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Table 1 Performance characteristics checked on orbit for FY-3A/MWHS

iR DA
e iR p u&:iﬂl P B NEAT

PAETE R REFBOREeR il A EbRRE

/GHz Jem /MHz /k /MHz % TAEI % /K
1 150(H) 5.003 7 1001.458 0.90 5.4 96.16 X 4.9~9.5 1.3
2 150(V) 5.003 7 987.083 0.70 5.4 96.49 XA 3.3~8.0 1.4
3 183311 6.114 6 480.769 6 0.86 26 98.36 R 4.9~9.5 15
4 183.31+3 6.114 6 1033.6546 091 2.6 98.36 X 2.2~7.0 0.9
5 183.31+7 6.114 6 21863976 091 2.6 98.36 XA 4.0~9.6 1.1
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Fig.1 Flow chart for radiation calibration
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Fig.2 The curve line of average temperature for black body target in an orbit(2008-11-22,11:03 UTC)
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Fig.3 The curve line of space view data for channel 3 of FY-3A/MWHS (2008-11-20,11:03 UTC)
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Fig.4 The curve line of warm target view data for channel 3 of FY-3A/MWHS (2008-11-20,11:03 UTC)
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Table 2 Regression coefficients of non-linearity correction equation for the channels at 183 GHz

AR /K EY 183.31+1 GHz 183.3143 GHz 183.31+7 GHz
e, ~3.460 000E-06 1.898 000E-05 6.417 000E-05
270.1 e, 1.014 590E-03 -8.528 890E-03 ~2.543 546E-02
e ~1.040 565E-01 7.691 897E-01 1.865 917E+00
e, 5.668 000E-05 2.742 000E-05 7.372 000E-05
281.5 e, -2.259 101E-02 -1.308 138E-02 -3.043 612E-02
e 1.717 057E+00 1.153 825E+00 2.309 422E+00
e, 8.284 000E-05 4.774 000E-05 6.736 000E-05
290.8 e, -3.427 983E-02 -2.151 954E-02 ~2.984 520E-02
e 2.638 882E+00 1.839 902E+00 2.493 838E+00
e, 6.837 000E-05 6.772 000E-05 7.781 000E-05
300.3 e, -2.967 065E-02 -3.125 929E-02 -3.595 618E-02
e 2.471 376E+00 2.809 741E+00 3.196 077E+00
%3 150 GHz S R BEIELEITESH TR IR BT AR e B 110, RV KRR F Pk

Table 3 Regression coefficients of non-linearity

correction equation for the channels at 150 GHz

IUEHRIE/K  REL 150-1 150-2
e, 6.632 000E-05 9.966 000E-05
277.607 9 e, -2.462517E-02  -3.718 181E-02
e 1.542 333E+00 2.511 135E+00
e, 7.930 000E-05 1.347 300E-04
287.436 1 e, -3.254472E-02  -5.297 549E-02
e 2.364 549E-+00 3.759 053E+00
e, 1.030 000E-04 1.486 800E-04
297.134 8 e, -4308 819E-02  —6.006 193E-02
e 3.311 787E+00 4.421 510E+00
e, 9.985 000E-05 1.539 300E-04
307.229 1 e, -4343 857E-02  —6.430 103E-02
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3.315 791E+00

4.875 7T47E+00
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Table 4 MWHS antenna correction coefficients
. JEIE 1 SIBEW) JHE 3 WiE 4 WIE 5
Bt s : : : : : : : : : :
r(ipep)  sGpep)  rpep)  sGpep)  r(pcp)  s(pep)  r(ip.ep)  sCip.ep)  r(ipep)  s(ip.ep)
1 1.006 893 -1.916240 0.995687 1.545648 1.002314 -0.273870 1.010485 -2.387720 1.004254 -0.932780
2 1.002 354 -0.509 990 0.990 520 3.040682 1.002342 -0.309 680 1.009 194 -2.093 740 1.002983 -0.619270
3 0.995953  1.519928 0.980658 5.879010 1.001388 -0.104330 0.999311 0.373257 0987907 3.339117
4 1.014 499 -4.399 120 0.994 784 1.858816 1.001 052 -0.043220 0.996890 0.968455 0.985007 4.101 076
5 1.014 965 -4.684 140 1.009274 -2.309 690 1.002452 -0.398060 1.009878 -2.330430 1.007254 -1.782190
6 1.004 171 -1.362880 0.997704 1.004 763 1.002218 -0.355970 1.007 121 -1.647880 1.003 018 -0.674 500
7 1.002 771 -1.036200 0.997 997 0.930 607 1.002 194 -0.363 810 1.006 726 -1.561480 1.002842 -0.638 260
8 1.002 095 -0.874 050 0.998 308 0.852 055 1.002 193 -0.375690 1.006393 -1.489110 1.002750 -0.622 810
9 1.001 785 -0.802300 0.998 628 0.770930 1.002213 -0.391430 1.006 128 -1.432680 1.002726 -0.624 570
10 1.001 580 -0.757 500 0.998 946 0.690 093 1.002228 -0.405010 1.005914 -1.388120 1.002765 -0.642100
95 0.991 665 2.605314 0.994373 2.008 177 0.997 565 0.342523 0.993499 1.428776 1.001 387 -0.526 660
96 0.998 746  0.342 672 0.998378 0.859417 0.997223 0397909 0.989996 2286084 0.996354 0.783 713
97 1.003 275 -1.069 800 1.003 455 -0.609 190 0.997 174 0.376669 0988391 2.656174 0.994613 1.218463
98 1.003 228 -1.022 080 1.002729 -0.425310 0.997 160 0.337384 0.986443 3.100955 0.992277 1.800 751
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Fig.5 Globe image mosaic of FY-3A MWHS absorption channels at 183.31 GHz (2010-11-16)

