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important data source for numerical weather prediction models. Quality control of the
data and correct characterization of observation errors are key to the successful application
of assimilation. The radiosonde data is a direct measurement with high precision, which
can be used to validate satellite retrievals. During the flood season of East China, high
density radiosonde observations provide a valuable opportunity to examine the quality and
quantify the error of Atmospheric Infrared Sounder (AIRS) retrieved products, both of
which have a similar observation time at 14:00 Beijing time. This study focuses on East
China during the summer of 2015. Results show that the AIRS retrieved temperature
profiles are in good agreement with the radiosonde data, whilst the AIRS retrieved relative
humidity profiles show the phenomenon of wetter in higher layers and drier in lower layers.
The RMSE difference of temperature and relative humidity range from 1.02 °C t02.49
°C and from 12.91% to 23.43%, respectively. Under the AIRS and AMSU (Advanced
Microwave Sounding Unit) joint inversion products, the accuracy of retrieved temperature
and humidity profiles are gradually degraded with the increasing number of total cloud
fraction, but the results maintain a certain accuracy as a whole. This study provides a
basis for the satellite data assimilation application under cloud cover.

Keywords: AIRS; temperature and humidity profiles; radiosonde data; East China;
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Fig.1 Distribution of radiosonde stations in East China
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Pressure/hPa

(@ () (0 (d) (AFIREM. BEM. S Fil. M
Hrb, WAL RRAIRS, 46 LRRRNFETZ N
B4 2015 4 7 H 28 HERZ U SR ATRS $dia i 2 BR ek th s

(blue) on 28 July 2015

2001 ©
400

600

800}

1000 1 1 1 1

0 20 40 60 80 100
RH/%
(e)

200 F @ 200 ®
400 F 400
600 F 600
800 | 800
l 000 1 1 1 1 l 000 1 1 1 1
0 20 40 60 80 100 0 20 40 60 80 100
RH/% RH /%
2001 @ 200
£
S 4001 400+
o
2
2 600 600
&
800} 800
1 000L— s A 1000
0 20 40 60 80 100 0

RH/%

W@y (b) (O (@) (FFIREM. BN, S, Fil. BHEEA;
Hrp, BESERRIFAIRS, LBLRRAHTEAN

K5 2015 4 7 H 28 HEAu Al ATRS odliifi Bk L
Fig.5 Comparison of relative humidity profiles between radiosonde stations (red) and AIRS
retrievals (blue) on 28 July 2015

1 1 1 1
20 40 60 80 100

RH/%



152 FEAIE R 2 2240 (IR IR) 2018 4

RATEAII T, I MR M b R0 . WSS R 2 BR sk, wTRe R T KE S
P 78 5 5 35000 T 2 S VORS00 e s R A L LA ity o, BB RIS BH 33 4 400
hPa (5 JE AR A W 48 0, X B2 B A vl BE A2 s 2536 i i, ATRSS g A-Hb S
HEVR AL .

BT 2015 4F 6—8 H AIRS &-ANZ WK B BR LR S ER S W Ze v H o3 b R I (LKL 6), P
PR Bk LA — 8, A R BT 0.99, RMSE £ 1.4 °C, X AMEE R 5 Pu 2802 (9T 45
P ML 7 AT LRI, ATRS S 1 R0 B R R 5 PR A 22 S K, B R AR
K, RMSEIE 2| T 15.44%, ATRS i [ KRR RS R LR Al 1X 5 Pu S5 02T Lh AT S8 AN ], ]
BESE R A P 252 (RIS LA T (R BT e R s, 98 X /e ) T AR SO T A AR M X
LI N HIHEAEGIN T 2. Chahine ZE3IZELLES T ATRS A BRIR 7K 7K 8 4 R 2 i 4
&, WAFR] T 40tk 2 AP S VT B 1 RMSE K24 Bl b 2 4 B RS 1R 858 /N 10% 2045 (1)

g5

40

»=0.998 5x +0.248 8
n=23584
R?>=0.998 2
Bias = -0.141 7
| RMSE =1.385
Corr = 0.999 1

20

AIRS T/°C

-20

-20 0 20 40
RAOB T/°C
H ABREERRy = x, FEBRIFHH Z A HRENA
K6 AIRS KB ERE A 2 DU RC A PR I s

Fig.6 Temperature scatterplot of AIRS retrievals and radiosonde stations
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Tab. 1 Temperature and relative humidity differences between AIRS retrievals and

radiosonde observations from June to August 2015

R W W W Fx A Fx
/(hPa) Bias/(°C) RMSE/(°C) FEARHL Bias/% RMSE/% FEAHL
100 0.23 1.44 347 / / /
150 -0.88 1.42 348 / / /
200 -0.07 1.02 344 10.34 18.26 344
250 0.06 1.17 336 12.90 21.90 336
300 -0.20 1.05 334 14.05 23.22 334
400 -0.21 1.19 320 7.31 21.28 320
500 -0.06 1.24 309 3.79 22.52 309
600 0.17 1.25 298 1.44 22.77 298
700 0.51 1.50 289 -7.91 23.43 289
850 -0.26 1.39 265 -12.13 23.24 265
925 -0.57 1.93 265 ~10.36 18.80 265
1 000 -0.77 2.49 129 -1.03 12.91 128
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