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Quantitative comparison of the Meisei RS-11G radiosonde and the Vaisala RS92-SGP
radiosonde for characterization of routine soundings

Eriko KOBAYASHI

Abstract

In Tateno (Aerological Observatory of Japan Meteorological Agency), the Vaisala RS92-SGP GPS sondes were

replaced by the Meisei RS-11G GPS sondes in July 2013. We carried out comparison observations of these 2 types

of radiosonde for four seasons to investigate any differences in performance. The results of comparison showed that

the recorded temperature difference is 0.5 K above the 100 hPa layer and pressure difference is between 0.2 and 0.5

hPa above the 300 hPa layer in day time observations. Furthermore, humidity measurements of the RS-11G are

higher than those of the RS92-SGP values in both day and night time observations. These differences between two

radiosonde values have a negligible impact on the daily weather forecasts, however, they should be taken into

consideration when the observation data is used for climate monitoring.
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Table 1 The radiosonde intercomparisons series of Tateno
Period o mogealdlos?\ln:x model Information about flights
1981 RS II- 56 RS2-80 4 seasons, at 00UTC and 12UTC. Total : 40 flights
1993~1994 | RS2-80 RS2-91 4 seasons, at 00UTC and 12UTC. Total : 49 flights
2009~2010 | RS2-91 RS92-SGP | 4 seasons, at 00UTC and 12UTC. Total : 120 flights
2013~2014 | RS92-SGP | RS-11G 4 seasons, at 00UTC and 12UTC. Total : 80 flights
Table 2 Description of the radiosondes.
Radiosonde MG RS92
(RS-11G GPSsonde) (RS92-SGP GPSsonde)
Temperature Thermistor Capacitive wire
sensor (F-THERMOCAP®)

Humidity sensor

Electrostatic capacity type

Thin film capacitor, heated twin sensor
(H-HUMICAP®)

Pressure sensor

Inversely calculated by using an altitude that
obtained from GPS positioning

Silicon sensor
(BAROCAP®)

Wind GPS wind finding (with SBAS) GPS wind finding (with GBAS)
1200g balloon Balloon Burst Height
(Nozzle lift : 2500g) 11G xRS92
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Fig. 2 Balloon burst height.
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Fig. 3 Profiles of mean differences (11G-RS92) for temperature of each flight.

The colored thin lines show the each observation and the black lines show the mean of all observations.
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Fig. 4 Average profiles of (left) temperature and (right)
humidity for 00 and 12 UTC.

The colored lines show the each season and the black line shows the

mean of all seasons.
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Fig. 6 Average profiles of temperature differences (11G-RS92)
and standard deviations for 00 UTC.
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Fig. 5 Average profiles of temperature differences (11G-RS92)

and standard deviations for 00 and 12 UTC.
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Fig. 7 Average profiles of temperature differences (11G-RS92)
and standard deviations for 12 UTC.
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Fig. 9 Average profiles of relative humidity differences

(11G-RS92) and standard deviations for 00 UTC.
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Fig. 8 Average profiles of relative humidity differences

(11G-RS92) and standard deviations for 00 and 12 UTC.
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Fig. 11 Relative humidity and difference (11G-RS92) at 12

UTC on (left) Oct. 21, 2013 and (right) Jun. 23, 2014.
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Fig. 13 Average profiles of wind velocity differences

(11G-RS92) and standard deviations for 00 and 12 UTC.

%779, 00 UTC, 12 UTC D&M & HITIBE =T 5%
RH N E o> TWER, ZIXEOMIZH->TEY, 11G
DOFREVEZE R THEA N H 5. FERI T, ZEMMEO
FHEI LD b REITREE, BERA L bICRE VRS
Roni. £7-, 20 12 UTC B E1T 5 200~50 hPa
DR L, FKZFED 12 UTC BANZ BT 5 700~500 hPa DJE Iz
BNTIESLOERREL 2o TWA(Fig10). K WS
ZED LD AVTE 2 OIS & LT Fig.11 12 2013 4 10
H 21 B 12UTC & 2014 4F 6 H 23 H 12 UTC O B &Ll

#7375 2015
Wind Velocity and Wind Direction
00UTCand 12UTC 0oUTCand 12UTC
5 . . 5
autumn —e—
winter —a—
spring —s—
10 - summer —g— - 10 |-
all seasons —e—
20 , 20|
30 |-\ f 1 30 |
E 50 _ E 50 L
= =
e e
5 5
g 100 1 g 10|
o o
200 . 200 |-
300 - 300
500 . 500 |-
850 | bt 4 850 L & o 2
1000 20 40 60 80 1000 %0 180 270 360
Wind velocity [m/s] Wind direction [deg]

Fig. 12 Average profiles of (left) wind velocity and (right)
wind direction for 00 and 12 UTC.
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Fig. 15 Average profiles of E-W wind component (positive
value westerly wind) and N-S wind component (positive value
southerly wind) for 00 and 12 UTC.
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Fig. 16 Average profiles of E-W wind component differences
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Fig. 19 Average profiles of pressure differences (11G-RS92)
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Table 3 Mean differences and standard deviations (SD) of temperature for all seasons at standard pressure levels for each observation time.

