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FengYun-3B Microwave Temperature
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Abstract—Following the successful launch of the first polar-
orbiting morning-configured satellite, FY-3A, on May 27, 2008,
in a new Fengyun three (FY-3) series, the second afternoon-
configured polar-orbiting satellite (FY-3B) was launched on
November 5, 2010. The four-channel Microwave Temperature
Sounder (MWTS) was onboard both FY-3A/B satellites, with
designed channel frequency similar to channels 3, 5, 7, and 9 of
the Advanced Microwave Sounding Unit-A (AMSU-A). This study
assesses the quality of the brightness temperature measurements
from FY-3B MWTS by comparing them with numerical weather
prediction (NWP) model simulations and NOAA-18 AMSU-A
measurements with the same frequencies. A strong latitudinal-
dependent bias is found for both MWTS channel 3 and AMSU-A
channel 7. At channel 4, the brightness temperatures are con-
taminated within a small latitudinal zone (∼30◦−40◦ N) of the
Northern Hemisphere. It is also found that the MWTS channel 4
bias is strongly asymmetric across the scan and the fourth field of
view (FOV4) of channel 4 is globally and systematically warmer
than its neighboring FOVs. These anomalous biases may arise
from sidelobe effect and interferences of the signal transmitted
from some unknown sources. A quality control algorithm is de-
veloped to remove the anomalous data at MWTS channel 4 for its
applications in NWP.

Index Terms—FengYun-3B (FY-3B), MicroWave remote sens-
ing, MicroWave Temperature sounder (MWTS).

I. INTRODUCTION

ON NOVEMBER 5, 2010, the second satellite in the
new Chinese afternoon-configured polar-orbiting satel-

lites Fengyun series, FY-3B, was successfully launched into
a circular, near-polar, and afternoon-configured (2 P.M.) orbit
with an altitude of 830 km above the Earth and an inclination
angle of 98.75◦ to the equator. Similar to the first satellite
in the same series, the morning-configured FY-3A, there are
11 instruments onboard FY-3B. The Microwave Temperature
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Sounder (MWTS) is one of the 11 instruments onboard FY-3B.
There are four channels with frequencies ranging from 50.3 to
57.29 GHz, which are located near the oxygen (O2) absorption
line. These four MWTS channels have the same designed
frequencies as the four channels on the Microwave Sounding
Unit (MSU) onboard early NOAA satellites (Tiros-N through
NOAA-14) from 1979 to 2007 and channels 3, 5, 7, and
9 of the Advanced Microwave Sounding Unit-A (AMSU-A)
onboard NOAA-15, 16, 17, 18, and 19 and MetOp-A since
1998.

MWTS onboard FY-3 satellites, AMSU-A on MetOp
and NOAA satellites, and Advanced Technology Microwave
Sounding (ATMS) on the Suomi National Polar-orbiting Oper-
ational Environmental Satellite System (NPOESS) Preparatory
Project (NPP) satellite are complementary and can provide a
robust backup for operational applications. A delayed acquisi-
tion in the U.S. Joint Polar Satellite System (JPSS) satellites
could cause a mission gap between NPP and JPSS-1 as long as
21 months.1 It is important to understand the relative perfor-
mance of these microwave sounding instruments in terms of
their biases to the numerical weather prediction models and to
cross-calibrate the instrument data to the same reference such as
AMSU-A or ATMS for both weather and climate applications.

A comparison of data from a new instrument, FY-3A MWTS
data, with NWP simulations showed a temperature-dependent
MWTS bias [1], which revealed a frequency shift of FY-3A
MWTS channels [2], [3]. In this paper, we examine the data
quality from FY-3B MWTS by comparing them with NWP sim-
ulations. These comparisons allow for detecting the instrument
anomalies and the flaws in the calibration process. This is an
important step toward applications of FY-3B MWTS data in
NWP and climate studies.

This paper is organized as follows. Section II will briefly
describe FY-3B MWTS observations and model simulations.
Numerical results on the evaluation of FY-3B MWTS ob-
servations are presented in Section III, which consists of
three sections on global biases, standard deviations, and scan-
angle dependence of biases (Section III-A), anomalies at
MWTS channel 4 data related to space-view cold count
jump (Section III-B), and latitudinal dependence of MWTS
channel 3 biases (Section III-C). A quality control (QC) method
is tested for removing contaminated data in Section IV. This
paper concludes in Section V.

