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Abstract: With the view of comprehensive understanding of the systematic difference in aircraft and radiosonde tem-
peratures, the paper checks the quality of Chinese aircraft temperature data from January 2006 to December 2009
by use of the quality control method, which consists of four steps: metadata check, validity check, temporal con-
sistency check, and spatial consistency check basing background field of T213 model of National Meteorological In-
formation Center. Statistical method is used to do a comparative analysis between aircraft and radiosonde tempera-
tures in China from January 2006 to December 2009. The analysis content about difference in aircraft and radio-
sonde temperatures includes the following: frequency of bias, the vertical distribution of bias, the relation of flight
level and bias, the relation of flight phase and bias, the difference of bias observed by different type of aircraft, and
monthly value difference of aircraft and radiosonde temperature. The data used to analyze are distributed in seventy
large and medium cities of the east-central China. The statistical result shows that, the frequency of difference is an
approximate symmetrical curve. The maximum-frequency of difference is from —0.5 C to 0.5 C. The 64% of
difference value is in the range from —1 ‘C to 1 ‘C. Relative to radiosonde temperature, aircraft temperature is ob-
viously lower on 1000 hPa. The difference from 925 hPa to 700 hPa is smaller. Aircraft temperature is higher than
radiosonde temperature on 500 hPa and above level, and the difference has a gradual increase with height. The

difference of aircraft and radiosonde temperatures relies on flight phase. From 925 hPa to 700 hPa, aircraft temper-
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ature observed in ascent phase is lower than radiosonde, but aircraft temperature observed in descent phase and

level flight phase is quite the contrary. On 500 hPa and above level, aircraft temperatue observed in level flight

phase is closest to radiosonde. Most aircraft temperature data in China is observerd by B737-800 aircraft and B737-

700 aircraft. From January 2006 to December 2009, the propotion of data observed by B737-800 aircraft is about

83. 3 percent, and the propotion of data observed by B737-700 aircraft is about 7.1 percent. Temperature differ-

ence between B737-700 aircraft and radiosonde is larger than temperature difference between B737-800 aircraft and

radiosonde. There is no significant difference between monthly temperature calculated by aircraft temperature on

Beijing Capital Airport and radiosonde monthly temperature. Almost all the difference values of monthly tempera-

ture are from —1 C to 0.5 C.
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Table 1 Distribution of AMDAR reports used to comparative analysis from January 2006 to December 2009
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Fig. 1 Frequency distribution of difference

between aircraft and radiosonde temperatures
from January 2006 to December 2009
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Table 2 Numbers of AMDAR reports used to comparative
analysis in different levels and different flight phases

from January 2006 to December 2009
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Table 3 Vertical distribution of number of AMDAR

reports observed by differente type aircrafts from

January 2006 to December 2009 in China
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Table 4 Difference and standard deviation of aircraft and radiosonde

temperatures in differente levels from January 2006 to December 2009 (unit: C)

500~300 hPa 300~150 hPa
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H#b i ~700 hPa 700~500 hPa
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2372 30824 36023 808 9771 11232
0. 24 0.15 0.15 0. 36 0. 37 0. 36
0. 89 0.92 0.92 0.91 0.91 0.92
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Fig. 3 Monthly value difference between aircraft and radiosonde temperatures

in different levels from January 2006 to December 2009

Gt R FE LB 2009 4E 9 A 1000 hPa £ 12
B T, AERM T, AR R —1.1 CH HRH
B EAEARRZR AR X T, 1T, A 4257
PURIEZE—1 CE 0.5 CZE (K 3), HJZ (700~
400 hPa) 2 %/ K2 (850 hPa K LA R) f1 5 )2
(300 hPa K DL b)) 2 ik, H i, 850 hPa 7& 3
H A A6 7.7 A9 ALK 700 hPa £ 2 A .8
() 00 B AR T —0.5 Co BRANIA 6
700 hPa J¢ LLF 2K 22 5 2 Ry A, BIAE 700 hPa
DI T, A0 T, B &A% 76 500 hPa LA F 2R
ZSZ NIEE B T, MXF T, 8= . HLoh, 72

ANTFJZ 00 I 12 I 1) F {8 22 57 294 55 I S 1 A
[l B A5 A i3 b o AR 2 AE R ER 50 A 4y 00 15 74 45 1)
ZAHEWE.

LI R

FIFH 2006 4E 1 H 2 2009 4F 12 H 218 ™% R
BAPEES R GORE N T, A T, I 25 {8 /9 550K 53
A AN TR TRATJE UOR AT AR A A 22 SR A
RS T, AR T 4 4 22 LA B P28 BEREAY A (B 22
SAFIT AT T ST, EEASEWT



3 3 B

FEAG - LA AR AR M

2 L IR 19 X L 53 269

(1) T, AT, 7€ BE B 22 {8 5 HE X5 R 53 A
CAVNMEMEMME—1 CE1 C, KRR KM
A 22 SR AR E—1 CE 0.5 CZH],

(2) X T,. T, 78 1000 hPa [t i B R AR
925 hPa % 700 hPa Wi & 2 5% /N, 500 hPa K& L)
IR T, AE AR T, i . H 25 5 Bl B2 32 W 1
.

