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The result of intercomparison of sea surface meteorological
observation between TRITON buoy and R/V MIRAI

Mikio KAWAHARA*® Wataru NAKAMURA*7 Norifumi USHIJIMA*8
Kazuhiko SONO*° Kentaro ANDO*! Yoshifumi KURODA*!°

[ Four ocean observation buoys (TRITON buoys No.1:8° N-156° E, No.2: 5° N-156° E, No.3:2° N-156° E, No.4: 0° -156°
E) were deployed in the western tropical Pacific Ocean during the R/V MIRAI cruise (MR98-02) from Mar. 2 to Mar. 27,1998. In
order to evaluate the marine meteorological data obtained by each TRITON buoy, the onboard 24 hour meteorological observations
(wind, air temperature, relative humidity, atmospheric pressure, short wave radiation) were performed near the buoy using the same
sensors on TRITON immediately after those buoys were deployed.

[J The comparison was carried out using the values (wind speed, air temperature, humidity (specific humidity), and atmospheric
pressure) after correcting the effect of altitude difference.

L] We estimated the corrected values for 10m height using the Bulk method for wind speed and the Monin-Obukhov law of similarity
for air temperature and specific humidity, and the sea surface corrected value(Om height) for atmospheric pressure.

[ It is concluded that the surface meteorological data on the TRITON buoys agreed with the data on the R/V MIRAI under the ideal

condition as shipboard observation, because the differences were within the sensors’ nominal error and the error arose from ship drift.

Key words: surface meteorological observation, altitude correction, TRITON buoy, R/V MIRAI
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Fig. 1 Vertical profile of wind speed(U) and air temperature(q) against the alti-
tude on ground meteorological observation. Open circles are daytime and

closed squares are night time.
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Table 1 Observation period and buoy position

oooo oooooo o0o0o0oooo oooooo
(UTC) (UTC)
Ooo1o0o 3/09 6:00 3/10 7:00 7° 55 N 156° 00" E
oo200 3/13 6:00 3/14 7:00 4° 56" N 155° 59' E
0oosoo 3/15 9:50 3/16 850 1° 56" N 156° 00" E
00400 3/17 9:00 3/18 9:00 0° 05 S 156° 02" E
02 00Oooooo
Table 2 Location of meteorological sensors
ooog
ooooooo oooooooo
ooo 00o00o0oooooooooOd /mOoo
0000000000 o0ooooooo
00o00o0o00000000o0o0o0oooooog
03 0oooooooo
Table 3 Altitude of meteorological sensors
oo ogoooog ooo
ooo 35m 114 m
ooo 22m 112m
ooo 22m 112 m
ooo 20m 78 m
04 O00OOO0ODOODOOOOOOO
Table 4 Specifications of sensors
oo oood ooo oooog
oo 00 60m/s 01m/s 03m/s
oo 200 +55 00 0010 010
oo 00 100%RH 0.1 %RH 1 %RH
oo 30 +330 0.0006 O 0.002 O
oo 800 00 1100hPa 0.0038% 0.01%
05 00oOooooooooooo
Table 5 List of sensors in the observation
oo ooo oooo
oo Wind Speed / Direction Woods Hole Institution
oooooo Relative Humidity Woods Hole Institution
oo Micro CAT SBE37-IM Sea Bird Electronics Inc.
oo Digiquartz Floating Paroscientific Inc.
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061 00000 DO0ODOODOOODOOODOOO0OOOODOOOOO0OOO0OOOOOOODOOOD
Table 6-1 The average and standard deviation of the difference between TRITON and MIRALI for meteorological data (10 min averaged data)

00 100 00 200 00 300 00 400
oo good oo good oo oogo oo goood
oo gooo 0.2 0.37 0.0 0.42 -1.3 0.63 -1.4 1.09
Om/secl] ooo 0.9 0.40 0.8 0.34 -0.5 0.50 -0.4 0.79
oo oogo 02 0.06 0.1 0.05 0.2 0.05 02 0.07
goo gooo 0.1 0.06 0.1 0.05 0.1 0.05 0.2 0.07
gooo gooo 2.2 112 2.8 0.97 4.0 1.06 3.6 1.13
0 %0 goo -1.9 1.20 -0.9 1.04 0.4 1.15 1.0 1.09
oo oogo 0.7 0.26 038 0.23 11 0.25 11 0.23
Og/kgdd gooo -0.3 0.28 -0.2 0.26 0.2 027 04 0.24
oo gooo 0.75 0.07 0.85 0.07 0.83 0.20 0.81 0.10
OhPall ooo 0.07 0.07 0.17 0.07 0.16 0.20 0.13 0.10
0 0o0o0oo0oooU0oooUooooooooooooo
062 0O00O0O0OOOODDOOODOOOODOOODOOOOOODOODOOODOODDOOOD
Table 6-2 The average and standard deviation of the difference between TRITON meteorological data and MIRAI (1 hour data)
0o 100 0o 200 0o 300 00 400
oo oooog oo oooo oo gooo oo oooo
oo oogo 0.2 0.16 0.0 0.16 -1.2 043 -11 0.64
O m/secd] ooo 09 0.19 09 0.17 -0.5 0.34 -0.5 0.66
oo gooo 0.2 0.03 0.1 0.03 0.2 0.03 0.2 0.05
ooo ooo 0.1 0.03 0.1 0.03 0.1 0.03 0.2 0.06
oogo oogo 22 0.50 27 051 39 0.45 3.6 0.72
0 %0 ooo -1.9 0.35 -1.0 047 04 0.46 1.0 0.67
oo gooo 0.7 0.10 0.8 011 11 0.10 11 0.15
Og/kgdd ooo -0.3 0.08 0.2 0.12 0.2 0.10 0.4 0.14
oo oogo 0.75 0.03 0.85 0.04 0.84 0.19 0.82 0.09
OhPald ooo 0.07 0.03 0.17 0.04 0.17 0.19 0.15 0.09
jooooo0ooo0ooooUooooooooUoooo
(a) e (b) o
= 10m Triton -=-10m Mirai M
11.0 10.0
10.0 9.0
g 9.0 g 80
= 80 =70
g 70 g 60
%: 6.0 % 50
= 5.0 = 40 crenele e o= 3
0 oN NO1 80 rRiToNNoz
3.0 : - 20 . .
1998/3/9 1998/3/9 1998/3/9 1998/3/10 1998/3/10 1998/3/13 1998/3/13 1998/3/13 1998/3/14 1398/3/14
6:00 12:00 18:00 0:00 6:00 6:00 12:00 18:00 0:00 6:00
Time (UTC) Time (UTC)
(c) (d)
[= 10m Triton = 10m Mirai| [+ 10m Triton ~— 10m Mirai]
120 = 10.0
% 100 " % 10 STV
S 90 L E 10 L
& 80 8 6.0
& 7.0 @ 5.0
- o
£ 60 £ 40
ig TRITON No.3 J ‘ Zg TRITON No.4 J ‘
1998/3/15 1998/3/15 1998/3/15 1998/3/16 1998/3/16 1998/3/17 1998/3/17 1998/3/17 1998/3/18 1998/3/18
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Fig.4-1 Time series of 10-min wind speed data (10m altitude corrected value)
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Fig.4-2 Time series of 10-min air temperature data (10m altitude corrected value)
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