1http://www.fiercegovernmentit.com/story/noaa_looks_internationally_
preparation-weather-satellite-ga
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TABLE I
FY-3B MWTS INSTRUMENT CHARACTERISTICS

II. MWTS MEASUREMENTS AND MODEL SIMULATIONS

A. MWTS and AMSU-A Data

Radiance data in Level-1B format from both FY-3B MWTS
and NOAA-18 AMSU-A during April, June, and July 2011
are employed for this study. Both FY-3A and NOAA-18 have
afternoon-configured (2 P.M.) orbits. Major sensor character-
istics are summarized in Table I. The center frequencies of
MWTS channels 1–4 are 50.30, 53.596 ± 0.115, 54.94, and
57.29 GHz. The MWTS channel 1 is a window channel, and
MWTS channels 2–4 have weighting function peaks located
near 700, 300, and 70 hPa, respectively. MWTS provides a
total of 15 field of views (FOVs) along each scan line (16 s),
which is only half of those of AMSU-A (30 FOVs). The
observation resolution at nadir for MWTS is 62 km, which
is coarser than 48 km of AMSU-A’s nadir resolution. The
swath width is 2250 and 2300 km for MWTS and AMSU-A,
respectively. The measurement precision—noise-equivalent
delta temperature (NEDT)—is 0.5 K for MWTS channel 1 and
0.4 K for MWTS channels 2–4. These NEDT values are slightly
larger than those of AMSU-A, which are 0.4 K for AMSU-A
channel 3 and 0.25 K for AMSU-A channels 5, 7, and 9.

B. Model Simulation

The Community Radiative Transfer Model (CRTM) devel-
oped by the U.S. Joint Center for Satellite Data Assimilation
for rapid calculations of satellite radiances and their derivatives
under various atmospheric and surface conditions [4], [5] is
used for producing global simulations of brightness tempera-
tures that are measured by either MWTS or AMSU-A. The
vertical profiles of temperature, specific humidity, and pressure,
the surface parameters of surface skin temperature, 2-m wind
speed, and wind direction from the National Center for Envi-
ronmental Prediction (NCEP) Global Forecast System (GFS)
6-h forecasts are used as input to CRTM, along with sensor’s
(MWTS or AMSU-A) zenith angle and scan angle serving as
additional input to CRTM. The NCEP GFS 6-h forecast fields
have a horizontal resolution 1◦ × 1◦ and 26 vertical levels, with
the highest vertical level located near 10 hPa.

III. NUMERICAL RESULTS

A. Biases and Standard Deviations

Observations that are affected by clouds and precipitation
cannot be accurately simulated by radiative transfer model
since large uncertainties exist in the input hydrometeor profiles
from NWP models. A simple QC is applied to minimize the

Fig. 1. (a) Monthly mean global bias and (b) standard deviation of brightness
temperature differences between observations and model simulations for FY-
3B MWTS channels 3 and 4 and NOAA-18 AMSU-A channels 7 and 9 (solid
bars) before and (dashed bars) after QC during April, June, and July 2011.
(Z-score is 2 for channels 4 and 9 and 1.5 for channels 3 and 7. Outlier of
channel 4 is 15.7%, channel 3 is 10.6%, channel 9 is 10.2%, and channel 7 is
8.6%.)

Fig. 2. (Left panels) Latitudinal dependence of global biases and (right
panels) standard deviations calculated within 5-◦ latitudinal bands for all the
data during April 2011 for [(a) and (b)] MWTS channels 2–4 ascending node,
[(c) and (d)] MWTS channels 2–4 descending node, and [(e) and (f)] AMSU-A
channels 5, 7, and 9 (both ascending and descending nodes).

impact of outliers on the calculation of global biases and
standard deviations.

The QC is carried out by identifying outliers as those ob-
servations whose T obs

b values deviate from the correspond-
ing background Tmodel

b values by more than “Z” times the
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Fig. 3. Scan-angle dependences of global observations (solid), model simulations (dashed), and O-B biases (dash-dotted, right y-axis) from (left panels) FY-3B
MWTS channels 3 and 4 and (right panels) NOAA-18 AMSU-A channels 7 and 9 within 30◦ S and 30◦ N for all the data during April 2–8, 2011.

