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Cold Sky Mirror
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Vacuum test system
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Process of Vacuum test

(F%]
4]
T

AGC

20

L]
L
®
|
10
1 {
.

0
05-22 05-24 05-26

S
& \J
@' Chinese Meteorological Admimistration

Vaccum temperature (<C)
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Result

(1) T-V Curve (20C)
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(2) Non-linearity coetticient (20C)
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Result
(3) Non-linearity coefficient VS Receiver Temperature
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Result

(4) Residual error after non-linearity correction (20C)
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Result
(5) NeDT (20°C)
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normalized attenna Gain

normalized attenna Gain
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NeDT of FY-3A/B/C/D MWRI
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Xcal of FY3D/MWRI and GPM/GMI (hot end)

Bias(K) Std (K) Corr.
10V -1.58 1.01 0.951
10H -1.27 1.40 0.961
18V 0.39 0.95 0.993
18H 1.15 1.14 0.996
23V -1.34 0.82 0.998
36V -2.85 0.73 0.992
36H -2.93 0.91 0.998
89V -1.49 0.82 0.997
89H -1.42 0.96 0.999
N A
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Different on-orbit passive microwave radiometer
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Standard Deviation after bias correction
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Problem1:

Ascending/Descending Biases:

e.g. channel 3 (19V) O -B

400 8T 6 5 4 -3 2

-00001000011 2 3 4 5 6 7 8 9 10

CAldIel

Mean Descending minus Mean Ascending

>

—— MWRI
——— AMSR-2
—— F17 SSMI/S

L L 1 1

telecon, 16 June 2016

Chinese Meteorological Admimistration NSMC
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Warm Calibration system of FY-3/MWRI

Q Q Q Q
T,=T7,—2+T, —L—+T, . —+¢T,—~
Qp Qp Qp Qp 70,
Q . TEA
Q
n,= 1-—4 is the efficiency of main reflector; !
P
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Ny = ] ————  isthe efficiency of hot-reflector
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Warm Target correction : Error Source 1 and 2

* Brightness temperature of earth-surface in the
direction of the warm reflector back lobe;

Tga(1 —1a) = Nal +17(1 = &)[Tec(1 —ng) + Ty * nyl + € * Tr}

-

8 s
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Warm Target correction : Error Source 1

Difference of Min/Max BT

operational: using a climate
brightness Temperature dateset
(from AMSR-E Jan-Dec/2006,
monthly average);

Improve: Consider the local

time of the warm reflector back L
lobe direction | il
. 4
K . HII;- 11 |
Difference of BT result before LN | | '|.'j|,j ' ‘] |
and after correction O TV T NN e, T
Y | ! | "ll:. |
-6

S
N A Scan Number
A G hi.nese l\Ierem' 010 gi(' ?Il :\(lll.’li.llistl\ ation LY aAUAULLAL I AUTLILT LVITLTUL UIUZIL Al o TILLTL



Warm Target correction : Error Source 2

1 — ny 1s not the
real factor of warm
reflector back lobe,
the true value should
be smaller.

cold

We can’t use the
ground measured 7.
to get the back lobe
factor directly.

Warm

N\ # Chinese Meteorological Administration NSMC National Satellite Meteorological Center



Warm Target correction : Error Source 2

* The parameters that affect scale factors(Gain)
* Temperature of Receiver (Parameter 1);
* Warm/cold reflectors emission(Parameter 2);
* Back lobe of warm reflector(Parameter 3).

* Sudden change Only appear on back lobe of warm
reflector.
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Warm Target correction : Error Source 2

NeDT(total orbit data)

24 = _._! ' T T T .—.1
K
04 v——F——F——F+——+——F——F————————
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Channels
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Reflector Correction
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Warm/cold reflector emission

1 1 1 1
TBE — G(TBH — TBC) + TBC + Tnlin “Real” BT
2 2 2 2
TBE — G(TBH _TBC) + TBC + Tnlin MWRI BT
1,D 1,4 2.D 2.4 .
TBE _TBE _(TBE _TBE )

D D D A o A 4 Backtobe
=&y (C (T —Tys) =G (Tyyy —Ths))

+ec (-G )Ty, —2.7)-(1-G*)(T5, —2.7))

Ascending/Descending Bias =warm reflector emission+cold reflector emission
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Warm/cold reflector emission

( Té’E‘b i - (12T
=&, (G (T — T )—G(Ty, XZ%)

+e.((1-G")(T¢,, X)z(l G') Ty —2.7))

Y=¢,X, + ¢:X, + b
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Coast Buffer and Scatter filter

Scatter Filter

37V-37TH>50 K
37V>19V
19H<185 K
37H<210 K
89V-19V>10 K
89H-19H>30 K
89V>23V
89V>3T7V
89H-37H>10 K

@ Chinese Meteorological Admmistration h%: National Satellite \Neteorological Center



Cold Targent filter

Cold Count
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Cold Targent Irregular Points Ground Position
(10V/10H/18V/18H)
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EU:10.65GHz/US:18.7GHz
Satelite  Location  Frequency

