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N.Z.M.0. CIRCULAR NOTE Noe 136

MBAN VALUSS OF HZIGHIS OF TROPOPAUGE!VQOOI 500, and 700
MILLIGAR SURFACES AT AUCKLAND, HOKITIKA AND TAIERI.
By I.5. KERR.

Monthly means of the height of the tropopeuse and of ihe 300,
500 and 700 millibar surfaces have been computed from the radiosonde
data available from Auckland, Hokitike end Taierdi.

radiosonde observations have been made at Auckland almost
continuously, one flight a day at 1268 Heurs G,'.T. from May, 1943 to
date; at Hokitika: from October, 1944 to November, 1945, inclusive, one
flight a day at 1200 ho.rs G.li.T., and occasional flights from August,
19L6 to Gate; at Taieri: from February, 1944 to November, 1945, inclusive,
one ¥lizht a cay at 1200 hours G.:.T., and a few training flights since.

ma weriols used for the computation of the mean values presented
P
in this note were

Aucklend : - May, 1943 to April, 41947.
Hokitila 3 - October, 194l to November, 1945
Taiteri : ~ Pebruary, 194L to November, 19L5.

The hei~ht of the tropopsuse, Hi, was determined according to the
following rules

(a) When the stretosphere begins with an inversion, H, is the
height of the first point of Zero temperature gra&ient.

(b) When the stratosphere beginsowith an abrupt transition 1o a
temperature gradient below 2°C per kilometre without-~ir¥ersaion
He is the height of the abrupt transition.

(c¢) Where there is no such abrupt chabge of temperature gradient,
the base of the stratosphere is to be taken at the point
where the mean fall of temperature for the next kilometre
above is 20C or less, provided that it does not exceed 20
for any subsequent kilometre,

The means are presented in two equivalent sets of tables, the
first set giving values in geodynamioc metres, the second set in
conventional feet (i.e. the unit is 0.98 of one geodynamic foot) and a
set of curves showing the aunnual varistion and comparisons between
4uckland, Hokitika and Tedleri, The curves are swmoothed i.e. the values
entered on the rraphs are obtained from the formula b'si(e 4 2b + 0.
where » is the actual irean for a given month, a and c¢ the actual “sans
for the months wrecedinz and following the given mouth and b the
smoothed mear for thHe given monthe.

The chisf purpose of this note is simply to present the mean
values but a few observations may be made.

Height of the Tropopause, The weans of all observations for each station,
17,0 grass for Auckland, 10.4 for Hokitika and 10,3 gkms. for Teleri
accord failrly well with, but appear to be slightly lower than, figures
gquoted for corresponding latitudes in the northern hemisphere. (1),
pureaun, Douguet and wehrle(2), in 1939, obtained a series of atmospherie
soundings from ‘adagascar to Kergualou and back. In their report they
say that all soundings at Kergudlon showed 'the base of the stratosphere
81 ONCEs.eees.much lower and wuch warmer thanee....e.. 8t Paris" in

sbout the same latitude. It will be interesting to see if Australien
soundings also show tropopauses lower than in the northern hemisphere

at corresponding latitudes. The downward slope of the mean tropopause
towards the pole is illustrated. The amplitude of the annual variation
8t Aucklend, 3 gkms, is in close agreement with Gold's figure for

Europe (1910-11) (1), 2.5 gkms.




-l

The fTact that the amplitude at higher lstitudes (Rokitike and
Taieri) is smaller than at Auckland is in sgreement with Northern
Hemisphere observatiohs and the magnitude 6f the difference appears to
correspond ro.ihly with the difference between the amplitudmg st LO°N
and 507% (see clagram due to Ramansthan on P.18 of Brunt's "Physical
andé. Dyunawmical jeteorology" ). Mean values at Teieri and Hokitika higher
than at Auckleand in July and August are surprising but may be due to
abnormalities curing these months of the years 1944 and 41945 for which
Taleri and Tokitika (1945 only) data are available. The means for the
individual months are shown in Table. ;

