25 26 26 24 26 31 32 22 13 =9 =14 =B
5.0 kM = 0 0 0 232 29 28 27 28 43 29 15 16 1 -6 -8
52.5 kM o 0 0 0 37 36 3 32 3% 4% 26 1T 18 22 11 =3
S0.0 KM+ 0 0 0 39 40 40 39 40 47 37 18 17 18 16 7
475 KM 5 0 0 0 32 33 37 38 41 43 39 28 13 16 20 14
45.0 KM . 0 0 0 25 25 "25 26 27 32 31 2 21 18 17 6
42,5 K0 0 0 0 0 2 2 19 19 16 6 8 B 1T 15 6 0
40,0 KM E 0 0 0 19 15 1 S5 0o ~3 0 S5 7 10 1 -7
37.5 KM ® 0 0 0 19 11 3 3 2 3 1 0 6 -5 -3
5.0 kM o 0 0 0 17 15 13 11 8 4 3 6 71 1 -5 0
32.5 KM E 0 6 0 15 13 11 11 13 13 16 9 5§ =1 =2 0
30.0 KM ® 0 o 0 13 1T 11 13 14 13 11 5 4 =2 -2 -0
:Q.GQDGEO.D'DQOQDQG“..’..i..9¢0.¢§00¢°¢00060.§0“...0..6'““GQDB....O.IO..O.Q......O
LATITUDE 70 60 50 40 30 20 10 0
MEAN. TIDAL NIGHT WINDS (OM/S) FOR MONTH 0CT
60.0 KM # 0 0 0 -22 =22 =23 =23 -24 -28 -34 =25 10 21 20 15
57.5 KM + 0 0 0 -23 ~-23 =23 =23 -23 -31 -32 ~23 -13 11 17 10
5S5.0 KM E 0 0 0 =30 =28 ~27 =-27 -28 <-44 =30 ~16 =16 -7 & 10
52.5 KM ¢ 0 0 0 =35 =35 -33 =327 =34 =50 =26 =18 =19 =23 =1} 4
50.0 KN ° 0 0 0 -37 -39 -39 -39 =40 -48 =38 -18 =~18 =18 ~17 -8
47.5 KM * 0 0 0 =30 =32 -36 =38 =42 =44 =40 =29 =-13 ~-16 -21 -15
45,0 KM . 0 0 0 =23 =24 =24 =25 =27 =33 =32 =27 =21 =19 -18 -6
4205 KM + 0 0 0 =-20 -20 ~18 =18 =16 =5 -8 =B =18 -15 -5 0
40.0 KM E 0 0 0 -17 -3 -9 -4 0 4 G =4 =7 =10 -0 9
3T.5 KM ® 0 0 0 =18 <15 =13 -2 =2 -} =2 - e] 0 -5 6 &
35.0 KM ¢ o 0 0 =15 =14 =12 =10 -7 -4 =3 =6 -6 -0 6 O
32.5 KM E 0 0 0 -13 -12 =10 -10 =12 -13 -15 -8 -5 2 i 0
30.0 kM * 0 0 0 =12 ~10 =10 =12 -13 -12 -1} -5 =4 3 -3 2
:!.O.QQO.Q...l.'QQ.’ﬁ'ﬁ&“ﬂ'lﬂbl“"@O..Oﬂ“.b..d"..'l...'OIOO‘C“QQ.I’C..D...IO.I....
LATITUDE 70 60 S0 40 30 20 10 0
SUNRISE ' 6.4 6.3 6.2 6.1 6.1 640 3.9 5.9 5.9 5.9 5,8 5.7 5,7 5.7 5.6
SUNSET - 1746 17.7 1749 17,9 18.0 18,0 18,1 1841 18.1 18.2 18.3. 18.3 18.3 18.3 18.4
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MEAN TIDAL DAY WINDS (DM/S) FOR MONTH NOV