TelStar18 138E 12.5
TelStar12 15W 11.5
TelStar11 37.5W 11.7
Hotbird 13E 11.6
TelStar14R 63W 12.2
AnikF1R 107.3W 12.2
AnikF2 111.1W 12.2
AnikF3 118.7W 11.7
DirecTV10 103W 19.1
DirecTV11 99w 18.5
SpaceWayF1 102.8W 18.3-19.8
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Before and after filter
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201801 FY3D A/D Bias VS Lat
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FY-3D/MWRI A/D Bias Using GMI
20180101-20181231




FY-3/MWRI launch schedule

* Past:
e 2008:FY-3A(10-89GHz, Dul-p), Shut down;
e 2010:FY-3B(10-89GHz, Dul-p), Operational;
e 2013:FY-3C(10-89GHz, Dul-p), Operational;
e 2017:FY-3D(10-89GHz, Dul-p), Operational;

* Future:
e 2020:FY-3F(Reflector increased from 1m to 1.8m);

e 2021:FY-3P(Precipitation Satellite, Lower orbit,
Reflector increased from 1m to 1.6m);

e 2022:FY-3G(Reflector increased from 1m to 1.8m);

* The emissivity of reflector will be much improved for
these 3 sensors.
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Passive Microwave Imagers:
Current and Planned

Current and future polar orbiting passive microwave coverage

2000 2005

2010

Today

2015

2020 2025
[ [ [ [ [ [ I

Il DoD (USA)

Il AXA (Japan)
- EUMETSAT/ESA
Il CMA (China)
Bl NASA/IAXA (USA/Japan)

DMSP/F16 SSMIS (13+ yrs)

F17 SSMIS (11+ yrs)

F18 SSMIS (7+ yrs)

GCOM-W1 AMSR2 (5+ yrs

GMIl on GPM

Risk of
a gap

Feng-Yun-3 Series

|

‘ AMSR3??
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I
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Walt Meier, NSIDC/NASA
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SDS 1 Latitude HE Latitude
SDS 2 Longitude Longitude 2
SDS 3 Sensor Zenith Earth Observation | _[2 & X b X | 7 T £/
Sensor Zenith Angle
Geolocation | SDS 4 Sensor Azimuth Earth Observation | 22 XTHLAL I 5 A7 5
Fields Sensor Azimuth Angle
SDS 5 Solar Zenith Earth Observation | KFEKINA
Solar Zenith Angle
SDS 6 Solar Azimuth Earth Observation | KB F L A
Solar Azimuth Angle
SDS 7 EARTH OBSERVE | 10-89GHz Earth | 10-89GHz V #l H #lfk
BT 10 to 89GHz Observation Brightness | 3sh A0 = 8 38
Temperature
SDS 8 LandCover Land Cover 89GHz il /&5 1 ¥ 3K
F1] IGBP (iR B & 7
g::}l]l(l;:atmn SDS 9 LandSeaMask Land Sea Mask EEELE
SDS 10 | DEM Digital Elevation | #i 5% 5 1%
Model
SDS 11 Scan Daycent Scan Line Time (day | 3352k H T2
count)
SDS 12 Scan Mscnt Scan Line Time | F[IFLEZTF1TEL
(milliseconds count)
SDS 13 QA Scan Flag QA Flag for Scanline Ik T A IE R & b
: R
QA Fields — "sh$ 74 T QA Ch Flag QA Flag for Channel | if & $(1E = % 4 Jfi &

Data Integrity
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10. 65V 180+10% 178.8 % 4-1 FY-3D Rk Bidg o=zt ag 3£
145 2 i 2 Y A 1A %
10. 66l T80+ 10% 1908 S A A A T D JE A A
18. 7V 200+10% 197.9 10. 65 10. 4540. 01 10. 4482438
18. 7TH 200+10% 198. 8
23. 8V 200+ 10% 388. 8 18.7 19.340. 01 19. 297447
23. 8H 400+10% 402 23§ 23.1+0. 01 93 0979401
36. 5V 900+10% 873
36. 5H 900+10% 873 36.5 35.05+0. 01 35. 0512857
89V 2300+10% 2X2330 89 89+0. 02 83 099806
S9H 2300+10% 92X 2344 '
3' - ~\ Q ;
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% 10>SDS

L1 #dzh, =iREHESE S SDS7EARTH OBSERVE BT 10 to 89GHz, EFEfE T
m?FfLLﬂiﬁf:E’J%/l\l_L BEHE, AT HAEMETE, AT TSR,
B PR RBERES R, 2478 K.

Tb=DN X 0.01+327.68

A

Tb N=EIEE, DN A SDS7 R F2UE-

iR EE 5% K/ Anscans npoints, 10], & — > =2%%2H, HH, nscans NiZ K PUEH
i 28 onpoints A E F AWM AN S E, 10 XM 10 NMIEIE, IR F A
10V\IOH\18V\18H\23V\23H\36V\36H\89V\89H.

