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Environmental Data Records From FengYun-3B
Microwave Radiation Imager

Hu Yang, Member, IEEE, Xiaolei Zou, Xiaoqing Li, and Ran You

Abstract—Microwave Radiation Imagers (MWRIs) onboard the
FengYun (FY)-3A/B satellites of China Meteorological Adminis-
tration were launched on May 28, 2008, and November 5, 2010,
respectively. They both observe the Earth atmosphere and land sur-
face at 10.65, 18.7, 23.8, 36.5, and 89.0 GHz with dual polarization.
After extensive on-orbit calibrations, the MWRI Level-1 data
were collocated in space and time with the data from Aqua Ad-
vanced Microwave Scanning Radiometer for the Earth Observing
System (AMSR-E), F18 Special Sensor Microwave Imager
Sounder (SSMIS), and Tropical Rainfall Measuring Mission
Microwave Imager for cross-calibration. A forward radiative
transfer model was used to simulate the clear sky brightness tem-
peratures at the MWRI frequencies over ocean. The differences
between MWRI observations and model simulations, referred to
as “O-A,” and the double difference results from pairs of MWRI
and AMSR-E were examined. Comparing to the biases between
AMSR-E/SSMIS measurements and model simulations, the bi-
ases for MWRI are small and stable. Atmospheric and surface
geophysical parameters are retrieved from MWRI observations
using the heritage algorithms. It is shown that these environmental
data records from MWRI are comparable with those similar data
products from AMSR-E and SSMIS. Their biases from each other
seemed to be minimal.

Index Terms—Calibration, environmental data record (EDR),
FengYun (FY)-3, Microwave Radiation Imager (MWRI) retrieval.

I. INTRODUCTION

THE Chinese FengYun (FY) series of satellites was in-
tended for broad meteorological and environmental ap-

plications. Since the successful launch of the first satellite in
the FY series, FY-3A satellite, on May 28, 2008, the data have
been provided for improving numerical weather predictions
and monitoring the Earth’s environments and severe weather
events. The second satellite in FY-3 series, FY-3B satellite, was
successfully launched on November 5, 2010. Both FY-3A/B
satellites are now observing Earth’s atmospheres nearly four
times a day from midmorning and afternoon orbits, making
China as the single nation operating and maintaining its two-
orbit constellation of satellite systems. FY-3A/B satellites are
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flown in a circular sun-synchronous near-polar orbit at an
altitude of approximately 836 km with an inclination of 98.75◦

and an orbit period of 101.6 min. The satellites are traveling
14.17 orbits during 24 h and cross through equator in the
descending modes at 10:20 A.M. local time for FY-3A and in
the ascending modes at 1:40 P.M. local time for FY-3B. Due to
their orbit precession, the FY-3A/B revisit the same local area
over the globe in about 6 days.

Microwave Radiation Imagers (MWRIs) onboard the
FY-3A/B satellites scan the Earth conically with a viewing
angle of 45◦ and a swath width of 1400 km. It is a total power
passive radiometer and measures the radiation at the follow-
ing five frequencies: 10.65, 18.7, 23.8, 36.5, and 89.0 GHz,
with each frequency having dual polarization. The MWRI
radiometer weighs 175 kg and consumes 125 W of power. The
MWRI consists of an offset parabolic main reflector with two
dimensions of 977.4 mm × 897.0 mm. The MWRI reflector is
illuminated by four separate feed horns, with the receivers at
18.7 and 23.8 GHz sharing one feed horn. The reflector and
feed horns are mounted on a drum that contains the radiometer,
digital data subsystem, mechanical scanning subsystem, and
power subsystem. The unique design of MWRI calibration
system is, to realize an end-to-end calibration, two quasi-optical
reflectors with diameters of 860 and 1300 mm that are mounted
on the opposite direction of warm load and the top of satellite
platform, respectively. These two quasi-optical reflectors can
reflect the radiation from hot load and cold space to the main
reflector. The main reflector has a spinning rate of 35.3 r/min
and completes a scan within a period of 1.7 s for FY-3A and
1.8 s for FY-3B. Since the spacecraft travels at 7 km/s, it
travels about 12 km in its subsatellite point that is equal to
the resolution of 89-GHz antenna beam size projected on the
Earth’s surface. The sampling interval for the Earth view, hot,
and cold reflector views is 2.08, 11, and 5 ms, respectively.
In each scanning cycle, a total of six samples from the hot
and cold reflectors and 254 samples from the Earth scenes
are collected, with integration times of 15, 10.0, 7.5, 5.0, and
2.5 ms for the field of view (FOV) from 10 to 89 GHz, respec-
tively. Since the integration time is longer than the sampling
time, there are some overlaps between the antenna FOVs for
all the channels except for 89 GHz where both times are nearly
equal. Due to the separate feed horns, the centrals of FOVs for
each frequency are not the same. By applying a scanning time
control technique, the observation center for all other frequen-
cies are adjusted to the center of FOVs in 89 GHz. More details
about the instrument can be found in the study of Yang et al. [1].

