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Abstract; The observation accuracy of microwave radiometer and its influence evaluation of application in
numerical model assimilation are important references for the design of microwave radiometer. Based on the data of
advanced technology microwave sounder (ATMS), the three-dimensional (3D) variational assimilation system is
used to analyze simulation of in-orbit microwave radiometer observation accuracy. According to the observation error
characteristics of ATMS, the normal random perturbations with zero mean and standard deviations of 0.5, 1.0,
1.5, 2.0 K are added to the satellite observation, so simulated observation sequences of different accuracies are
obtained. Then, Harris and Kelleys radiometric data deviation correction method is used for observation data. After
deviation correction, ATMS data are directly assimilated based on 3D variational assimilation model WRFDA. The
assimilation of numerical models is evaluated by assimilation experiments of the 6 h forecast field in June, 2016, and
the simulation data of different observation accuracies are evaluated.
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Tab.1 Channel characteristics of ATMS

Wi S L%/ GHz WAbJE M | ROy | WA AR TR S R F B A REE/K | @k E/K
1 23.8 Y4 H. 0 3% bR FAE T B K 0. 50 1. 00
2 31.4 H,0 e i FFFAE AT R K 0. 60 1. 00
3 50. 3 H 0 Hi R ARG R 0. 70 0.75
4 51.76 H 0. 3% FTH R 5T R 0. 50 0.75
5 52.8 H 0. Hh#%E KA 0.50 0.75
6 53.596+0. 115 H 0 700 hPa KA 0. 50 0.75
7 54. 4 H 0 400 hPa KW 0. 50 0.75
8 54. 94 H 0 250 hPa TR EE 0.50 0.75
9 55.5 H 0. 180 hPa KAMSE 0. 50 0.75
10 fo=57.29 H o} 90 hPa KA 0.75 0.75
11 fo0.32240.217 H 0, 50 hPa KA E 1. 00 0.75
12 fo£0.32240.048 H 0, 25 hPa KA E 1. 00 0.75
13 fo10.32240.022 H 0. 10 hPa KAMSE 1. 50 0.75
14 fo=0.322240.010 H 0, 6 hPa KA 2. 20 0.75
15 fo0.32240. 0045 H H,0 3 hPa i FRHAE L AT R K i 3. 60 0.75
16 88.2 \ H,0O Hh 2% i R FEAE W] K 0. 30 1. 00
17 165.5 H H:0 1 000 hPa Hb R FRAE T B K R 0. 60 1. 00
18 183.3147.0 H H,O 800 hPa KA 0. 80 1. 00
19 183.3144.5 H H,0 700 hPa KA 0. 80 1. 00
20 183.31£3.0 H H:0 600 hPa KA SE 0. 80 1. 00
21 183.31%1.8 H H. 0O 500 hPa KA 0. 80 1. 00
22 183.31+1.0 H H,0O 440 hPa KAMSE 0. 80 1. 00
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Fig.1 Example of ATMS paths inside the model

domain within assimilation time window
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Fig.2 Orbit time when S-NPP passed East China near 30° N
before and after 06:00 (UTC) on June 1, 2016
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data with different precisions

it o
bW | S JHE/hPa
0.0 1.0/K 2.0/K
MR/ % 700 —0.159 62 —0.141 9 —0. 081 96
T/K 850 —0.038 68 | —0.03535 | —0.023 27
SR
4 ééz: EE Ta

FE ATMS WL f) 3 Al 1 38 ook 38 359 4 A &
B A 22 43 51 24 0. 5,1.0,1.5,2. 0 K (i IEA B AL
Bl T ARATAS [FRE BE ) ATMS BELE . I =4
A543 [l 4 B X WRFDA Hl P 8 45 5t 1% i B X
CRTM I 43 55 Jit 4 UL 55 6F 09 5 41 AS W) R B2 1Y)
ATMS H S0 50T 2 2 ) A 22 3T 1E . R o8 R 3
UL eSO 0L Bt 5 R 20 1 385 00 s b oA Ot 2 B S 3
K3 0.5 K (Y IESHEHLIE 3 5 - ATMS K#8 4
T T ) B O O 2 A G R R b 2 R B L E A
r 2 T S TE b o e 2 3 R L AR S b T 5 TE T
P O 22 728 T 4 3 B — 305 22 1 o B L 3 1Y
PRfEdR 2284 1.0 K BF, 5 GFS %5 563 1 i B i 1E
P d 228 3 1.0 K, o 4 o R 22 5T 1E 5,
i WRFDA [a) {6 A [F) K B2 () ATMS B8 55k I 58
THIFE R PT A5 < B 25 B0 3l i 38 i o %) 16 3 03 1Y)
ORI/ s BAUL AL ATMS R 5 2040 46 3 1)
BUEARK, HIFEHEA = — 2l T GFS A 5

& mAk 7 Z RO GOk R BT AR . — 2
FNL 50845 GFS kiR T In —%& WRF L% &
g A Y .