* data = hdf5read(filename, °/Calibration/EARTH OBSERVE BT 10 to 89GHz’ )
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£%10>SDS

SDS1 #1 SDS2 Al AG EME EEIESE, K/ N[nscans npoints], FHH, nscans
TZRHIERE 2 E npoints AEF A& ATE S5

e data = hdf5read(filename, ‘/Geolocation/Longitude’ )
* data = hdf5read(filename, ‘/Geolocation/Latitude’ )

S !
& \J
@' Chinese Meteorological Admimistration National Satellite Meteorological Center

NSMC



S
& \J g
@' Chinese Meteorological Admimistration National Satellite Meteorological Center

NSMC



10Ghz V-
Pol

18Ghz V-
Pol

23Ghz V-
Pol

36Ghz V-
Pol

89Ghz V-
Pol

S
&, \J
@' Chinese Meteorological Administration NSMC National Satellite Meteorological Center

10Ghz H-
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Pol
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89Ghz H-
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HAPBE (GHz)
Fe
01fitA/BE 02#tcDE
1 50.3 503
i% 2 / 51.76
N 3 / 52.8
18
4 53.74 53.596
.31 8
-LR 5 / 54 .40
‘%‘ 6 54.96 54 94
T / 55.50
8 57.95 57.290344(fo)
9 / fo+0.217
10 / fo+03222+0.048
11 / fo+0.3222+0.022
12 / fo+032224+0.010
13 / fo+0.3222+0.0045
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- \ FY-3DEMWTSTEREH R 5 Il R BOREE (3dB)

Wil ROHE (GHD o R e LA
witpEn | WSO WE | et | R |0 W

1 50.3 50.258 180 | 18421 | >90% |92.31%| 2.2 | 2.375

2 51.76 51.733 400 | 38372 | >90% |93.81%| 22 | 2.325

3 52.8 52.780 400 | 36338 | >90% |92.98%| 22 | 2275

4 53.596 53.575 400 | 394.62 | >90% |92.98%| 22 | 2.225

5 54.40 54.405 400 | 42859 | >90% |91.87%| 22 | 2.200

G 54.94 54.937 400 | 42236 | >90% |92.44%| 22 | 2.175

7 55.50 55.504 330 | 34922 | >90% |91.93%| 22 | 2.250

8 |57.290344(fo) | 57.290(fo) | 330 | 297.68 | >90% |91.97%| 22 | 2.200

9 | fo+0217 | fo+0217 78 | 7608 | >90% |9197%| 22 | 2.200
+03222+0.|fo+ 03222+

10 fo—o‘gjgz“—o' fo—o'(;;;“—o 36 | 3373 | >90% [9197%| 22 | 2.200
= 5 =+ +0.3222+4+

11 fo—ogsz—o' fo_o.o.»’)_zzb_o 16 1561 | >90% [91.97%| 22 | 2.200
+0322240]fo+03222+

12 fo_o.(;lzgz_o. fo_ogl_gb_o. 8 8.21 ~90% |91.97% | 2.2 | 2.200
+03222+0]fo+03222+

13 fo—o(‘)gizf—o' fo 0(')‘6 pr =0 3 2.82 >90% | 91.97%| 22 | 2.200
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Operational ECMWF system September to December 2008. Averaged over all model layers and
entire global atmosphere. % contribution of different observations to reduction in forecast error.

AMSU-A: AdvMW Sounder A on Aqua and NOAA POES (T)
IASE IR Atmos Interferometer on METOP (T,H)

AIRS: Atmos IR Sounder on Aqua (T H)

AIREP: Aircraft T, H, and winds

GPSRO: RO bending angles from COSMIC, METOP

TEMP: Radiosonde T, H, and winds
QuikSCAT: sfc winds over oceans

SYNORP: Sfc P over land and oceans H, and winds over oceans
AMSU-B: AdvMW Sounder B on NOAAPOES

GOES winds

METEOSAT winds

Ocean buoys (Sfc P, H and winds)

PILOT: Pilot balloons and wind profilers (winds) :

HIRS: High-Resol IR Sounder on NOAA POES (T,H) : |

MSG: METEOSAT 2nd Generation IR rad (T,H) ! :

MHS: MW humidity sounder on NOAA POES and METOP (H) | |
AMSRE: MW imager radiances (clouds and precip) i |

SSMI Special Sensor MW Imager (H and sfc winds) i E 1

GMS: Japanese geostatonary satelite winds ! : ;

MODIS: Moderate Resolution Imaging Spectroradiometer (winds) : : *
GOES Rrad (T,H) : |

MTSATIMG: Japanese geostationary sat ws and IR imagery . ‘

METEOSAT IR Rad (T.H) : : : : : : : :

03: Ozone from satellites ; : \ : : ! ! '

0 2 4 6 8 0 122 14 16 18

Forecast error contribution (%)

Courtesy: Carla Cardinali
and Sean Healy, ECMWF 53
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(MH2) (K () B

