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Abstract: FY-3D VASS (\ertical Atmospheric Sounding System) atmospheric temperature and
humidity profile products are evaluated using radiosonde observations and ERA5 reanalysis
dataset at Sichuan Basin and western Sichuan Plateau. The results show that relative to ERA5 data,
the average bias of FY-3D/VASS temperature in different seasons is -0.631~0.500 ‘C and
-2.230~-1.234 °C and the root mean square error is 2.117~3.222 ‘C and 3.077~3.460 C at the
basin and the plateau area respectively. Vertically, the accuracy of temperature is low at 800~700
hPa at the basin area and gradually decreases as the height decreases at the plateau area. The

average bias of FY-3D/VASS specific humidity relative to ERA5 is generally ne

average bias in different seasons is 0.775~-0.525 g kg™ and -1.096~-0.34
mean square error is 1.251~2.367 g &g 'and 0.696~1.991 g kg™ at the bésin
respectively. The accuracy of specific humidity is relatively low ~600 hPa. |
of the small diurnal difference in the accuracy of FY—3D!ASS % and humidity, the
average bias of the two groups of evaluations is properly addedNAs a Tesult®the average bias of

FY-3D/VASS temperature and specific humidity can be indirectlyy obtained based on the

radiosonde observations. Relative to radioso ations, the average bias of FY-3D/VASS

temperature at the basin area is relatiyelygssmall and theVaverage bias at the plateau area is about

-2.440 °C. The average bias of specific humidity at the basin and plateau area is

about 0.612 g kg™. The above-rften Its are significant for improving the weather and
climate application temperature and humidity profile products at Sichuan
Basin and western
Key words: WFY-3D/VASS, temperature and humidity profile, Sichuan Basin, western Sichuan

Plateau
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Fig.2 Scatterplots of temperature between ERAS and radiosonde at (a~d) Sichuan Basin and (e~h) western
Sichuan Plateau in 2020—2021

(a, e) spring, (b,f) summer, (c,g) autumn, (d,h) winter
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Table 1 Statistical test of ERA5 temperature relative to radiosonde at Sichuan Basin and western Sichuan Plateau

in 2020—2021
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Table 2 Statistical test of FY-3D/VASS temperature relative to ERAS at Sichuan Basin and western Sichuan

Plateau in 2020—2021

[X 45 F FEAEL NIES Vi ¥R ZEIPC FHIwZEIPC
HH HE 22751 0.994 2.597 0.242
HF 25521 0.996 2117 -0.631
*E 23762 0.994 2.547 0.369
A 7R 23034 0.988 3.222 0.500
R HE 9482 0.993 3.217 -1.684



CES 10905 0.995 3.077 -2.230
*ZE 8464 0.992 3.336 -2.098
A7 6405 0.983 3.460 -1.234

BT T BT A, RHAE TR B IOREARBER . B B A5 1093, 1259,
1135. 1087, /5y 837, 962, 749. 569, HFMEAKIRE, LFRD, mELLAMD> (K
5a, 5d). M F¥fw%EEELHKE (K 5b, 5e), #rih’y-1.800~3.200 ‘C, 600 hPa L 1L
fifmzE A E (BR%ZEAE 400~320 hPa A IEfW %), 600 hPa LA LAIEfmZE R E, Hh &2 1E W
IR, BRI, SOR{HY HBLAE 800~700 hPa; 15 7£-5.500~1.000 °C, FrA

7t 400~300

HAZRK, 400 hPa DLNBE & FRARIZHTY K. B4RE, O Hi7E 800~700 hPa
B R ZE RS TR R ZE K, R AE 400 hPa LR

o) i v 5 PP/ IN I T K
\\

g DT & 1 ) I 200 T : & 200 ——— T
~~+Spring 1 ~++Spring c I ~=~+Spring
250 - =++Summer 1 250 | :I‘\\ ~=Summer -| 250 | w=+Summer -|
Autumn \ Autumn B\ Autumn
300 - »—Winter 1 300 1 \T\ ~+=Winter 7 3001 I =—=Winter
g g \ /] g [/
£ 400 - 1 < 400+ T i 1 < 400 - 1 f 1
5 500 - o 500~ A 5 500 - 7 .
E T N T t1 >
600 - 4 600 - N 4 600 - b L 4
i, \ O 0
700 - 4 700 - SR 4 700 - e 1
S % N F
850 - 1 850 - P 1 850 - Ny g 1
B e TN - ST .U R | .. SIPITET,
0 200 400 600 800 1000 1200 1400 1600 6 -5-4-3-2-1012 3 456 0 1 2 3 4 5
Sample Number of Temperature BIAS of Temperature(°C) RMSE of Temperature(°C)
200, = it 200 e : & 200 —— 1
~w+Spring 1 T L ~++Spring ooy ~++Spring
250 |- ~+-+Summer 1 | 250 | !\-\y ~=+Summer - 250 | yoo ~=+Summer -{
Autumn / B Autumn J | Autumn
300 - ~<Winter tot 1 300 - f P s—Winter | 300 - N/ ~—Winter
= + ot . $ ki - A A
© 3 © \¥
£ 00 - tot 4 £ 400 4 7/ 4 E 400t N 4
£ Tt z Sl z R
2 500 | -2 500 - -2 500 - N
T 11 e 2 =4 T ——
600 - + o 4 600 7 1 4 600 - e 4
700 F — 4 700 F #1 ~ 4 700 - T
850 - 1 850 - 1 850 - 1
L P v sve ped B@lsesempiimen s md  yBbe s L a5z g o
0 200 400 600 800 1000 1200 1400 1600 6 -5-4-3-2-1012 3 456 0 1 2 3 4 5