biweighted standard deviation (STDbw) from the biweighted

mean difference μbw = T obs
b − Tmodel

b

bw
[6], i.e.,

T obs
b − Tmodel

b − μbw

STDbw
≥ Z (1)

where “Z” is called the Z-score.
Fig. 1 shows the monthly mean global biases and standard

deviations of brightness temperature differences between ob-
servations and model simulations for FY-3B MWTS channels 3
and 4 and NOAA-18 AMSU-A channels 7 and 9 with and
without QC during April, June, and July 2011. The Z-score
is 2 for MWTS channel 4 and AMSU-A channel 9 and 1.5 for
MWTS channel 3 and AMSU-A 7. The percentage of outliers
for MWTS channels 3 and 4 is 10.6% and 15.7%, respectively;
that for AMSU-A channels 7 and 9 is 8.6% and 10.2%. It is
seen that the negative global biases of MWTS channel 3 are
twice as large as AMSU-A channel 7 in magnitude. The global
biases of MWTS channel 4 are slightly positive. The AMSU-A
channel 9 is negatively biased. The standard deviations of
MWTS channels 3–4 are larger than those of AMSU-A before
QC, but comparable in magnitude after QC.

An examination of the latitudinal dependence of global bi-
ases and standard deviations (Fig. 2) reveals a strong positive
bias near 40◦ N for the descending node, as well as large stan-
dard deviations at all latitudes for MWTS channel 4. A detailed
analysis is thus carried out in the following section to under-
stand the biases and standard deviations for MWTS channel 4.

Scan-angle dependences of globally averaged observations
for both MWTS and AMSU-A and their model simulations, as
well as O-B biases for all the data within 30◦ S and 30◦ N during
a one-week period from April 2 to April 8, 2011, are shown in
Fig. 3. A feature of a cross-track sounder is that the measure-
ments vary with scan angle because of the increase of the op-
tical path length and, thus, the peak weighting function height
with scan angle. The peak of channel 3 weighting function is
located at about 300 hPa where the atmospheric temperature

Fig. 4. Global distributions of O-B differences of brightness temperatures on
(a) April 30, (b) June 30, and (c) July 30, 2011 for FY-3B MWTS channel 4.
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Fig. 5. Daily variation of O-B brightness temperature biases within 2◦ latitudinal bands for the (left panels) ascending node and (right panels) descending node
FY-3B MWTS channel 4 during [(a) and (b)] April, [(c) and (d)] June, and [(e) and (f)] July 2011.

decreases with height, resulting in a general decrease of bright-
ness temperature of MWTS channel 3 and AMSU-A channel 7
with scan angle. With weighting function located at about
90 hPa where the atmospheric temperature increases with al-
titude, the brightness temperatures of MWTS channel 4 and
AMSU-A channel 9 increase with scan angle. The following
two features are also noticed: 1) the abnormality of the fourth
FOV (FOV4) and 2) the asymmetry of the observed brightness
temperatures near the end of the scan line of MWTS channel 4.
The biases are scan dependent for all channels.

B. Abnormal Data of MWTS Channel 4

Fig. 4 shows the global distributions of O-B differences of
brightness temperatures on three arbitrarily chosen days for
FY-3B MWTS channel 4. A latitudinally fixed positive O-B
(greater than 2–3 K) is observed in all three months and on
all descending orbits. The abnormally positive O-B differences
occurred at higher latitudes in April than in June and July. Such
a phenomenon is found in every orbital data. To confirm this,
the daily variation of O-B brightness temperature biases for
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Fig. 6. [(a) and (b)] Observations, [(c) and (d)] model simulations, and [(e) and (f)] O-B differences on three (left panels) ascending and (right panels) descending
orbits on April 2, 2011 for FY-3B MWTS channel 4.

FY-3B MWTS channel 4 calculated within 2◦ latitudinal bands
for the ascending node (left panels) and descending node (right
panels) during April, June, and July 2011 (Fig. 5) confirms that
abnormally positive O-B differences occurred everyday.

