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JA Introduction of FY-3D/MWRI

Frequency(GHz) 10.65 18.7 23.8 36.5 89
Polarization V.H V.H V.H V.H V.H
Band Width(MHz) 180 200 400 900 2x2300
NeDT(k) 0.5 0.5 0.5 0.5 0.8
Accurancy(k) 2.0 2.0 2.0 2.0 2.0
BT Range(k) 3~340
Scan Points 266(1.8s)
Black i]?i‘t’ydy 0.3K
Nonlinear <1K
Main Beam >90%
Resolution
51x85 30x50 [ 27x45 18%30 9%15
<(kmxkm)
Bean(lj ﬁg rcllrllgtierent <0.07°
Scan Conic
Orbit Width(Km) >1400
Antenna angle(®) 45
Scan Period(s) 1.8£0.1

Scan Period
Stability(ms)

<0.36ms* (2 Scan lines)

<Ims(30 minutes)




FY-3/MWRI launch schedule

e Shut down:
e 2008:FY-3A(10-89GHz, Dul-p, Morning Orbit);

* Operational:
e 2010:FY-3B(10-89GHz, Dul-p, Afternoon Orbit);
e 2013:FY-3C(10-89GHz, Dul-p, Morning Orbit);
e 2017:FY-3D(10-89GHz, Dul-p, Afternoon Orbit);

e Schedule (10-89, 50, 118, 183GHz):
e 2020:FY-3F(Morning Orbit, Reflector increased to 1.8m);

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

e 2022:FY-3G(Afternoon Orbit, Reflector increased to 1.8m);
* The emissivity of reflector will be much improved for these 3
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e Series Data Record

FY3B Northern Sea Ice 20181123

* FY-3B:
* 2010-2019

FY3R Southern Sea lce 20181123
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MWRI_FY3C 23.8 GHz V

10

MWRI 23 GHz V-pol O-B
from the Met Office over
clear sky ocean w.r.t the

MWRI ( FY-3 C) orbital angle, May 2017.

Fourier series fit (white).
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A bias correction scheme similar to that of SSMIS
was developed for MWRI FY-3C:
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* A Fourier series with N=1 component (2
predictors + 1 constant) is used to fit MWRI
bias.
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* After correction O-B differences against the

NWP model are similar to those found with

20 Mean Observation-NWP model background
existing microwave imagers, such as GMI. ‘ ‘

Mean residual bias
+*s SSMIS 19.35 GHz v after correction in a
15 +*s MWRI18.7 GHz v Met Office

MWRI FY-3C radiances from 18-37 GHz channels assimilation trial for

: o MWRI 18.7 and SSMIS
will be assimilating from May 2019, S 19.35 GHz V-pol

. channels.

Difference [K]

FROM Met Office
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Carminati et al., 2018 https:



https://link.springer.com/article/10.1007/s00376-018-7266-8

Microwave Imagers
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FY-3D MWRI (left) and FY-3C MWRI (right) O-B from the ascending
nodes (blue), descending nodes (green), and their difference
(red), June 09, 2018, over clear sky ocean.
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Xie et al., 2018 https:/Fl ox
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https://ieeexplore.ieee.org/abstract/document/8566165
https://www.metoffice.gov.uk/binaries/content/assets/mohippo/pdf/library/weather-science-technical-reports/frtr_634_2019p.pdf

Motivation

Cold Count (Volt)
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For 10GHz always in EU area

Strength decreasing in 3 orbits

Coid
o DR——— == DR —
5 - — e e i,
o L T I ————— e 10,
& e —— 18v
o i 18H o
o ” sz 2v
EV 23H
3H| s == - |
6H
83V
89V
85H — = =k
S————— =
o TR L K — el
= i s e ST 1
500 000 1200 600 Zosn s - TR i
> 200 800 000
G Sean

A NSMC

NSMC



Mon=Linear

THL

Linear

@ CMA

A NSMC

NSMC



5 10 15 20 25
10V channel Cold Reflector Count (V)
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10H channel Cold Reflector Count (V)
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18V channel Cold Reflector Count (V)
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18H channel Cold Reflector Count (V)
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JA All of the Polluted Area near N 45
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ostationary v 8

satellite | Location

Telstar 12 15.0 W
Hotbird 13.0E
AnikF1R 107.3 W

DirectTV10 103.0 W
DirectTV11 99.0 W
SpacewayF1 102.8 W

18H channel Cold Reflector Count (V)
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Conclusion

£

* RFI was found for 10Ghz and 18GHz of MWRI and
very stable for both location and direction;

* Analysis of MWRI structure shows that the source
of 10/18GHz RFI comes from higher orbit, location
and direction shows and EU and US Geostationary
TV Satellites are “Suspects”;

 After the Cold Target correction, stability of
MWRI’s 4 channels are significant improved.
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Thank You
for your attention!
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