1 89.0 Vv 1500 1.0 1.3 2.0°

) 2 118.75%0.08 H 20 3.6 2.0 2.0°
,b( 3 118.75%0.2 H 100 2.0 2.0 2.0°
%% 4 118.75%+0.3 H 165 1.6 2.0 2.0°
ﬁ 5 118.75%+0.8 H 200 1.6 2.0 2.0°
l—é 6 118.75%+1.1 H 200 1.6 2.0 2.0°
% o
7 118.75+2.5 H 200 1.6 2.0 2.0

fﬁ 8 118.75£3.0 H 1000 1.0 2.0 2.0°
-}é 9 118.7545.0 H 2000 1.0 2.0 2.0°
10 150.0 Vv 1500 1.0 1.3 1.1°

11 183.31+1 H 500 1.0 1.3 1.1°

12 183.31+1.8 H 700 1.0 1.3 1.1°

13 183.31+3 H 1000 1.0 1.3 1.1°

14 183.31+4.5 H 2000 1.0 1.3 1.1°

15 183.31+7 A 2000 1.0 1.3 1.1°

National Satellite Meteorological Center
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210 = L L L L 0 200 - = L = . - 0 190 A L L 1 i A L 0
210 220 230 240 250 260 2 4 0 1 2 3 4 5 6 200 210 220 230 240 250 260 2 4 0 1 2 3 4 5 86 190 200 210 220 230 240 250 260 2 4 0o 1 2 3 4
BT(ATMS)[K] BT(ATMS)-BT(MWHS)[K] BT(ATMS)IK] BT(ATMS)-BT(MWHS)[K] BT(ATMS)[K] BT(ATMS)-BT(MWHS)[K]
e —— 8000 ———————— - a000 Brightness Temperature of MWHS versus ATMS
= B e 18 : . ! . :
265 -
y=0.944x+17.666 [ FY3C Postlaunch
o 255 y=1.012x-3.945 4 7000 | iz ] 16k [ FY3D Postlaunch i
265 : - 5000 1 P/ 4 = [ Specification
] 2 6000 [ 1 141 b
245 b _ S S _ _
4000 - m 1 asst A ] I
. ] | 5000 E 12
g2 o = 2
@ g g M @25 @)
I g — 2 3 v b
2 3000 : b | i ,
S 5 g £ a000 5
E S251 g
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st 4 3000 {1 @
2000 1 sk ; |
205 - / 1 - 2000 2
195 M i
i 1000 - E
“/ Ch.14 « ' Chas | = | -
. / .
185 o 0 40 O N N O T A i !
185 195 205 215 225 235 245 255 266 9 8 7 65432440 175 185 195 205 215 225 235 245 255 265 32101234567 —
BT(ATMS)[K] BT(ATMS)-BT(MWHS)[K] BT(ATMS)IK] BT(ATMS)-BT(MWHS)[K] 1 12 13 14 15

MWHS Il Channel Number

SEE Y > e . _— — — S
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FY3D MWHS Il O-B 4}
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DEE,@[H:'.%UFEFNL%*E% E’g*ﬁ'}u\%% (ﬁ@) I FY3D-CRTM

= [ FY3D-RTTOV
D E [ FY3D-CRTMself

Specification 1

WIMM |

‘ﬁ 1 2 3 4 5 6 7 8 9 10 " 12 13 14 15

Ind
o

N
I

0-BSTD (K)
o
|

r I
F% FY3D-CRTM  FY3D-RTTOV  FY3D-CRTM (FNL)
? FY3C MWHS Il O-B 4%
w 25 [ I | I ! [ ] lFY3C-CRTM
% CE =

0O-BSTD (KD

1 II _
0
1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15

I

FY3C-CRTM FY3C-RTTOV

411201843 7 21-25 H A3k 4L 4h45° [HETHIE 21X 0-B, 45 RKH]: CEMDEIRZEMY;
2 18GHz /\ ™I BRI I 3205 R TR oK s Ty X IR Wi 2z B3l T 52 M R AR ARG S 5], 108
7, b B Y pr E R YRR
R ~— %L’hﬁeﬁf‘léétiﬁrﬁﬁgifﬂa—(dlglgﬁtﬁéH:/fa{
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FS | INEAMW B ARIEFREK Mt 25 R HEER