Another feature to be noticed in Fig. 3 is that the O-B
values at the FOV4 are globally and systematically larger
than its neighboring FOVs, which is also reflected in the
scan-dependent bias distribution (see Fig. 3, Ch4). In or-
der to demonstrate more clearly if such an O-B anomaly
arises from observations, we show in Fig. 6 the observed and
model-simulated brightness temperatures as well as their dif-
ferences from 25◦ S to 25◦ N on three ascending (left panels)
and descending (right panels) orbits on April 2, 2011 for
FY-3B MWTS channel 4. It is seen that the observed brightness
temperatures at the FOV4 are abnormally warmer than that at
NWP CRTM simulations on both ascending and descending
nodes. It is also noticed that the model-simulated brightness

temperatures are rather symmetric with respect to scan angle,
while the MWTS-observed brightness temperatures are asym-
metric, with the brightness temperatures at the beginning of the
scan line (i.e., the first and second FOVs) being a few degrees
(∼1–2 K) warmer than that at the end of the scan line (i.e.,
the 14th and 15th FOVs). Daily variations of global brightness
temperature biases at each FOV during the three studying
months are shown in Fig. 7 and confirm the persistency of the
warm O-B bias anomaly at the FOV4 and the cold O-B bias
anomaly at the 14th and 15th FOVs throughout April, June,
and July 2011. The warm O-B bias anomaly at the FOV4 is
strongest in July 2011.

An asymmetric scan bias for MWTS channel 4 could be
due to the antenna sidelobe effect that is very sensitive to the
differential brightness temperature between the Earth scene and
the emission sources (e.g., spacecraft platform temperature).
If the emission source had a temperature colder than that of
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Fig. 7. Daily variations of global brightness temperature biases at each FOV
during (top panel) April, (middle panel) June, and (bottom panel) July 2011.

the Earth scene, the observations near the end of the scan line
would be colder. For the abnormal FOV4 data, it is possible
that the interference from other instruments results in the energy
spike at FOV4 at MWTS channel 4. The exact causes for this
interference and sidelobe effect are still under investigation.

C. Latitudinal-Dependent Biases of MWTS Channel 3 or
AMSU-A Channel 7

Fig. 8 shows a global distribution of O-B brightness temper-
ature differences for MWTS channel 3 and AMSU-A channel 7
on April 2, 2011. The MWTS channel 3 shows a stronger
asymmetry than AMSU-A channel 7. Both MWTS channel 3
and AMSU-A channel 7 show a global negative bias in low
and middle latitudes and some positive biases in high lati-
tudes. A strong latitudinal dependence of O-B biases is further
confirmed in the scatter plot of O-B with respect to latitudes
(Fig. 9). The biases near the equator are about 1◦ lower than
those near the polar regions.

Fig. 10 shows the tropopause pressure and the pressure
differences between the tropopause and the peak weighting
function of MWTS channel 3 at 0600 UTC April 2, 2011.
The pressure differences between the tropopause and the peak

Fig. 8. Global distribution of O-B brightness temperature differences for
(left) MWTS channel 3 and (right) AMSU-A channel 7 on April 2, 2011.

weighting function of MWTS channel 3 are negative in low
and middle latitudes and positive in high latitudes. The O-B
differences (Fig. 8) and the pressure differences between the
tropopause and the peak weighting function [Fig. 10(b)] for
MWTS channel 3 seem highly correlated. In order to pro-
vide a clear explanation of such a strong latitudinal-dependent
bias distribution of MWTS channel 3, we show in Fig. 11
the latitudinal dependence of the altitude of peak weighting
function of MWTS channel 3 at FOVs 1–8 as well as the
tropopause height. It is seen that the peak weighting function
is below and the tropopause from the equator to about 40◦–55◦

latitudes depending on FOVs. The nadir and near nadir FOVs
measure more troposphere than FOVs at large scan angles. The
peak weighting function is above the tropopause poleward of
40◦–55◦, implying that MWTS channel 3 measures more of
the stratospheric atmosphere state than the troposphere. Such
a bias in MWTS channel 3 and AMSU-A channel 7 probably
indicates an opposite sign of O-B biases of the NCEP GFS
6-h forecast profiles in the upper troposphere and lower strato-
sphere. A not-well-resolved tropopause in NCEP GFS would
have resulted such a cold bias below the tropopause.

IV. QC ALGORITHM

A. Cold Count Contamination

Further analysis of the large O-B warm biases in middle
latitudes is carried out. In order to present the results more
clearly, we take five orbits as an example. Fig. 12 compares
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Fig. 9. Temperature dependence of O-B biases for (left) MWTS channel 3 and (right) AMSU-A channel 7 against the latitude at nadir during April 2–5, 2011.