Except for the calibration system, the channel setting and
view geometry of MWRI are very similar with those of existing
microwave imagers, such as Advanced Microwave Scanning
Radiometer for the Earth Observing System (AMSR-E),
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TABLE I
PERFORMANCE REQUIREMENTS FOR MWRI

TABLE II
FY-3A/B MWRI RECEIVER SENSITIVITY AND NONLINEARITY

Special Sensor Microwave Imager (SSM/I) Sounder (SSMIS),
Tropical Rainfall Measuring Mission Microwave Imager
(TMI), etc., which make the measurements and products
from these sensors comparable. A summary of the instrument
performance requirements for FY-3A/B MWRIs is provided
in Table I.

On the FY-3A platform, the stability of satellite attitude was
found to be affected by MWRI antenna scanning. Thus, the
FY-3A MWRI was set to a safety operation mode and only
occasionally performs a normal observation if some special
requirements arise. The FY-3B MWRI has been functioning
well since its launch and has provided continuous observations
throughout the time. Compared with the MWRI onboard the
FY-3A, FY-3B MWRI is operating at a higher stability and with
lower nonlinearity. Values of the noise equivalent temperature
and the nonlinearity of FY-3A/B MWRIs are provided in Table II.

II. EVALUATION OF FY-3B MWRI
CALIBRATION ACCURACY

Different methods were used to evaluate the MWRI mea-
surement accuracy. First, the FY-3B MWRI observations are
compared with forward model simulations. Here, a community
radiation transfer model (CRTM) developed at the U.S. Joint
Center for Satellite Data Assimilation is used to simulate the
brightness temperatures at MWRI frequencies. The input data
to CRTM come from the National Center for Environmental
Prediction (NCEP) Global Data Assimilation System (GDAS)
analyses. Clear sky simulations are only made over oceans
between 45◦ N and 45◦ S. The difference between observations

TABLE III
MEAN AND STANDARD DEVIATION OF “O-A” DIFFERENCE

FOR MWRI, AMSR-E, AND SSMIS

and simulations, to be referred as O-A, is derived. The O-A
differences and standard deviation for FY-3B MWRI are pre-
sented in Table III. The O-A results for AMSR-E and F18
SSMIS are also provided in Table III for comparison purposes.

It is seen that the “O-A” differences are smaller than those
from SSMIS and AMSR-E at MWRI frequencies less than
37 GHz, while the differences at 37 and 89 GHz are relatively
higher than lower frequency channels for all the instruments.
The possible reason is that measurements at higher frequencies
are more affected by clouds and rain but the model simulations
cannot accurately account for cloud and rain effects due to the
lack of cloud hydrometeor variables in NCEP GDAS data.

In order to avoid the aforementioned impacts of the errors
in model simulations on the evaluation of the MWRI mea-
surement accuracy, a double difference technique was used to
compute the biases between MWRI and other instruments. As
discussed in many independent studies, the double difference
method makes the observations from two different satellites
directly comparable at both regional and global scales, with the
advantages of the model error being canceled and the effects
of incident angle difference being eliminated [20]. The double
difference method is applied to Aqua AMSR-E and FY-3B
MWRI data from December 1 to 5, 2010. As shown in Fig. 1,
the differences between (O −A)AMSR−E and (O −A)MWRI