1 WfHd kA | +£(53.35° +0.1°) | 106.765+0.015° Sy

9 St b W) 98 fi 98 v

3 SR 2667ms 2667ms ZHacy
B FRE | BI5E | e | REE | 5 EIRE | EFF .
. N ,—- lu.\‘; — N = — Ay =] ‘A
B GHy) | Bk | DSEE | Tygn | RBE miegs | ge | NERER
1 89.0 0~10 1.64~4.74 1.0 0.20 1.3 0.945 e
2 | 118.75+0.08| 0~10 | 1.61~4.89 | 3.6 1.22 20 |1.516 e
3| 118.75+0.2 0~10 | 1.62~5.75 | 2.0 0.48 2.0 |0.985 e
4 | 118.75+0.3 0~10 1.99~5.6 1.6 0.38 20 |1.037 FE
5| 118.75+0.8 0~10 | 1.61~5.12 | 1.6 0.37 2.0 |0.936 =
6 | 118.75+1.1 0~10 1.6 ~5.19 1.6 0.36 2.0 |0.933 e
7 | 118.75+2.5 0~10 | 1.41~4.88 | 1.6 0.35 20 |0914 E
8 | 118.75+3.0 0~10 | 1.25~74.66 | 1.0 0.20 2.0 |0.883 =
9 | 118.75+5.0 0~10 | 3.65~8.87 | 1.0 0.17 2.0 |0.861 e
10 150.0 0~10 | 1.77~5.74 | 1.0 0.22 13 |0.888 a
11| 183.31+1 0~10 | 1.58~5.43 | 1.0 0.39 13 10918 e
121 183.31+1.8| 0~10 1.72~5.7 1.0 0.29 1.3 |0.880 e
13| 183.31+3 0~10 | 1.11~4.93 | 1.0 0.28 13 |0.877 E
14| 18331+45| 0~10 | 3.78~892 | 1.0 0.27 13 10.986 Fa
15| 183.31+7 0~10 1.2 ~7.72 1.0 0.25 13 |0.934 e
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=2 RE S S
olo oy AR BRI E S BHEEBIRE R CA | B EERE T SUiR
(w SDS1 Latitude Latitude in WGS84 S
%‘5{ SDS2 Longitude Longitude in WGS84 233
: SDS3 SolarAzimuth Solar Azimuth pNE A
% SDS4 SolarZenith Solar Zenith y NN
P, SDS5 SensorAzimuth Sensor Azimuth AT A7 S
F SDS6 SensorZenith Sensor Zenith AR KT
\1 Geolocation | SDS7 Scnlin_daycnt Scan Line Time (day | 34 Z& % o X8 0 #2 44
'L-l_ Fields count) PN
— SDS8 Scnlin_mscnt Scan Line Time | 3935 £ % #1000 2 45
_I] (milliseconds count) I} 2 = A0
== SDS9 Pixel View Angle Pixel View Angle KT W 0 A 4 2 1 £
r SDS10 DEM Digital Elevation Model | %7t 2 i
,5& SDS11 LandSeaMask Land Sea Mask g ik HE AL
SDS12 LandCover Land Cover ot Hh 75 75 25 7Y
. o 1 \‘ﬂl 'E__:»‘El
?E Data Fields SDS13 Earth_Obs_BT Ea.rth Observation | X0 =2 i
2;4 Brightness Temperature
Ny SDS14 QA_Scan_Flag QA Flag for Scanline 9 26 T AL FE R & AR
- iR
‘l& SDS15 QA _Ch_Flag QA Flag for Channel | JBEIECE M=
QA Fields Data Integrity Frid
?E SDS16 QA_Score Earth Observation | WL #2355 & 15
% Brightness
Temperature  Quality
Score

s
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et TN=paps]

WM =38

=. FY-3D MWHS Il L1 IE4& K A TE AT

(& FY3D_MWHSX_GBAL_L1_20180123_0906_015KM_MS

ffEh LandCover
ffh LandSeaMask
i Latitude
i Lonaitude
ffEh Pixel_view_Angle
ffh Scnlin_dayent
i Scnlin_msent
ffh SensorAzimuth
& SensorZenith
i Solarazimuth
i SolarZenith

¢ @ oA
& QA_Ch_Flag
ff#h 04 _Scan_Flag
ffh 0 Score

nchannel
m TableView - Earth_Obs_BT - = WAFY3D SILTDATAZ018\20180123\FY3D_MWHSK_G.. Elz
Table “¢||¢([0 | 15 = |
I —
0 b 2 3 4 5 6
0 27289765 (27092538 (2707772 27087717  |[269.3741 26047968 (268.84293 |:
1 27280808 (271.44504 |271.60602 |270.9336 270.3263 26993716 (268.93024 |Z
2 27170618 [271.2446 271158662 (27042227 (27021793 |269.48962 (26786435 |:
3 272.2107 271.12936 |271.36077 |270.86505 |269.424 268.609626 |266.5122 M
4 272.5658 271.88538 (27223 270.6334 269.09933 (267.3196 26578497 |:
& 273.16995 (2721804 271.87802 (27080457 |268.6526 266.31488 (264 65747 |:
3] 273.35068 (27310226 |272.64417 |270.49057 |267.2877 265.32162 (2632972932 |:
T 273.60785 [273.05304 |273.02686 |269.9769 266.24594  (263.78445 (26231015 |
8 27401205 (2725619 27157767 |26B8.12518 |2645783 26174316 (260.29968 |:
9 274.04718 |272.225822 |270.8417 266.33585 (26415222 |261.71872 |260.618 i
10 274 67868 [271.7452 268.84634 (2657311 263.29657 (26269254 [261.68475 |I
11 274 36774 [270.9092 268.19437 |265.9758 265.3708 2643933 26316837 |:
12 274.2353 271.5484 268.83243 |266.830045 |266.5656 266.14554 (264 82867 |:
13 275.27145 (2723068 269.8713 268.39603 (26812823 |[267.21564 |266.63895% |:
14 275.3361 2727438 270.02957 (26926382 |268.25665 |267.2412 266.73462 %
15 275.1298 2727213 270.9022 Z269.76675 (26943796 [267.78348 |26822726 |:
16 275.45502 (2735727 27147632 (27061932 |[2695796 26891254 (26920258 |:
17 274903 27372922 (27172775 |270.34592 |269.55365 |268.9731 26920654 |:
18 27548425 [273.9086 2727709 271.01636 (27044073 (2701133 26835184 |:
19 275.00076 [273.82816 |[27247266 |271.30728 |271563412 (27077414 |2602722 M
20 275.44455 (27417914 |273.5648 272.2756 27240997 (271.9593 27064072 |:
21 275.8862 27376218 (27373563 (27334116 |273.4434 27373196 (272 4466 M
22 276.526873 (27479654 |274.2764 274.0968 273704586 (27377725 2728017 i
23 276.18536 (27488794 (2746139 274 5601 27395175 (27303815 [272.863 M
24 276.45212 [275.0938 274 66782 |(275.04163 [2T73T72717 2720751 271.8061 M
25 276.6099 275.49814 (275.6252 274 36758 (273.60735 |[272.3254 27125046 |:
< >
npixel