5 FY-3A/MWHS EHiESH EIRE RO

B S AR S, AN B E R S R 2
AR Aoy [V R ORI A ) A st ORI 5 5L ) 25 S 2 L
T PR A 217 4 5 bR R GE e 25 . FY-3A/
MWHS FE RS R0 M L NOAA17/AMSU-B N5 2%
# far , XF H 43 #t NOAA17/AMSU-B F1 FY-3A/
MWHS ¥ 2] UG fid H #5 X 52 i 22, 15 3] FY-3A/
MWHS 5 NOAA 17/AMSU-B % )i i 18 [&] it A %
P2

HEHL 2008 47 H 22 H NOAA17/AMSU-B/L1C
FIFY-3A/MWHS/L1 R %} e Brgdis . 2008477 H
22 H NOAA17 FIFY-3A Wi 102 8 — 2, i 4%
I 22 29 15 min, QAR EA BRI R G E, —
B8 KB A HR X, AR G R
15 min N AR AN K5 [l B 6E T J2 8 R 1 20 B AR

98 HEIRERNF

DX 5, PR A 32 JBR AN A 5[] BORE 7 22 5 R 6 388
/N NOAA17/AMSU-B Fl1 FY-3A/MWHS L % 43
BT IX KN 3x3AZTT , 4 5 A 35 2544 (R 43 B
XS pnifEZ/NT 1.0 K,

NOAA17/AMSU-BHIFY-3A/MWHS7E183 GHz
AR 3 RO S A e S AR SR
[} ; NOAA17/AMSU-B [ 150 GHz i ii 5 FY-3A/
MWHS i 18 2 Ak R DL R 38 T8 HoC A4 5 R 58
Bk AR A, {H FY-3A/MWHS 38 18 2 X501 47 [f] B B
/I FY-3A/MWHS i i 1 % NOAA17/AMSU-B
(5% 8 T8 38 , 5 NOAA17/AMSU-B jifi 18 2 i 25 4H [
AR AR AN F] , A LS T NOAA17/AMSU-B
HIE 2753 T VLR

2 1ok i 23 DU JE Ao BT DX 34 S0 PR AG 56, 3645 3
2008 4F 7 H 22 H NOAA17/AMSU-B F1 FY-3A/
MWHS 4%-3 18 DE Bie 50408 X 500 224, 12 Ui H b



DX A9 5 28 SCEE X AT DL B 15 2] FY-3A/MWHS 38
TH 2 G 3 GE 4 FIGETE 5 GE bRa A R 22
D FC 5000 1] B AH DG L 99 %o S iR A8 X 43
Mreb WL 5, 45 32 W, FY-3A/MWHS 5E br &5

1 8 4538 T S R R 25 7E 0.9~1.5 K. FY-3A/MWHS
(YR A At SR Ry FL R fe o FH B T A

x5 2HHALERERRZRIEXSTER
Table 5 Controlled analysis results of brightness
temperature for globe homogeneous

matched object area

it (Tan’fi/]‘; o EERK HRRGEK
2 -1.334 0.570 5 14383
3 -0.484 8 1.527 1.5191
4 -0.272 9 0.951 0.9372
5 -0.217 6 1.1223 1.080 3
6 ZHiE

FY-3A/MWHS 7E iR 2 i2 170 4 4E £, FIIHITE
B FEbRSs B, FY-3A/MWHS 12 B 75 & K
7 N 55 T R W, A T B T4 [ A oz v
KAETEEAEM . AXH 4 17 FIHFY-3A/MWHS
AP R Ml T R S 3 56 B HE 40 B A B 1 FY-3A/
MWHS LA P 25 1T 1E 5 B A R B8ORS, DA
FARYE FY-3A/MWHS K £8 7 AR5 [1) B B A 4043
WIS B R LITIE 5 B R EUE TR
ST R B R B3 S, ) D T) A 0 1 ) 2 d Je
PR E PR IIEAT T AT A5 B T 45 e .