60.0 KM & 0 0 0 28 26 27 27 27 30 36 26 -9 -18 ~la3 ~12
57.5 KM : 0 0 0 30 28 27 27 26 33 34 23 13 -9 ~-l4 ~8
5S¢0 KM 3 0 0 0 38 34 32 30 31 47 31 16 16 8 -7 -8
S52.5 KM @ 0 0 0 b4 42 39 36 37 52 28 18 19 23 11 -3
50.0 KM : 0 0 0 47 47 45 44 44 S0 39 19 18 18 16 a8
475 KM E 0 0 0 38 9 42 43 45 47 41 30 13 16 20 15
45,0 KM @ 0 0 0 29 29 28 29 30 35 32 28 22 18 18 6
42.5 KM : 0 0 0 26 25 22 21 17 7 9 9 18 15 6 0
40.0 KM 3 g 0 a 22 17 11 ] 0 =3 0 5 8 11 1 -7
375 KM @ 0 0 0 23 19 16 4 3 2 3 2 0 6 -5 -3
35.0 KM : 0 0 0 20 18 1e 12 9 5 4 6 7 1 -5 0
2.5 KM E 0 0 0 18 15 12 12 B 14 17 9 5 -1 -2 0
30,0 KM # 0 0 0 15 13 12 14 1% 14 12 6 4 -2 -2 -0

:ooc.ooioeeooaoouooooooooonoaaoooanocanooaoauoooooooooocoocoua.oooouopo.o.oo.ooouu

LATITUDE 70 60 S0 40 30 20 10 0

MEAN TI1DAL NIGHT WINDS (OM/S) FOR MONTH NOV

60,0 KW ® 0 0 0 =17 =18 <19 -21 =22 <26 =32 =24 10 20 20 15
57.5 KM s 0 0 0 -la -18 -20 -21 -21 -29 -31 -21 -12 10 17 10
55,0 KM E 0 0 0 =24 =23 ~23 =23 =25 -41 -28 =15 =16 =7 9 10
52,5 KM & 0 0 O =28 =29 =29 -28 -31 <46 =25 =17 =18 =23 =10 4
50,0 KM * 0 0 0 =29 -3z 34 -3 -37 -4k =36 =17 =17 -18 =16 =T
47.5 KM s 0 0 0 =24 =26 =31 -34 =37 -41 =37 =28 -13 =16 =21 =15
45.0 KM ® 0 0 0 =18 =19 =20 =22 =24 =30 =29 -26 ~21 =18 -18 -5
42.5 KM + 0 0 0 <16 17 -16 <16 -14 <5 =7 =7 =17 -15 -5 0
400 KM E 1] 4] 0 ~13: =11 -7 -3 0 o 0 -l -7 =10 -0 9
37.5KM © 0 0 0 =14 =12 =11 =2 =1 -1 =2 -0 0 <5 6 4
5.0 KM+ 4 0 0 =12 =12 =10 -0 -6 <=3 =2 -5 -6 -0 6 0
325 KM + 0 0. 0 -l0 -0 ~a -9 <1i =12 <14 -8 =5 2 3 o
0.0 KM © 0 0 0 -9 =8 <8 =10 -12 ‘=11 =10 -4 =3 3 3 2

:..'.Q..."G.QQQ'“OQ.O'Oéa00QGO“5094’.0(’”60““...‘.’"Q.".G“GQ..Q‘..‘Q.'...'.“.O..... .

LATITUDE R 60 50 . 40 30 20 16 0

SUNRISE 9.5 Bu3 Ta7 Te3 Tal 6.8 6.7 €.5 6.3 6.2 6.1 6,0 5.9 5.8 5.7

SUNSET 1446 157 1643 1647 17,0 17,2 1744 17,5 17.7 17.8 17,9 18.1 18,1 18,3 18.3
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MEAN TIDAL DAY WINDS (DM/S) FOR MONTH DEC