1K [nchannel X nscans X npixel]

Chinese Meteorological Admimistration

NSMC

National Satellite Meteorological Center
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. FY-3D MWHS |l L1#k 3515 B ¥2 )5 i BA

LIZ AR “QA” HAFfE T RIEMWHS 115E bR i BT & 1 =25 5

B] FY3D_MWHSX_GBAL_L1_20180123_0906_015KM_MS

) TableView - QA_Score - /OA/ - WAFY3DWWWHS\L1\DATA2018120180123\FY3D_MWHSX_GBAL_L...

r @oas 1 g [R[E[ | -

i Earth_Obs_BT
¢ @ Geolocation || [ TableView - QA_Scan_Flag - /QA - WAFY3DWWHSIL 1\DATA\201812018012

) DEM of Tave | fiv] I B TableView - QA_Ch_Flag - /QA/ - WAFY3DWIWH

i LandCover 0 100 || Table tﬁ;ﬂ
i LandSeaMask ; j]gg
i Latitude = 100 0 0
M Longitude 4 100 1 0
i@ Pixel_view_Angle < 100 2 0 :} g
_ 6 |100 3 o
i scnlin_dayent 7 100 1 0 2 0
& scnlin_msent a 100 5 0 E 0
i sensorAzimuth & 100 [ 0 1 0
- 10 100 7 0 5 0
f# SensorZenith [ 0
_ " 100 ] 0
i SolarAzimuth 12 100 g 0 7 0
13 100 10 0 e 0
14 100 1 0 g 0
10 0
ﬁm_Ch_Flag 15 100 12 0
16 100 13 0 i 0
i 04 _Scan_Flag 17 100 14 0 = 0
i o _Score 18 100 15 0 1= 0
19 100 16 0 L 0

Chinese Meteorological Admimistration National Satellite Meteorological Center
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. FY-3D MWHS Il L1#k 35752 BR 2 /5~ 75% BA
CIEE SRR AR

VA BR#EL: int status = ReadSDSHDFInt(“Test.HDF”, “/Group/DatasetName”, Data); [/':\' ¥£: H5F_ACC_RDONLY J

int ReadSDSHDFInt(const char *strFileName, const char *strSDSName, int* pData) e

{ 1LY H5F_ACC_RDWR
herr_t status;
hid_t hFilelD1;

hFilelID1=H5Fopen(strFileName, H5F_ACC_RDONLY, H5P_DEFAULT); //FTFH 3 1F
if(hFilelD1<0)

{
| BIORRERIO:
(" % ! \n",strFileN ;
printf("$TJF SCfF%sHi iR | \n" strFileName) H5LTread_dataset_string

return -1;
} H5LTread_dataset_char

H5LTread_dataset_short
status = H5LTread_dataset_int(hFilelD1, strSDSName, pData); //icHEHE H5LTread_dataset_int
if (status<0) H5LTread_dataset_long

{ . H5LTread_dataset_float
H5Fclose(hFilelD1);

return -3; Q‘SLTread_dataset_do@
}

H5Fclose(hFilelD1);  //3< P 34

return O;

}
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. FY-3D MWHS |l L1#k 3515 B ¥2 )5 i BA

CIE S KRR R R

SRR AR,
H5T_ NATIVE_UCHAR
int ReadL1(char* filename, char* datasetName, float *pData) H5T NATIVE_CHAR