1 FY-3A/MWHS 7E 5L |8 bR JL i B i 16 42
HiBR— P ORI 3o i AR L R B G L e AR AR
BB AR 294 0.60 K, 22 A5 I35 — S0Pk I
Z/NTF 20 MHBUE , FY-3A/MWHS 7E 58L& F e
ARG REU I EAEPUR S E R K

2) FY-3A/MWHS 7E %LU 59 78 br 5 ik 45 SR %
B, R 5 AMSU-B AR ITIE B IEREA ROT IE
FY-3A/MWHS {25 AR LR P 22 , #1087 FY-3A/

MWHS 32 A 1) 1

3) BRI A H AR AE XX 3 AN 1 3h i
PRI A8 AE PR S e Al R LA 2 3, Al
J=FY-3A/MWHS U E R B E AR IR

4) BRI L I 22 1T IE FUR 21T 1E 46 5
S E AR FE S FY-3A/MWHS 38 18 2 38 14 3 i 18
4 3H 1A 5 TERUE bR g R 5 R I 7R [F) 26 8
NOAA-17/AMSU-B f9 % [ 38 18 7 b5 45 S A0 Lt i
T 5L 22 e RO R 1.5 K

FY-3A/MWHS T 815 5 b 58 125 i B S AR 3
FE AR EE FL I Ty v A R K [R) 28 84T 1Y) 2 b S S ik
P T /R, N FY=-3A/MWHS % R 75 BUE T4 45
2RI RN RS S B0 T A5 )y T ) 1 BE
TR

SE 0k

(11 B 2%, ERE RSB G TLE 55 7 5 Ko
[M]. dbst: Bl i, 2011,

21 skTHE, 2 uF, LRI % K 35 TAMPER TR RS
BTSR[], 2B E2EH], 2008, 12(2) : 199-207.

[3] JPL. 2000, Airs project algorithm theoretical basis document
part 3: Microwave instruments, JPL D-17005, Version 2.1 [R].
2000.

[4] Saunders R W, Hewison T J. The radiometric characterization of
AMSU-B [J]. IEEE Transaction on Microwave Theory and Tech-
niques, 1995,43(4):760-771.

[5] Raunders R W. Results of AMSU-B radiometric characterisation
tests [R]. Met O(RSI) Branch Memorandum, No.18,1995.

[6] NOAA KLM User’s Guide (Satellite and data description of NO-
AA’ s polar orbiting satellites from NOAA- 15 and later) [G].
February 2009 Revision.

[7] Raunders R W, Hewison T J, Atkinson N C, et al. The Radio-
metric test results for the AMSU-B EM [R]. Met O(RSI) Branch
Memorandum, No.14,1993.

[8] Tsan Mo. Calibration of the advanced microwave sounding unit-
A radiometers for NOAA-N and NOAA-N’ [R]. NOAA Tech
Rep NESDIS 106, 2002.

[9] Tsan Mo. Calibration of the advanced microwave sounding unit-
A for NOAA-K [R]. NOAA Tech Rep NESDIS 85, 1995.

[10] Tsan Mo. NOAA-L and NOAA-M AMSU-A antenna pattern

corrections [R]. NOAA Tech Rep NESDIS 98, 2000.
[11] AR, TfRb, 2 0,55 Ws =5 A BRI A T 4580
IE AR SRR, G, 2010,21(3) :335-342.

2013FH 155578 99



FY-3A/MWHS data calibration and
validation analysis
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[Abstract] In this paper, the method for FY—=3A/MWHS calibration in-orbit has been introduced. Radio-
metric calibration of FY-3A/MWHS on orbit has been performed based on the T/V test results and surface lab
performances test results. It is confirmed that the system of radiometric calibration for MWHS is successful, and
performs well on orbit. The variations among space views and warm target views in the interval of scan lines are
generally within 20 counts. And the temperature fluctuation of warm target is within 0.5 K in a single pass. Due
to the accuracy of the nonlinearity parameters, the radiance calibration of MWHS agrees well with NOAA-17/
AMSU-B. The brightness temperature differences between FY-3 MWHS and NOAA-17/AMSU-B at simultane-
ous cross overpass points are less than 1.5 K. That is the foundation of quantitative application for the data of
FY-3A/MWHS in numerical weather prediction (NWP). The method of calibration and validation for FY—3A/
MWHS will be a good demo for the other passive microwave sounder in the future.

[Key words] FY-3A; microwave radiometer; calibration and validation; receiver non-linearity $
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