60,0 KM ¥ o0 0 40 48 7BY "BYTTEI 56 51 13 -12 =24 =39 =48
S5T+5 KM : 0 0 0 30 42 5¢ 57 60 52 38 23 0 -12 =-28 -27
5540 KM . 0 0 0 29 41 53 86 59 42 30 3¢ 24 0 =14 -12
16245 KM . 0 0 0 18 317 38 49 "B5% 40 30 39 38 28 11 0
500 KM . 0 0 0 15 22 35 47 S5 43 30 32 39 40 le 12
4Te5 KM E S0 0 0 16 20 34 S0 61 47 34 35 32 36 28 23
TASLO KM ¥ 0T 0 6 T 9 2 71T I WITO37 257 37 26 43 37 k1
T42.5 KM . 0 0 0 9 10 11 19 24 14 7 30 25 36 23 10
T40.0 KM . 0 0 0 8 8 7 ] 5 -10 -13 8 17 8 -8 -5
37.5 kM "}"_'0""‘ G0 Ty Y T TATTOIRT TRET 42T -13 <24 =22 =5 =2z
35.0 KM . 0 0 0 1o 9 5 <6 =8 14 =14 =19 =15 =5 <4 =2
32.5 KM . [ 0 0 10 9 3 -9 3 11 3 <6 =6 =2 -2 -6
TR : 0T TG B 10 UGG T D6 mgT I g iz e <7 b <

‘:.-0000.000.l0..Q¢Qllb’..l...#o.Qi.066p.&.ddi....061.l.l.'l......'.......d!.......

LATITUDE 70 60 50 40 30 20 10 0

MEAN TIDAL NIGHT WINDS (DM/S) FOR MONTH DEC

T60.0 kM * 0 0 0 =19 =287 =34 =40 =46 <46 =43 ~11 12 25 42 55
76745 KM . 0 0 0 =14 =24 =34 =40 =45 =42 =32 =20 ) 13 30 32
"55.0 KM . 0 0 0 -13 =23 <34 =39 <44 =33 =25 -32 =22 0 16 15
'5"2‘3“6@'“;‘”' 00 0 T SBTRYT TR S34T SR L3225 L34 36 =27 =100 0
“50.0 KM . 0 0 0. =7 =12 =22 =33 =41 =35 =25 =28 -36 =40 =16 =-12
4745 KM . 0 0 0 =7 =11 =21 =35 ~-46 =38 -29 =31 =30 -36 =28 <25
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Grid point values of the mean temperature, 20 to 60 km,

APPENDIX C

by month from the equator to 80°N.
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..TEMPERATURE () GRID FOR FEB S
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37.5 KM 231 231 231 231 232 233 239 244 247 249 248 249 250 251 251 251 251
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___. TEMPERATURE (K) GRID FOR APR
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TEMPERATURE (K) GRID FOR AUG

60.0 KM + 270 269 266 264 263 261 260 259 259 257 257 257 257 257 257 257 257
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Figure 1. Amplitude (m/s) of the diurnal wave in meridional wind in

spring. lLetters at top of the figure refer to rocket stations
used. A dash-dot line is used to indicate uncertainty of the
analysis due to large statistical errors or a lack of

stations. Intermediate isolines are dotted.
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As in TFigure 1 except for

summer.
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Figure 3. As in Figure 1 except for autumn.
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As in Figure 1 except for winter.
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Figure 5. Bhase (hour of maximum northward speed) of the diurnal tide

in meridional wind in spring. Letters at top of the figure

refer to rocket stations used.
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Figure 6. As in Figure 5 except for summer.
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Figure 7. As in Figure 5 except for autumn.
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Figure 8. As in Figure 5 except for winter.
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Figure 11. Phase of the diurnal tide in meridional wind in summer at

selected rocket stations.
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Figure 9., Amplitude of the diurnal tide
in meridional wind at Ascension Island

for each Southern Hemisphere season.

Figure 10. Phase (hour of maximum

southward speed) of the diurnal tide
in meridional wind at Ascension Island

for each Southern Hemisphere season,
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