Ut e e ey S H5T_NATIVE_USHORT
hid_t file_id,dataset; //hld_tIEE'ﬂ?E/‘JXEXﬁ_t H5T_NAT|VE_SHORT

herr_t status; H5T NATIVE_INT

file_id = H5Fopen(filename, H5F_ACC_RDONLY, H5P_DEFAULT); H5T_NATIVE_UINT

if(file_id < 0) H5T_NATIVE_FLOAT

{ Q’ST_NATIVE_DOUBLE /
printf("open %s error!\n",filename);
return -1;

}

dataset = H5Dopen(file_id, datasetName,H5P_DEFAULT); //ix [B] 25152 ) #5045 25 17id
if(dataset < 0)
return -1;

status = H5Dread(dataset, H5T_NATIVE_FLOAT, H5S_ALL, H5S_ALL, H5P_DEFAULT, pData);
if( status<0)
return -1;
H5Fclose(file_id);
return O;

}
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. FY-3D MWHS Il L12X 3515 HX 35 /5 1< BR

Pythonhit
Import h5py
Fp = h5py.File(FileName, ‘r’)
Data = Fp[SDSName][:]
Fp.close()
@ Chinese Meteorological Administration A National Satellite Meteorological Center

NSMC
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kS EEBERUK GNOS

GNOSEX = =S 02t FIFME B E I, EF AREFY-3IE L/
GNSSTEUNHL, FHUWHMMIk A SEMBERRIERAIGNSSES, @Ik
REHERASHITSR, 2. EE. EEMESRETEES
S .. GNOSMERINIFWRIGPSHBEE S, MHRINEWRIIE
A DESMAZHEERES. NSIRNEESIEE. BlREE.
SEEDHER. EXIE. BREFFLR, TAREXRSTHRILS.
REEMRMSEAR IR EXRIEVEIE, AZEXRSUEFL
Fiett B =N EHE.
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Progression of Tangent Point for a Setting (desending) Occultation
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. FEPUERETFY

T B BRI E R M4 R LAY =
. : GPS FE1i8, #E8;
& 118 ’ ’ 9.8 6,6 J
AR IE 8DS FEfi6. 4,
ENEHE: 1Hz; BEEHIE: 1Hz;
KHER REFILEIE: 50Hz; 18 HNBDS A S FFER J
KEFIAEHE: 100Hz
L1C: 10. 5cm
AEEMEFEE | <<30cm (RMS) L2C: 15.5¢cm J
L2P: 10. écm
HORMEMNER | _ L1G-L2C: 0. 41mm
B < 2mm (RMS) L1C-L2P: 0. 20mm !
SERfEMAEE | <10m (RMS) 7.28 m J
SERFIEFEE | <<0.1m/s (RMS) 0.08 m/s J
NENSEE
<20 2.24 J
(E4bIR) o o
RENEHE
<0. 2mm/ 18.73 um/ J
(E4b3R) s s
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> GNOS L1%#ls = 5iE) #2247 — /i B IFY-3D L A2 1Y
FEZEHMIE. oA EFER . FY-3D A0 E . T
CMEE . GNOSEN 2=,

> AT IFE RSB INAEAL. B E M AR .

> 144
FY3D_GNOSX_GBAL L1 YYYYMMDD_HHmm_PODXX_MS.SP3
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A HLIE

> I SP3A
> MHELTTE221T, SAE SRR S FUERE B e R
B skl SR RN DE S BlEnrE
FEFRE S E RS
%&%Eiﬂ%%%ﬁ?ﬁ*%ﬁ JCIRIRBATE M B EME (B2
TR DR e 55 BT Al

FY3C_GNOSX GBAL L1 20140415 0146 PODXX_ MS.SP3 x

i% L cc GPS cce ccec ccece ccee ccce ccecce CCCCC CCCCC CCCee
%Cc cc cc ccC CCC CCCC CCCC CCCC CCCC CCCCC CCCCC CCCCC CCCCe
%t 1.2500000 1.022000000 O0.00000000000 0.000000000000000
~%f 0.0000000 0.000000000 O0.00000000000 0.000000000000000

%i 0 0 0 0 0 0 0 0 0
%1 0 0 0 0 0 0 0 0 0
| /* Precise orbit for FY-3C using GNOS on 14105
I /* LINE 2

/% LINE 3
. /* LINE 4

ix 2014 4 15 1 46 21.99990000
PL31 864. 163331 683. 071684 -7129. 380889 999999. 999999
+VL31 45626. 482490 -59563. 741635  —179. 067743 999999. 999999
(2014 4 15 1 46 22.99990000
PL31 868. 725091 677.114618 -7129. 395020 999999. 999999
' VL31 45608.687515 —59577. 543095 —103. 553125 999999. 999999
r* 2014 4 15 1 46 23.99990000
I PL31 873. 285066 671.156179 -7129.401599 999999. 999999
VL31 45590. 842599 -59591. 279318 —28. 038456 999999. 999999
(2014 4 15 1 46 24.99990000

S
@ i PL31 877. 843257 665. 196360 -7129. 400627 999999. 999999
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> GNOS L1%ds CRAM AN AL 7 sk B FE K

ﬁﬁﬁimm‘i&%ﬂ)]%ﬁ)ﬁ P N R AR TR . 2 GNSS
TES. MAEGNSSH B AEE . FY-3D 27 B FIH .