(3) T, M T, 257 M ATREHF K, 925
hPa % 700 hPa, b F+ B Bz CHL I i <7 588 AE X
T, A s B 3% B B QL UL A 03 SRR X T,
. 500 hPa UL b P KB T, sdZiE T T,

(4) FR 1 48 S HB 43 ML LI = 9 kL By 25
B737-800 1 B737-700 {) AL LI 7T 45 . P Fh 7 5
CHLULIN Y T, T, B X e 25 A A — 0 22 R
B737-700 A5 AL g T, 1 T, M 22 R E KT
B737-800 RIS KAL) T, #1 T, 2= 5% .

B R TG B R B SR R PR R
PR ALY 5 5 B AL

2%k

(1] Zh. 246 s AR BN R G IR 5 ARk KRR, 1
BRI 36,2009,6:19-23.

(2] gkSCEE. AR RALLGE MWW AR G (WIGOS) [J]. 4.
2010,36(3):1-8.

(3] W 4R 30 B 0 f W o Tt ol 4 3 e () 1. U4, 2010, 36
(7):21-25.

(4] #rtgae, K005 B kLT A5:.2010,36(7) : 1-4.

[5] WMO Guide to Meteorological Instruments and Methods of
Observation [ M ], Sixth edition, Geneva: SecreTariat of
WMO,1996.

(6] FESLoF, EL. GPS FEARTE R AR A i i ALY DL 22 B 2= 4
KRR .2006,23(2): 119-126.

(7] BRMbE.RER. KATHREEHARMERSMA]. ek
Bl 3E % ,2008,23(4) : 337-341

(8] TIMIEE,®WIdE, £4 A, RAMEAIZUMLERLT]. K48
$,2004,32(4): 213-128.

[9] Graham R J, Anderson SR, and Bader M S. The relative u-
tility of current observation systems to global-scale NWP
forecasts[ ] ]. Quart ] Roy Meteor Soc, 2000, 126; 2435-
2460.

[10] #s, 204, 5, %, AMDAR BERHE KA BUR B (1 5 T
[J]. 5% .2006,32(9) ;42-48.

(110 REJ7FMR. THRER . 45, CHLRFEBITE 0506 A1 8K B W
SRR N L] AR R 2R, 2007, 23(4):313-
325.

(127 Mg, BReer, AR, L il B4 25 13008 B W % 22 00 #r

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]
[26]

[27]

[J]. AK%,2006,32(10):46-51.

Schmidlin F J, and Northam E T. Standards for evaluating
radiosonde measurements [ GJ]. Ninth Symp on Integrated
Observing and Assimilation Systems for the Atmosphere, O-
ceans, and Land Surface, San Diego, CA, Amer Meteor Soc,
2005; 11.6.

Bedka S T, Feltz W F, Olson E R, et al. TAMDAR thermo-
dynamic and dynamic state validation using rawinsonde data
from TAVE [G]. 10th Symposium on Integrated Observing
and Assimilation Systems for Atmosphere, Oceans, and Land
Surface, Atlanta, GA, Amer Meteor Soc, 2006 2. 12.
Daniels T S, and Murray J J. Validation of Tropospheric Air-
borne Meteorological Data Reporting (TAMDAR) Tempera-
ture, Relative Humidity, and Wind Sensors During the 2003
Atlantic THORPEX Regional Campaign and the Alliance Ic-
ing Research Study (AIRS ID[GJ. 11th Conference on Avia-
tion, Range and Aerospace Amer Meteor Soc, 2004 : 8. 2.

W A o R TS i 2 55 L S5 B0{E TOUAR [R) £k 2% 49 b WL 0 9 43 22
LI 4 2008,34(7) ; 34-40.

Barry Schwartz and Stanley G Benjamin. A comparison of
temperature and wind measurements from ACARS-Equipped
aircraft and Rawinsondes [ J]. Weather and Forecasting,
1995, 10(3): 528-544.

Mamrosh R, Baker R, and Jirikowic T. A comparison of
ACARS WVSS and NWS radiosonde temperature and mois-
ture data[ GJ. Sixth Symposium on Integrated Observing Sys-
tems, Amer Meteor Soc, 2002: 6. 14.

Ballish B A, and Kumar V K. Comparison of aircraft and ra-
diosonde temperature biases at NCEP [G]. 10th Symposium
on Integrated Observing and Assimilation Systems for the At-
mosphere, Oceans, and Land Surface (I0OAS-AOLS), Amer
Meteor Soc, 2006:3. 5.

Ballish B A, and Kumar V K. Systematic differences in air-
craft and radiosonde temperatures implications for NWP and
climate studies [ J]. Bulletin of the American Meteorological
Society, 2008, 89(11): 1689-1707.

WMO. Aircraft Meteorological Data Relay (AMDAR) Refer-
ence Manual [M]. Geneva, Switzerland;: WMO, 2003.

Wit 6, A FS BB, AMDAR Wi %% k43 47 K i ik 43 il
[J]. K%:.2009,35(12):65-73.

Cardinali C, Isaksen L., and Andersson E. Use and impact of
automated aircraft data in a global 4DV AR data assimilation
system[ J]. Monthly Weather Review, 2003, 131(8): 1865-
1877.

PR R i . PR R O DR A (], TP AR
5 it, 2007,28(15) :3787-3790.

WA R ITESEIMD. dbat. RAFECE AL, 1987,
SREAR, BT, B AT, SE. R ERVORE MG iR 25 B Oy 2 = 4
SR A AL T T T ORI A R B O 25 0 oA Al 9L .
SRR | 2006,64(06) ;669-683.

KB, BRI IML dbat: Jbat K% i, 2003,



