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Abstract: FY-3D Vertical Atmospheric Sounding System (VASS) temperature and humidity profile prod-
ucts are evaluated using radiosonde observations and ERAS reanalysis dataset in Sichuan Basin and West-
ern Sichuan Plateau. The results show that relative to ERA5 data, the average bias of FY-3D/VASS tem-
perature in different seasons is from —0. 631 to 0. 500 C and from —2. 230 to —1. 234 C respectively, and
the root mean square error is from 2. 117 to 3. 222°C and from 3. 077 to 3.460°C in the basin and the plat-
eau area respectively. Vertically, the accuracy of temperature is low at 800—700 hPa in the basin area and

gradually decreases as the height decreases in the plateau area. The average bias of FY-3D/VASS specific
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humidity relative to ERA5 data is generally negative, while the average bias in different seasons is from
—0.775 to —0.525 g » kg ' and from —1.096 to —0. 347 g « kg ! respectively, and the root mean square
error is from 1. 251 to 2. 367 g + kg ' and from 0. 696 to 1. 991 g « kg ' at the basin and the plateau area re-
spectively. The accuracy of specific humidity is relatively low at 700 — 600 hPa. In consideration of the
small diurnal difference in the accuracy of FY-3D/VASS temperature and humidity, the average biases of
the two groups of evaluations are properly added. As a result, the average biases of FY-3D/VASS temper-
ature and specific humidity can be indirectly obtained based on the radiosonde observations. Relative to ra-
diosonde observations, the average bias of FY-3D/VASS temperature in the basin area is relatively small
and the average bias in the plateau area is lower by about 2. 440°C. The average bias of FY-3D/VASS spe-

cific humidity in the basin and plateau area is lower by about 0. 612 g « kg™ '.

The above-mentioned results
are significant for improving the weather and climate application ability of FY-3D/VASS temperature and
humidity profile products in Sichuan Basin and Western Sichuan Plateau.

Key words: FY-3D/VASS, temperature and humidity profile, Sichuan Basin, Western Sichuan Plateau
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Fig. 3 Vertical variation of (a, d) sample number, (b, e) average bias and

(¢, [) root mean square error of ERA5 and radiosonde temperatures in

(a—c) Sichuan Basin and (d—f) Western Sichuan Plateau from 2020 to 2021

ik, ERARLSRE/RGE2) EFM, ARFT
W REAS R 22751 ~25521, & JF K 6405 ~10905,
AN ML XA 55 2R R 35 3] 0. 983 DL b s IR 22 70 BT K
B R AR My 2. 117 ~3.222°C, & i
3.077~3.460 C, H B F /N & e K m i I
B K R 2EAE B —0. 631~0. 500 °C L 5 AR
K —2.230~—1.234'C, /5 J5 LU AL 1K, 7 bR 2 2=
S35 Ry TE Al 22 e R A — B B D 2%

% 30T b T BFF 3T A1 - 705 b 7 T L BE b AR AN B
TR H A ZES N 1093.1259.1135,1087, 5

JE ok 837.962.749.569, H B AR £, X5 i
A T L A M (B Sa,5d) . T 244k 24 1 B AR
bk FE (& 5b,5e), iy —1. 6 ~3.2°C, 600 hPa
PA & RS 22 32 (BR & 22 7E 400~ 320 hPa 24 1F ffi
2£),600 hPa LU RAIEAR 22 24 3 . b 4 25 1E 4 25 i
R EZFE RN KAEYHEIAE 800~700 hPaj i J5 7
—5.4~0.9C, & ZETE 400 ~300 hPa  iF ff
G HARTA = B 3 o i 22 ARZ R K. WBTr
MR 2T H AL B (B 5¢,50) . 45l 1.5~4.3C,
ZBIRCH PR K A ZHTE 800~700 hPa [ i



1048 A

% 50 &

40

@) B

T [ N I
. 7]

H(b) 2

20

—20

ERAS{R i/ C

-40

—60} A

*//.-'
v e b b b

(A T N N NS

L © BE

L) %

T T T T T T T,
V4 /4

// 7
AN BN AR B A I I A R

40T

[ (e) H%
201

E—
0 BE

—20

ERAS{R I/ C

~40

60

[T T T[T T T[T T T[T A
4

T T
(g) B

I —
Fn) &F

7] 7
4 4

—60 —40 —20 0 20 40
(FY-3D/VASSi &)/ C

—60 —40 —20 0 20
(FY-3D/VASSi& i)/ C

40

—-60 —40 —20 0 20 40
(FY-3D/VASSii i)/ C

—60 —40 —20 0 20 40
(FY-3D/VASSi i)/ C

AL ORI O LN 12 14,

Bl 4 2020—2021 4F Ca~d) WU 1] £ H F Ce~DO )1 P4 55 JiL FY-3D/VASS 5 ERAS i B H#R E
Fig. 4 Scatter plots of FY-3D/VASS and ERA5 temperatures in
(a—d) Sichuan Basin and (e—h) Western Sichuan Plateau from 2020 to 2021

&2 2020—2021 FWJII ZHbF0)I 5 R E T ERAS B FY-3D/VASS iB E 4t it #18
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Table 5 Statistical test of ERAS specific humidity based on radiosonde data in
Sichuan Basin and Western Sichuan Plateau from 2020 to 2021
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Table 6 Statistical test of FY-3D/VASS specific humidity based on ERAS data in
Sichuan Basin and Western Sichuan Plateau from 2020 to 2021
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Fig. 9 Vertical variation of (a, d) sample number, (b, e) average bias and (c, {) root mean square error
of FY-3D/VASS and ERAS specific humidities in (a—c) Sichuan Basin and
(d—1) Western Sichuan Plateau from 2020 to 2021
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Table 7 Difference of the test errors between
FY-3D/VASS and ERAS specific humidities in day
and night in Sichuan Basin and Western Sichuan
Plateau from 2020 to 2021 (unit: g« kg™')
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Table 8 Average bias of FY-3D/VASS specific
humidity relative to radiosonde data in Sichuan
Basin and Western Sichuan Plateau

from 2020 to 2021 (unit: g+ kg™")
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