Fig. 10. (a) Tropopause pressure and (b) the pressure differences between the
tropopause and the peak weighting function of MWTS channel 3 at 0600 UTC
April 2, 2011.

the brightness temperature observations, model simulations,
and O-B differences for the five orbits observed on April 2,
2011 for FY-3B MWTS channel 4 and NOAA-18 AMSU-A
channel 9. The large-scale features compare favorably between
MWTS and AMSU-A and between observations and model
simulations. Major differences are seen in MWTS brightness
temperature observations, which are higher than both AMSU-A
observations and model simulations in Northern Hemisphere
middle latitudes (around 40◦ N) and lower than both AMSU-A
observations and model simulations in Southern Hemisphere
high latitudes (70◦ S−80◦ S).

MWTS is a self-calibrating total power radiometer. The
onboard calibration is achieved by a two-point calibration equa-
tion with reference views from the cold space and an internal
blackbody target. In searching for reasons of the excessive
warm biases in middle latitudes in Northern Hemisphere, it is
found that the cold space counts on those scan lines around

Fig. 11. Latitudinal dependence of the mean altitude (solid) and standard
deviation (vertical lines indicate the one standard deviation) of peak weighting
function of MWTS channel 3 at FOVs 1–8 as well as the tropopause height
(dotted) for all the data at 0600 UTC, April 2, 2011.

45◦ N for channel 4 are systematically larger than normal
situations (Fig. 13). The root causes for anomalous data in
FY-3B MWTS channel 4 are being investigated by the in-
strument vendor and FY-3B MWTS calibration team at the
Chinese National Satellite Meteorology Center at the Chinese
Meteorological Administration (CMA). Ultimately, it is hoped
that a correction model can be developed and applied to the
FY-3B MWTS data. However, as an intermediate step, we
demonstrate in the following section a QC procedure to flag
and remove contaminated data.

B. QC

The scene radiance Rs is obtained by the following two-point
calibration equation [7]:

Rs = Rw +
Cs − Cw

G
+ μ

(Cs − Cw)(Cs − Cc)

G2
(2)

where Rw is the radiance of the blackbody target, Rc is the
radiance of the cold space target corresponding to a cold space
temperature of 2.73 K, Cs is the radiometric count from the
scene (Earth and/or atmosphere) target, Cc and Cw are the
space radiometric counts convolved over several neighboring
scan lines, G is the gain defined as

G =
Cw − Cc

Rw −Rc
(3)
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Fig. 12. (a), (b) Observations, (c), (d) model simulations, and (e), (f) O-B differences of brightness temperature from the five orbits observed on April 2, 2011
for (left panels) FY-3B MWTS channel 4 and (right panels) NOAA-18 AMSU-A channel 9.

Fig. 13. Scatter plot of warm count versus cold count for the five (a) ascending
and (b) descending orbits on April 2, 2011.

and μ is a free parameter whose values at three instrument
temperatures are obtained for each channel using a least square

Fig. 14. Variations of the gain on the five orbits of FY-3B MWTS channel 4
observed on April 2, 2011 (shown in Fig. 12) on (blue) ascending node and (red)
descending node. The gain reconstructed by using the first three wave compo-
nents is shown as the black curve. The reconstructed gain plus 0.8 counts/K
and minus −0.5 counts/K is shown in purple dashed line and green dashed line,
respectively.

fit method. The μ values at other instrument temperatures are
interpolated from these three values.

From (2) and (3), it is seen that the cold space count appears
in the gain function. If anomalously high cold space radiometric
counts are measured (e.g., due to contamination by radiation
from an external source such as the monn), then the gain will
decrease. An empirical QC procedure is thus developed to
remove excessively smaller gains. Fig. 14 shows variations of
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Fig. 15. (a) Scatter plot of brightness temperatures of MWTS channel 4 for the five descending orbits observed on April 2, 2011 (shown in Fig. 12) with relatively
smaller gains (i.e., below the green dashed curve in Fig. 14), relatively larger gains (i.e., above the dashed purple line in Fig. 14), the large scan angles (i.e., the
14th and 15th FOVs), and the remaining O-B outliers which are shown in green, purple, red, and blue. (b) Spatial distribution of all the data points in (a). (c) O-B
differences for all the data points in black in (a)–(b).