Bl tl . FEEMHRS .

> AT FE RS A, TR, BE. WE. BEREZL.

> 44
F$3D_GNOSX_GBAL_L1_YYYYMMDD_HHmm_AE*##_MS.NC

FY3C_GNOSX_GBAL_L1_20131027_0626_AEG24 MS.NC

Excess Phase on L1 channel
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« FY-3D GNOS L1%#E (KSMMMBL) FERBiiEsst

> 1% NC ok
L3 CARD = 1 Er
L1 8 PAE (5 e L
L2381 CARD (= 1k Eb
L2iE 1E PR (S M Lk
FFA AR AL AR
FFARAL KA AR
FFI P AT A
T ARAL IR 2
B R A I [A]
ZLHEEBIEZGR
B AR AL
L1388 TE [ AR AL
L2380 T8 B 0 AH 7
L2 P & B AR AL
L2CIHTE B hn AR AL
C1C2H A Bt nARAL
C1P22H A& M nAH Az
GNSS XA 45

GNSS YAL bR
GNSS Z ¥R
GNSS X3 i
GNSS Y& i
GNSS Z3#i J&F
LEO X B ¥x5
LEO YA ¥R
LEO 2245
LEO X% J&F
LEO Y3 JiF

Chinese Meteorological Admin LEO Z#/Z

Je& 1 44 F
calL1Snr
pL1Snr
cal2Snr
pL2Snr
xmdl
xmdldd
Xrng
Dphs
time

exLC

exL1

exL2
exL2P
exL2C
exLC_C1C2
exLC_C1P2
xGnss
yGnss
zGnss

xdGnss
ydGnss

zdGnss

xLeo
yLeo
zLeo

xdLeo
ydLeo

zdLeo

A /it
float
float
float
float
double
double
double
double
float

double

double
double
double
double
double
double
double
double
double

double
double

double

double
double
double

double
double
double

AL
volts/volt
volts/volt
volts/volt
volts/volt

|

ARG

0, 65535
0, 65535

0, 65535
0, 65535

-2000000, 2000000

-5000, 5000
-5000, 5000
-5000, 5000
0, 240

-10000, 10000

-10000, 10000
-10000, 10000
-10000, 10000
-10000, 10000
-10000, 10000
-10000, 10000

-26564, 26564
-26564, 26564
-26564, 26564
-5,5

-5,5

-5,5

-7378, 7378
-7378, 7378
-7378, 7378
-8,8

-8, 8

-8,8

H7EH
-999
-999
-999
-999
-9999999
-9999
-9999
-9999
-999
-99999

-99999
-99999
-99999
-99999
-99999
-99999
-99999
-99999
-99999
-999

-999
-999

-9999
-9999
-9999
-999

-999
-999
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> GNOS L1%#E (A EMEnAEAL) F4E 1 Bk B 54 1)
i 28 E B AL BB . PE N B BRI A FEE
GNSSLE A5, TPEAMEMNEE. FY-3D AN & .
MLl . MERIRTT.

> AT A EBERERE T2 EEZ.

> i
FY3D_GNOSX_GBAL L1 YYYYMMDD HHmm_IE*## MS.NC

FY3C_GNOSX_GBAL_L1_20131027_0121_IEG13_MS.NC

Excess Phase on L1 channel
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«  FY-3D GNOS L1#iiE (FBEZEMIMHEAL) BER&kBIRLEH

filiid

L1388 CARS {5 gt LY,
L2381 PR {5 Mt LY,
L2318 18 CARS {5 gt LY,

S RAF I []

BERELERIYERDA
L2383 P AR AL

GNSS XA b
GNSS YA H
GNSS Z44 5
GNSS X3 J&
GNSS Yifi &
GNSS Z3# JiF
LEO X244 %5
LEO YAE 5
LEO ZAk 5
LEO X% /&

LEO Y3 /&
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JE 42

il
cal1Snr

pL2Snr
calL2Snr
time
exL1
exL2
xGnss
yGnss
zGnss
xdGnss
ydGnss
zdGnss
XLeo
yLeo
zleo
xdLeo
ydLeo

zdLeo

PE/IEN

pil
float
float
float
float
double
double
double
double
double
double
double
double
double
double
double
double
double
double

FAT

volts/volt
volts/volt
volts/volt
s

m

m

km
km
km
km/s
km/s
km/s
km
km
km
km/s
km/s
km/s

1 26
0, 65535
0, 65535
0, 65535
0, 1200
-5000, 5000
-5000, 5000
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-26564, 26564
-26564, 26564
-5,5
-5,5
-5,5
-7378, 7378
-7378, 7378
-7378, 7378
-8, 8
-8, 8

-8, 8

HEH

-999
-999
-999

-999
-9999

-9999
-99999
-99999
-99999
-999
-999
-999
-9999
-9999
-9999
-999
-999
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