Sample Number of Temperature BIAS of Temperature(°C) RMSE of Temperature(°C)
K 52020—2021 4 (a~c) PUJIIZHAN (d~f) JIIPG IR FY-3D/VASS 5 ERAS R AR (a, d) FEAYL
(b, &) “P¥URER (c, ) HARIREREEZN
Fig.5 Vertical variations of (a, d) sample number, (b, e) average biasand (c, f) root mean square error of
FY-3D/VASS temperature relative to ERA5 at (a~c) Sichuan Basin and (d~f) western Sichuan Plateau in

2020—2021
9



2.1.3 FY-3D/VASS 1% TR IR B FIRE B 534

M FY-3D/VASS 15 ERAS i i H 5 ¥ 35 77 iR 72 P35 25 1E 1 ORI ) (1) 22 ok (3R
3), FY-3D/VASS & IR ZE 1L AR AR (8] 1) 22 S )y, by r iR 2 B Z A i 2= 15
IHE B R = )5 43 730 0 0.048 "CHI1-0.562 °C, V¥ {22 B ZAE 2= 1524143 1) 9 0.373 °C
0719 C.

3 3 2020—2021 £EP0) || 22 H#0F0) || TG =8 FY-3D/VASS 55 ERAS (R E MBS IR ETE AR ME A EE (8

o \
Table 3 Difference between the test error of FY-3D/VASS and ERAS temperature at’Sich asin and w

Sichuan Plateau in 2020—2021 (unit:®
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Table 4 Average bias of FY-3D/VASS temperature relative to radiosonde at Sichuan Basin and western Sichuan

Plateau in 2020—2021 (unit: °C)
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Table 5 Statistical test of ERA5 specific humidity relative to radiosonde at Sichuan Basin and western Sichuan

Plateau in 2020—2021
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€= 11874 0.976 0.566 0.033

A7 11104 0.880 0.4 0.107
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R 6 2020—2021 S£PU) || Z b F0) 1|70 = [RET ERAS H#EHY FY-3D/VASS LIRS IHAGLE
Table 6 Statistical test of FY-3D/VASS specific humidity relative to ERA5 at Sichuan Basin and western Sichuan

Plateau in 2020—2021

X 45§ B FEASL FHIRREL BT ZEN (g kg™) SFERZE (g kg ™)
Wt HE 23316 0.871 1.980 -0.775

HE 19732 0.919 2.367 -0.553

hE 21618 0.907 1.913 -0.525

P 23948 0.853 1.251 -0.585
o R HE 9534 0.857 1.112 -0.514
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2.2.3 FY-3D/VASS 1 FIRZ LI MR AORE BE S04

M FY-3D/VASS Y5 ERAS5 LI A5 3505 MR R 22 124 i 72 46 F R AR 8] B 22 ok (3R
7), FY-3D/VASS LU AR 72 £ F R AR 8] ) 22 5 55
WA 5 43 59)55-0.050 g kg™ H1-0.300 g kg, “FEMRZE B ZEE HIZETE4 N 0.078
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g kg™ 10292 g kg*.

2 72020—2021 £E70)1| £ 350) || P &5 & FY-3D/VASS 55 ERAS LEIB SRR IS IR EE B XA AINEE (8-
g%g™)
Table 7 Difference between the test error of FY-3D/VASS and ERAS5 specific humidity at Sichuan Basin and

western Sichuan Plateau in 2020—2021 (unit: g kg™)

X4 Ea) BIJiRiRZ P 2=
A = 0.155 0.151
k= -0.367
e -0.063 .
K 0.074 \ -
[ B -0.268
HE -0.440 0.501
K 36 0.363
e 0.014

TR A P ZELAS 56 ) T 250 0 22 AE N, 8]
ISR (K 8) JEZ M, FY-3D/VASS % TR

37 FY-3D/VASS 3T 1R % LU Bl i) M ZE A6
P 1T ¥R 2 5-0.767~-0.456 g kg™,

-0.767 -0.445
-0.456 -0.958
T -0.536 -0.917
AR -0.576 -0.240

34 #w

AR SCHEHL DY )1 R )1 78 v SR AR R T BRI IX, X 2020—2021 4 FY-3D/VASS i
(TR BR R RS BEEAT TAR SR . BFXHRZS AT FY-3D/VASS UL I ) (1 AN %o 7 o), 1)
ERAS Fi i ERHE Ny AL &, [T fh | FY-3D/VASS FX TR WIMI iR 2, 4553
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-0.631~0.500 C, ¥JHMRiRZEN 2.117~-3.222 C, {EmJE KT Mm% N-2.230~-1.234 °C, ¥
TitiRZEH 3.077~3.460 C, mRMIRERIKILEZM A, EEEGE L, BREFI, B
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(4) %T FY-3DIVASS IR 5 RS BE 7E (A R A ] ﬁ&?‘ DK 1 2L 560 £
BImZE AR, (R4S FY-3D/VASS JE TR IR IR B (R 5oAgh SR AR TR s
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4 vF W
M= BEH T RS, T IR B AN S SN, ASE P R
AR 2 S ') VASS FI GNOS i B PRI #-F e 2, HoA VASS [R7K-F78 &

y.
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