Fig. 16. (a) Spatial distribution of brightness temperatures of all the MWTS channel 4 data points with O-B Z-score less than 2 and greater than −2.
(b) Brightness temperatures at those points in (a) that are removed in Fig. 14(c).

the gain on the five orbits of FY-3B MWTS channel 4 observed
on April 2, 2011 (shown in Fig. 12) on ascending node (blue)
and descending node (red). The gain reconstructed by using
the first three wave components is shown as the black curve.
Data points with gain smaller than the reconstructed gain minus
−0.5 counts/K (green curve) or greater than the reconstructed
gain plus 0.8 counts/K (purple curve) are removed. It is seen
that the criterion that the gain must be greater than the recon-
structed gain minus −0.5 counts/K removes most of the scan
lines with cold count jump [green scan lines in Fig. 15(b)]. The
criterion that the gain must be smaller than the reconstructed
gain minus +0.8 counts/K removes most of the scan lines in
high latitudes in the Southern Hemisphere where O-B is neg-
ative and large in magnitude [purple scan lines in Fig. 15(b)].
Based on the scatter plot of brightness temperatures of MWTS
channel 4 [Fig. 15(a)], data from FOVs 14 and 15 are also
removed. Additional points removed are indicated by blue for
which the Z-score for the O-B differences is greater than 2.
The resulting good-quality brightness temperatures after QC
are shown in Fig. 15(c). Observations that pass the QC compare
favorably with model simulations.

In order to show that if it is advantageous to use the gain
for QC, we plot in Fig. 16 the spatial distribution of brightness

temperatures of all the MWTS channel 4 data points with O-B
Z-score less than 2 and greater than −2 [Fig. 16(a)], as well
as brightness temperatures at those points that are removed by
the QC based on the gain [Fig. 15(c)] but not in Fig. 16(a). It is
concluded that the QC using the gain is effective in removing
outlier for FY-3B MWTS channel 4.

V. SUMMARY AND CONCLUSION

FY-3 (Feng Yun 3) is the second generation of the Chinese
polar-orbiting meteorological satellites, which are the follow-
on to the FY-1 series. FY-3B is the second research and ex-
periment polar-orbiting Chinese meteorological satellite prior
to the launches of the remaining five operational polar-orbiting
Chinese meteorological satellites at two-year intervals. It aims
at providing meteorological and environmental monitoring
data. The MWTS is a key sounding sensor onboard both
FY-3A and FY-3B satellites. Both NOAA-18 and FY-3B have
afternoon-configured orbits with the same equator crossing
time; it would be ideal to examine FY-3A MWTS instrument
performance using NOAA-18 AMSU-A data. In this paper,
measurements from MWTS during three months (April, June,
and July) are analyzed by comparing with NWP simulations
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and NOAA-18 AMSU-A measurements. The following are
the major findings: 1) The four-channel FY-3B MWTS data
compared favorably with the four of NOAA-18 AMSU-A 15
channel data of the same frequencies; 2) a warm bias arising
from cold count jump in the FY-3B MWTS channel 4 data in
middle latitudes of Northern Hemisphere; 3) a systematic warm
anomaly in the FOV4 of channel 4 globally; 4) an excessively
cold bias in the 14th and 15th FOVs of MWTS channel 4;
and 5) a strong latitudinal dependence of biases of model
simulations for both MWTS channel 3 and AMSU-A channel 7.
Aiming at an effective application of satellite data to NWP and
climate studies, a QC algorithm is developed to remove the
aforementioned problematic data from FY-3B MWTS.

NOAA-18 and MetOp-A were launched on May 20, 2005
and October 19, 2006, respectively. Together, they provide
four times daily global coverage of the vertical profiles of
atmospheric temperature and surface parameters from the sim-
ilar AMSU-A instruments. Similarly, FY-3A and FY-3B also
provide four times daily global coverage of only four channels,
which are a subset of 15 AMSU-A channels. Observations from
NOAA-18 and 19 and MetOp-A polar-orbiting satellites had
played and continue to play a crucial role for NWP and climate
studies. Since MetOp-A AMSU-A1 channel 7 has become
no longer sensitive to the incoming radiance since August
2010, the FY-3A MWTS channel 3 could be used to replace
MetOp-A channel 7 in NWP. Similarly, FY-3B MWTS could
serve as backup channels for NOAA-18 AMSU-A.

Satellites have limited life span. Observations from FY-3A
and FY-3B, if cross-calibrated, could be linked to the longest
satellite climate data record (CDR), the 34-year-old MSU CDR
[8], [9], to extend this MSU CDR to a much longer period with
more abundant data. More analyses and assessments are needed
to achieve the maximum benefits of FY-3B MWTS data for
monitoring and predicting weather and climate.
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