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STRUCTURE OF THE TROPICAL BOUNDARY LAYER

By Nobutaka Moxy1, Hiroshi Yosuikapo and Yasushi MITSUTA

Synopsis

The temperature, humidity and wind fields of the tropical oceanic boundary layer are investi-
gated by lower troposphere radiosondes (LTS). The experiment is a part of the Monsoon
Experiment (MONEX) carried out on the R.V. Hakuho-Maru for two weeks in May, 1979.
Two different weather situations, i.e., the disturbed and undisturbed periods were chosen to
analyze. The depth of the mixed layer is found to depend on the weather conditions. It developed
up to several hundred meters under the undisturbed situations, but reached only a few hundred
meters during the disturbed period. The horizontal wind peak appeared in the stable layer right
above the mixed layer. The latitudinal variations are also investigated.
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Table 1. List of the analyzed LTS data and the surface meteorological data.
a) Observation at the fixed station (2°N, 140°E)

Run Da Time (JST) Wind* Temperature (°C)

No. 7% Direction. SBeed  ajes Dewt Seat
16 May 12 00:20-00:31 SE 38 28.2 24.8 29.5r
17 12 04:17-04:31 SE 2.5 28.0 25.0 29.4
18 12 08:22-08:35 SE 1.0 26.0 25.1 29.5
19 12 12:17-12:29 E 4.5 27.1 24.6 20.9
20 12 16:30-16:42 E 5.0 28.3 24.8 29.8
22 12 21:14-21:30 ENE 3.1 26.3 24.4 20.7»
32 16 00:27-00:39 SE 3.0 27.0 24.9 29.6
33 16 04:30-04:45 ENE 2.5 27.5 24.6 29.6
34 16 08:25-08:39 E 2.2 28.5 23.9 29.7
35 16 12:17-12:29 SW 1.0 30.3 23.7 29.7
36 16 16:32-16:42 - 0.9 30.9 23.3 29,7
37 16 20:19-20:30 — 0 29.0 23.0 29.8

b) Observation along 140°E and 150°E

Run  p, Time(JST) Lat.N Long. E Wind® Temperature (€)

No. 7% T Direction SEEES ajpen Dewt Seat®
2 May 5 08:02-08:10 18°26° 140°00 E 8.0 27.3 217 28.8
3 6 07:52-08:10 13°47" 139°57 E 7.0 27.2 21.8 285~
5 7 07:47-07:57 9°16”  140°00” ENE 5.5 27.0 25.3 29,2
6 8 08:06-08:17  4°45" 140°02’ SW 8.0 26.7 24.8 29.7~r
8 9 08:52-09:01  2°00" 139°59” E 6.2 27.1 243 29,8

58 May 31 08:28-08:40  0°01" 150°02" ESE 1.0 28.5 23.4 299
59  June 1 08:36-08:47  4°53" 149°59’ ENE 6.2 26,9 24.0 29.8~

60 2 08:28-08:41  9°42° 150°19’ E 8.7 28.8 244 20.2
61 3 08:20-08:42 14°16" 149°59 ENE 7.0 25,4 22.5 28.2
62 4 08:15-08:31 19°18" 149°58" E 8.0 27,9 233 28.7

* measured on the foremast?.
** measured on the deck?.
#k measured at the water intake of the ship?.
7 means rain within a half hour of the sonde release.
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Fig. 3.

Examples of the temperature and humidity profile for (a) rainy condition
(Run 22, 21:14 May 12), and (b) fair condition (Run 37, 20:19 May 16).
Solid lines indicate the potential temperature (6), dash-dotted lines the virtual

potential temperature (§,) and dashed line the specific humidity (q). Crosses
indicate the surface temperature.
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Fig. 4. Variation of the virtual temperature and the specific humidity profile on May
16, 1979. The dashed lines indicate the upper limit of the mixed layer.
Arrows in the lower abscissa indicate the time of the LTS release and the
position of 300°K or 10 g/Kg.
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Fig. 5. Relation between the surface-air tem- Fig. 6. Depth of the mixed layer as a fun-
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layer depth. Sea surface temperature the rain within a half hour of the LTS
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Fig. 7. Relation between the surface-air tem- Fig. 8. Variation of the virtual potential tem-
perature difference and (a) the surface- perature and the specific humidity dis-
air specific humidity difference, (b) the tribution during the disturbed period
relative humidity at 100m level. The (May 12).

surface humidity means the saturation
specific humidity at the surface tem-
perature.
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Fig. 9. Average wind profile over a day of (a) disturbed period (May 12), and
(b) undisturbed period (May 16). Horizontal bars indicate the standard
deviation of the variations in each measurement. The point near the surface
are from the anemometer on the ship’s formast at 23 m height®.
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Fig. 10. Variation of the total horizontal wind speed distribution in the undisturbed
day (May 16). Small arrows indicate the location of the low level peak used
in Fig. 11. ( ) indicates the less reliable data.
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