July 1944 Augdst, 194h4  July, <1945 August, 1545

Aucl:land 10,0 9.4 9.7 1042
Hokitika = - 1041 o2
Taieri 10,3 1044 10.3 104l

There are however two facts which point to the possibility that
this reversal of the slope of the T®opopause in winter is genulne, .The
first is that the reversal is complete i.e. Taieri tropopause 1s highesr
than Hokitikas which in turn is higher then Aucklands The other is
that it has been shown (N,Z.HM,0. Circular Note No.25) that the passage
of depresgsions over the North Island is common snd most frequent in
winters This is also interesting in view of the Little Ameriea III
observations (3) which indicate a disappearance of the trepopause oyer
the Antarctic in Winter end temperature at high levels amuch colder i1n
Winter than in Sumwers

The December means for Hokitika and Taieri ars based on only
one moniH's observations in 194L when the Auckland mead was 1047 gkmbs
which is 0.7 gkms. lower than the Auckland bDecember mean for four yearss

Heights of 300,500 and 700 Millibar Surfaces. The main features of the
curves of PRigures 1 b to 1 d are much the same as those of Figure 1a
but of course the amplitude of the annual variation decrcases with
increasing pressure. The heights of the surfaces lower polewards and
in all wonths the Auckland mean heights are higheyr than Hokitikat's and
Taieri'ses all surfaces.are at a maximum height at all stations in
February (sioothed V81U€S>w Over Taileri however there are signs of a
dounlz ivini 7 in the 300 milliber . curve in June and 3eptembere This
is mo v maried at the 500 millibar level and at this level Hokitilka
exhivits the saie tendency, At the 700 milliber level the minima at
Hokitika and Teleri occur in lay and November. (Note: the smoothing
process results in the exceptionally low December, 194l values of the
700 wb. height for Hokitika and Taieri being reflecteld in the November
values; the true minima would appear from the tables of unsmoothed
values to be in Qctober). The Auckland smoothed curve of 700 millibar.
heights exhibits no double winimum but there is a distinet Llattening
of the curve between May and September. The un-smoothed Auckland 700 mb
values in Table I show two minime, in May and August. The period during
which radiosonde observations have been taken at Hoklitikas and Taieri
is however too short to show conclusively whether or not -the double
minimum is real,

~
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TIOWTHLY T°3A™ HDIGHTS OF TROPOPAUST,. 300 mbss,500 mbse, 26l 700 mbe.
SURIMACES AT AUCKLAND, HOKITIKA.AND TATHRI.

TARLE Ia - Tropopause (in .Géodynamic Kilometres)

NOVo Dec. ‘

(73 (67) (01) 67y (7 (&)

Jan. Febe Mare Apre. Ma.. Juny. ct.

Juls Augs Sept

Auckland.s ' e
No. v(o6) (70 63)  (Lb) (69) (67(

Hokitika 1144 1140 10.8 1141 1941 10.3 9.9 9,8 9.6 10.1 10.4 10,3 10.4
Nos (20) (19) (22) (12) (28) (29) (28) (26) (22) (u3) (b2) (16)
Taieri 1200 1049 1045 10,4 1043 41041 1041 10,2 9.8 9.7 16,2 9.8 1043
28

No. (18) (Lk) (M9) (33) (L) (47) (55) (56 (L8) (5L) (Lk9) (

TABLE Ib - 300 mbs.Surface(in Geodynamiz lgtres.) .- -
Jane Peb. Mar A T, Maz. Junx.Jul. AUg. S€ t oc%. ov. Dece Year

Aucklend 97197 ¢219 o9 909 973 9091 9025

Nos (100)(89) (08) (76) (83) (79 (88) (86) (96) (81) (97) (98)

Hokitika 9438 9094 8913 8997 8798 881L 8765 8806 8820 8847 8942 8903 8903
No.  (25) (21) (26) (13) (29) (29) (29) (27) (25) (Lk) (L7) (16)