B UL FR T 5O I S5 T R R A A R
R TR A BE A L LR BOE R R TR T I E R
PR R R K FEE R REH AV B, KE
TR #IE SR TR B E B s 8
Tk ) FH LB 6 A e B T 43 39 23 A 0 R0 X 2
KA B EE R B0 R EE R KR VRE.
HTMMEIEE T, 245 R 1k B bR L ik 9008 ok
KA & — TR AR 25 1 SR 7E A% i 0 0E T
BRSO AR A A AR 2 B iz, Ho
ATMS J& H Aijlk 55 #8108 2 4800k 0 B 4 0 AY
A AR o TR I S A 2R A S O A A AL
G3 AT AT 5 b SO AR 1 T8 UE F ) 1 2 2

5% 3k

[1] MUTHC, LEE P S, SHIUE ] C, et al. Advanced
technology microwave sounder on NPOESS and NPP
[C] // IEEE International Conference of Geoscience
and Remote Sensing Symposium, Anchorage, AK,
USA, 2004, 4. 2454-2458.

(2] FEMMB. XMESC, XEEF. % ATMS TR
R JH B 5 AMSUA/MHS B H 8 8F 58 [)]. #HF <
ZEH . 2014, 30(4) ; 623-632.

[3] #%fkan. £ &, MZAFH. FY-3C/MWHTS %k
T Bl 0 25 R AORIB R L. & AR, 2017, 21
(1) 27-39.

47 MWk, %510, B EE. & FY-3A fk % kR 2
WIE R & R BaR M A L] B R %4, 2012,
23(1): 89-95.

[5] BiHwgE Wx=59 A B KHM 5R HE 76 Bl
B R AR O 5B 2L I S AR 5 LT DL b R
2 HERFEAE, 2011(7) : 890-894.

(6] fIAH, skTHH. FY-3A 2 MWHS [ 3 4 B 1 44
R AUKIRL ] 38 #2012, 16(3): 562-578.

L71 =84, H70% . BINAH, % Nz =% C BRHIEIRIR
BEMACE E bR A IE T ], s BER Y # 22 4, 2015, 58
(1) 20-31.

L8] FUu%h, AR s, W kU Sl I i AR BUIR
HERREL]] KERE SR, 2016, 6(1): 120-
123.

(97 #RHE, WRA. R, 5. ¥k PUE GOk RS
ARBURLI . [ 2B IIE IR, 2017, 29(4): 1-5

(10T EIR. BRI, B, S5 AL A AT i R <Gl
TR SO PERE A AT L. KRR SO AR . 2014,



i K

79 AEROSPACE SHANGHAI 2 35 48 2018 4F%F 2
31(3): 5-11. A e TR AR T T v A Y R 2 B AE O A

(111 Wz, B8R0 B Ak 2L 15 S0k 58 A 3 R & [T, R LT G4, 2016, 74(3) : 397-409.
FRHER . 2004, 25(1): 52-59. (161 #80, #hak, #OAIH. AMSU S £ 00 5RHR 1k 1 5t

[12] BHEAR. kIS, S04, % FY3 TENAME R EPEE AR [T]. K4, 2011, 37(11): 1395-
(0] BT . 2017, 34(4) . 1-7. 1401.

(13] EZ, MERE, HHE, & kPl LM X (171 HRI, Exbg, sk, & B T8 E B 0 RUK R
g FEM T LAt R, 2016, 33(5): OSSR R BT R Oy g () ], B i TR AR, 2017,
107-113. 36(2): 86-95.

[14] BANNISTER R N. A review of forecast error covari- [18] HARRIS B A, KELLY G. A satellite radiance-bias
ance statistics in atmospheric variational data assimi- correction scheme for data assimilation[J]. Quarterly
lation. 1. Characteristics and measurements of fore- Journal of the Royal Meteorological Society, 2001,
cast error covariances|[ ] ]. Quarterly Journal of the 127(574) :1453-1468.

Royal Meteorological Society, 2008, 134 (637): [19] xU&BAL, sk M, RE 5., & KEHKHTE
1971-1996. ATOVS 48 B fd 22 1T 1E Tk AF e LT ). R 2= 4l
[15] E&M. BEAR, LHi#F. GRAPES 4Bk = 4 15 5 ) 2007, 65(1): 113-123.