Temperature difference and standard deviation (SD)

Pressure level

0ouUTC 12UTC 00&12UTC
(hPa) Difference SD Difference SD Difference SD
(°C) (°C) (°’C) (°C) (°C) (°C)
1000 -0.10 0.39 -0.04 0.13 -0.07 0.30
925 0.05 0.13 0.02 0.12 0.04 0.13
900 0.04 0.18 0.01 0.11 0.03 0.15
850 -0.03 0.33 0.01 0.16 -0.01 0.26
800 0.04 0.18 0.00 0.15 0.02 0.16
700 -0.04 0.40 -0.10 0.30 -0.07 0.36
600 0.00 0.16 -0.07 0.23 -0.03 0.20
500 -0.13 0.17 0.08 0.14 -0.02 0.19
400 -0.22 0.14 0.21 0.14 -0.01 0.26
350 -0.23 0.15 0.26 0.17 0.01 0.29
300 -0.19 0.15 0.23 0.16 0.02 0.26
250 -0.22 0.19 0.24 0.20 0.00 0.31
200 -0.22 0.17 0.21 0.14 -0.01 0.26
175 -0.27 0.18 0.15 0.18 -0.06 0.27
150 -0.32 0.16 0.13 0.19 -0.10 0.29
125 -0.35 0.28 0.07 0.11 -0.15 0.30
100 -0.44 0.27 0.08 0.18 -0.18 0.35
70 -0.61 0.53 0.13 0.22 -0.25 0.55
50 -0.63 0.44 0.13 0.31 -0.26 0.54
40 -0.47 0.42 0.08 0.24 -0.20 0.44
30 -0.46 0.36 0.06 0.22 -0.21 0.40
20 -0.47 0.54 0.09 0.26 -0.20 0.51
15 -0.65 1.04 -0.12 0.39 -0.40 0.85
10 -0.87 0.79 -0.24 0.69 -0.56 0.81
5 -1.35 1.15 -0.59 0.92 -0.76 1.03

SIEM T — Z TOMH TIERIR DS R UIC-40°C % FlE - /-
REHE LV EzE o ERRMEITER L.

4. 1 LEHE
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IZBIT 5 11G & RS2 D, & HiEEXRIEHEIZ I 1T 2 BLHNE
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Table 4 Mean differences and standard deviations (SD) of relative humidity for all seasons at standard pressure levels for each

observation time.

Relative humidity difference and standard deviation (SD)

Pressure level

oouTC 12UTC 00&12UTC
(hPa) Difference SD Difference SD Difference SD
(%RH) (%RH) (%RH) (%RH) (%RH) (%RH)
1000 -0.54 2.81 1.38 2.68 0.41 2.91
925 -0.58 2.55 0.00 1.80 -0.30 2.24
900 -0.53 2.74 0.17 1.92 -0.18 2.40
850 -0.31 3.26 0.11 2.05 -0.10 2.74
800 0.44 3.25 0.40 2.19 0.42 2.78
700 1.31 2.88 1.40 1.85 1.35 243
600 0.72 3.40 2.46 4.30 1.58 3.97
500 1.00 3.38 1.06 3.40 1.03 3.39
400 0.97 3.17 1.76 2.59 1.37 2.92
350 1.36 3.35 2.00 2.64 1.68 3.03
300 2.27 2.73 2.85 2.44 2.58 2.60
250 6.67 3.40 -0.20 1.17 2.38 4.03

Table 5 Mean differences and standard deviations (SD) of height for all seasons at standard pressure levels for each observation time.

Height difference and standard deviation (SD)