Taierd 9099 9064 8967 8906 8847 8751 8775 8816 8770 8809 8873 8300 8870
Nos  (23) (50) (56) (L5) (L6) (50) (58 (59) (50) (57) (52) (30)

§

TABLE Ic ~ 500 Mbs. surface (in Geodynamic Metresé)

Auckland 5602 5620 5598 556l 5468 543 5431 5412 SLLO SL62 5547 55l 5509
Hoe  (105) (97) (101)(90) (98) (92) (97) (93) (105) (96) (104) (107)

Hokitika 5570 5350 5LL3 5479 5352 5396 5378 5391 5396 5378 5L32 5;99 5430
Mo. (25) (21) (27) (13) (29) (30) (30) (27) (26(.(k5) (50) (17)

Taieri 5530 5L31 5L36 5412 5370 5336 5376 5370 5350 5354 5388 5326 5390
No. (29) (51) (62) (L8) (5L4) (55) (60) (61) (52) (58) (54) (31)

TABLE Id - 700 mbs. Surface (in Geodynamic Metres)

Jane Fcbe Mare Apr. May. Jun. Jul. Aug. Sept. Oct. Nov. Dec.Year
Auckland 3017 3036 3023 2998 2934 2952 2945 2930 2938 2043 2970 2973 2972
No. (107). (97) (105) (92) (102) (92) (101 )(99 ) (188) (102)(107)(108)

Hokitika 3002 300L 292l 2960 2863 292l 2916 2923 2913 2887 2922 2880 2927
Noo (25) (21) (28) (43) (29) (30) 37),(27) (26) (48) (54) (17)

Taieri 2967 29%0 2915 2904 2883 2869 2924 2902 2876 2868 2886 2831 2896
No. (BO) (53) (62) (L9) (58) (56) (60) (60) (53) (58) (55) (31)



BONTHLY MEAD HEIGHTSOF TRQPOPAUSE, 300 mb., 500mb. and 700 mb.
Surfaces A1 Auckland, Hokitika and Taieri in conventional feet. (Unit = 0,98 geodynamic Toot)

TABLE ITa — Tropopause,

3 of . Janhe TFebe Hars Apre May. Jun. Jul. Aug. Septe Oct, Nove Dece Year.
'Aucklani. 14,0680 1;2980 L1340 390L@ 35100 35100 31820 31820 32480 34120 36740 38060 35660
‘Hokitika 38060 36740 36090 37070 33790 3LL50 33140 32810 32150 33790 34780 3LL50 34780
Taieri. Loo30 36L20 35100 34780 3LL50 33790 33790 34120 32840 32480 34120 32840 34569
_ o TABLE ITIb - 300 mbs. Surface.

Auckland 30790 30860 3G700 30450 30040 29890 29690 296L0 29780 30050 30310 30430 30240

Hoki tika - 30590 30L50 298LO 30120 29450 29510 29340 29480 29530 29620 29930 29810 29810

Teiert. 30460 30340 30020 29820 29520 25300 29380 29510 29360 29490 29690 29460 29690

o TABLE IIc — 500 mb, Surface,

Auckland 18750 18820 18740 18630 18310 18260 18180 18120 18240 18290 18470 18560 18440

Hokiltika 18650 18580 18220 148340 179?0 18060 18010 18050 18060 13010 18190 18070  184u0

Taleri 18510 18480 18200 18120 4 7980 17860 18000 17980 17210 17910 18040 17830 15050
TABLZ IId - 700 éb._ﬁqgface.

Auckland 10100 10160 10120 10040 9820 9880 9860 98{6 S840 9870 99LUO 9950 99 55

 Hokitika 10050 10060 9790 9910 9580 9790 9760 9790 9760  96FO 9790 9640 9800

Tatert. . 9930 9810 9760 9710 9650 9600 9780 IO 9630  9DG 9660 9LBo- 9700
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