Pressure level

oouTC 12UTC 00&12UTC

(hPa) Difference SD Difference SD Difference SD

(m) (m) (m) (m) (m) (m)
1000 -0.31 0.52 -0.12 0.63 -0.22 0.59
925 -0.33 1.96 -0.17 1.73 -0.25 1.85
900 -0.67 2.19 -0.29 1.85 -0.48 2.03
850 -0.19 3.03 -0.51 213 -0.35 2.63
800 -0.39 3.07 -0.37 2.64 -0.38 2.86
700 -0.89 4.30 -0.77 2.92 -0.83 3.68
600 -1.25 4.82 -1.69 4.29 -1.46 4.57
500 -2.17 5.68 -2.57 4.47 -2.37 512
400 -4.61 6.19 -1.71 4.48 -3.18 5.61
350 -5.81 6.81 -1.29 5.07 -3.58 6.43
300 -7.06 7.03 -0.29 5.54 -3.72 7.18
250 -9.42 7.37 -0.34 5.76 -4.94 8.03
200 -10.94 9.23 1.09 6.57 -5.01 10.03
175 -12.36 8.78 1.57 6.47 -5.49 10.40
150 -13.92 8.19 1.60 6.97 -6.27 10.87
125 -15.11 9.50 2.51 9.43 -6.42 12.93
100 -17.69 9.64 1.77 9.00 -8.10 13.48
70 -24.58 10.18 2.31 9.74 -11.32 16.74
50 -32.47 11.42 2.26 10.28 -15.60 20.49
40 -39.19 13.37 1.12 11.48 -19.61 23.70
30 -45.89 14.41 -1.91 12.77 -24.53 25.87
20 -57.94 15.84 -6.44 11.91 -32.93 29.34
15 -69.19 16.76 -10.94 16.58 -42.24 33.50
10 -84.69 25.83 -21.16 18.51 -563.43 38.94
5 -153.50 23.50 -41.71 57.98 -66.56 69.98
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Table 6 Mean differences and standard deviations (SD) of wind velocity for all seasons at standard pressure levels for each observation time.

Wind velocity difference and standard deviation (SD)

Pressure level 00UTC 12UTC 00&12UTC

(hPa) Difference SD Difference SD Difference SD
(ms'1) (ms'1) (ms'1) (ms'1) (ms'1) (ms'1)

1000 0.11 0.78 0.18 0.86 0.14 0.82
925 -0.19 0.57 -0.17 0.70 -0.18 0.63
900 -0.17 0.69 -0.14 0.64 -0.15 0.66
850 0.03 0.50 0.00 0.83 0.01 0.68
800 0.06 0.74 0.03 0.70 0.04 0.72
700 0.00 0.71 -0.06 0.58 -0.03 0.65
600 0.00 0.75 -0.26 0.73 -0.13 0.75
500 0.06 0.78 -0.09 0.65 -0.01 0.72
400 -0.03 0.69 -0.06 0.71 -0.04 0.70
350 -0.08 0.72 -0.09 0.73 -0.08 0.73
300 -0.28 0.69 0.03 0.74 -0.13 0.73
250 0.00 0.53 -0.06 0.79 -0.03 0.67
200 0.08 0.64 -0.14 0.72 -0.03 0.69
175 0.08 0.72 -0.17 0.56 -0.04 0.66
150 0.14 0.54 -0.03 0.65 0.06 0.60
125 0.08 0.68 -0.09 0.55 0.00 0.63
100 0.08 0.86 -0.09 0.55 0.00 0.73
70 0.17 0.87 -0.06 0.75 0.06 0.82
50 0.31 117 -0.09 0.66 0.11 0.98
40 -0.03 1.09 0.09 0.89 0.03 1.00
30 0.00 0.91 -0.12 0.80 -0.06 0.86
20 -0.36 1.21 -0.21 0.87 -0.29 1.06
15 0.17 1.21 -0.19 1.00 0.00 113
10 -0.16 1.73 -0.26 1.57 -0.21 1.65
5 3.00 2.00 1.00 3.34 1.44 3.20

Table 7 Mean differences and standard deviations (SD) of wind direction for all seasons at standard pressure levels for each observation time.

Wind direction difference and standard deviation (SD)

Pressure level 00UTC 120TC 00&12UTC
(hPa) Difference SD Difference SD Difference SD
(deg) (deg) (deg) (deg) (deg) (deg)
1000 1.69 13.50 0.59 6.83 1.14 10.76
925 -0.50 7.86 2.20 11.03 0.83 9.65
900 2.72 12.19 2.09 8.95 2.41 10.72
850 -1.75 7.50 -0.37 11.07 -1.07 9.45
800 2.89 22.12 0.34 12.77 1.63 18.17
700 0.42 2.69 -3.80 27.92 -1.66 19.81
600 0.1 2.27 -0.06 245 0.03 2.36
500 -0.25 1.88 -0.34 1.85 -0.30 1.86
400 0.03 0.96 -0.20 1.14 -0.08 1.06
350 0.31 1.41 0.23 1.10 0.27 1.27
300 -0.36 0.79 -0.26 1.08 -0.31 0.94
250 -0.06 0.91 -0.09 0.84 -0.07 0.88
200 0.22 0.71 0.14 0.68 0.18 0.70
175 -0.06 0.66 -0.11 0.67 -0.08 0.67
150 0.06 0.78 -0.11 0.57 -0.03 0.69
125 -0.06 1.00 -0.06 0.58 -0.06 0.82
100 0.22 1.58 0.00 0.89 0.1 1.30
70 0.58 412 -0.17 2.22 0.21 3.34
50 -4.11 17.05 -1.29 711 -2.74 13.27
40 0.92 16.64 -0.06 8.18 0.44 13.24
30 -3.83 24.56 -1.44 6.98 -2.67 18.31
20 -3.86 16.44 -1.82 9.21 -2.87 13.46
15 -2.44 17.41 -0.29 10.54 -1.45 14.68
10 -1.44 14.09 -0.94 11.14 -1.19 12.73
5 -8.50 7.50 -1.14 15.72 -2.78 14.63
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Table 8 Errors in geopotential height (m) (WMO : 2008).

(Typical errors in standard levels, &, ( D, ) , and significant levels, ¢, (zl ), for given temperature and pressure errors, at or near specified levels. Errors are

similar in northern and southern latitudes.)

300hPa 100hPa 30hPa 10hPa
Temperature error g, =0.25K , pressure error &, =0hPa
Standard and significant levels 9 17 26 34
Temperature error ¢, =0K , pressure error &, =—1hPa
25°N
Standard level 3 12 -2 -24
Significant level 27 72 211 650
50°N summer
Standard level 3 5 1 -20
Significant level 26 72 223 680
50°N winter
Standard level 3 5 6 -4
Significant level 26 70 213 625

_22_



B RS-11G % GPS ' 5 & Vaisala RS92-SGP #! GPS ' o7 D FH AL i BR B

FITEP, VART Uy LEELBENTAROMRE
FERIZOWTE XD, WMOQOIZ LD L&, FVFY
TEAICBNT, DDA D VART v v @O

ZFRATREND.

et 0|2

4 (12)

pite (Pl)
or dp
= T _a “@
g J { L (p)+e:(p) » 8p(p)} ,

p, ¢ HESUE

p, P Wl TOREORE

p+e,(p) WA 2T VA Y T TR S W RE

&(p): 704V L F RIS N RIROBE

g,(p) : TVHY U FCHMS Wi RIE DM

T, (p)I35UE p TORIRE,

R : KJUKER,

g BEHEK
F 72, Table 8 (2 WMO(2008)?D 12 ET/REIN TN D, &
RERIEOBRUMEORBEIIL D VART v v V@& EA~

%ﬁ%rﬁ“ ZOFRLY, HlZIE 025K OKIRBEGEE

A 300hPa [ Tl 9m, 30hPa [ TlX 26m 25 O &
MENE L DN, -1hPa OKJEBNBRZED LA, 50°N
winter @ significant level Tl%, 300hPa [ CO & EFRZEIT
26m 7243 30hPa [ TI¥ 213m & K& 720, [UEMR W&
EEIFEREREDOEBNRREINI EBbN5. SEO®
AL T, Fig.18 TR L7ZAIEZNZ BT 5 KL D g T
/X 100hPa L Y EZETIFIE—EDOREZE & o703, RS92
DTHRT ¥ @ EITREFHIC L é%ﬁ&(ﬁ’%?ﬁ, pliTA
ENLROLBERBETHY, BFEENLRD S 11G
<‘:I:I:/\%>k,xﬁf%i)>%0)ii‘/ﬁnﬁ7/v«nvﬁﬁ iia
MEND0, RIEMEL R D EBEEIE EREZEOFEN
KEWtEZBND. LN ->7T, Fig20 TR6NEZ L)
W EZEEDART v VEEENRRKEL 25T N5.

WIS, RN BIT D TR O RIEZIIRT K

BEMEOREL#% %25, 11G & RS92 Tl Fig.6 TR L
FRIBEND Y, TN REORE I EOREREST D)
ZEHET 5728, 116G OKEBHENEIZ DWW T, Bl & [F
RIS 11G ORIR, WE, PART Uy VEENSEE
L7ERIEE, IO B % RS2 OBIRME 24 L CH ML
TERIEZ i Uz, gL, [UEZE & KR ZED & E S
& BITHETE b ok R (Fig.6, Fig. 18)IZix <, EHH»n
HRELAN T2 20144 3 H 19 A @ 00UTC BT
—Z %A L7z, Fig22 IZH L7z fR &2 7~7. ZORIC
BOTHRB TR LIEIIREEZEICL > TELLIRIEEY
ALTRY, B EFEEC 116G OXIEBIHME Z 68 L

& % R PERTAT

—11G-RS92
—11G_P(11G temp) - 11G_P(RS92 temp)
10

20

30

100

Pressure [hPa]

200

300 = L

500

1000 =
-2 -1 0 1 2

Pressure Difference [hPa]

Fig. 22 Pressure difference of the flight at 00 UTC on Mar.
19, 2014.

The red line shows pressure difference due to the temperature
difference, and the green line shows the pressure difference between

the original data of 11G and RS92.
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