follow a Gaussian distribution, with the mean bias between
this two sensors varying from 0.45 to −2.19 K depending
on channel frequencies and polarizations (see Table IV). It is
needed to be noted that the mean bias over land is near zero
and, over ocean, brightness temperature (TB) measurements
from MWRI vertical (V) polarization channels are systemically
lower than those from AMSR-E. This can be explained by
ocean surface emissivity radiative transfer model: Over ocean,
the 2◦ incident angle difference between MWRI and AMSR-E
can arise as large as 6-K TB measurement difference at lower
frequency such as 10.65-GHz V channel, but the angle effects
to TB are small and negligible at higher frequency and over
land. The angle effects need to be taken considered in the
development of geophysical parameter retrieval algorithm for
MWRI environmental data record (EDR) products.

Results from the comparison between observations and
model simulation and that between Aqua AMSR-E and
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Fig. 1. TB difference between MWRI and AMSR-E over ocean and land at
(a) 10.65-GHz V channel and (b) 89-GHz H channel.

TABLE IV
DOUBLE DIFFERENCE OF AMSR-E AND MWRI

FY-3B MWRI suggest that the calibration accuracy of FY-3B
MWRI meets the design requirement and MWRI observations
are accurate enough for geophysical parameter retrievals.

III. SDR QUALITY CONTROL

Before EDR product retrieval, specific quality control steps
for sensor data record (SDR) data sets are needed, which
include channel resolution enhancement and matchup, radio
frequency interference (RFI) identification, and channel selec-
tion. The quality control methods are discussed as follows.

A. Channel Resolution Enhancement and Matchup of
MWRI Measurements

Due to diffraction, radiometers of different frequencies using
a common antenna do not generally have equivalent gain pat-

TABLE V
FY-3B MWRI FOV MATCHUP TYPES

terns on the Earth surface. Consequently, retrieval of geophys-
ical parameters using different MWRI channels is complicated
by the fact that the measurements at different frequencies do
not observe the same locations. To alleviate this problem before
generating Level-2 retrieval products from Level-1 brightness
temperature data sets, the Backus–Gilbert (B–G) algorithm was
applied to produce four data sets with spatial resolution con-
sistency among different MWRI channels [2]–[6]. Specifically,
the four data sets have the footprint sizes of the 10.7-, 18.7-,
36.5- and 89.0-GHz observations, corresponding to footprint
sizes of approximately 51, 30, 27, and 9 km, respectively.
These four data sets will be referred to as resolutions 1, 2,
3, and 4, respectively. For MWRI, in addition to the products
with downgraded resolution, the resolution-enhanced products
from 10.7 to 36.5 GHz were also produced by using the B–G
algorithm. The types of FOVs generated for MWRI Level-2
products are listed in Table V.

B. RFI Detection

In recent years, due to an increasing conflict between scien-
tific and commercial users of the radio spectrum, RFI has be-
come a serious problem for microwave radiometry. Postlaunch
MWRI data analysis revealed that very strong RFI existed in
the X-band (10.65 GHz) observations at some specific areas
such as Europe and Japan [9]. RFI increases the brightness
temperatures significantly at MWRI 10.65 V/horizontal (H)
channels and generates a negative spectral gradient. If not prop-
erly identified and rejected, this RFI contamination problem
could significantly reduce the accuracy of retrieved surface pa-
rameters. In our retrieval process, a spectral difference method
is used to identify the RFI locations and to quantify the RFI
magnitude [7], [8].

C. Channel Selection

The multifrequency MWRI instrument is mainly designed
for monitoring and detection of rain, cloud, and Earth surface
parameters. As shown in Table I, there are totally five MWRI
frequencies varying from 10.65 to 89 GHz. The sensitivity
of brightness temperature at different channels varies with
atmospheric and surface geophysical parameters. For cloud
parameter retrieval, when cloud liquid water (CLW) is small
(e.g., in nonraining clouds), the brightness temperature at
36.5 GHz is the most sensitive channel [10]. The 36.5-GHz
brightness temperature at V polarization could increase to about
70–85 K as CLW increases from 0 to 1.0 mm. However,
the corresponding measurements at 36.5 GHz will become
saturated and further decreased when CLW is greater than
1.0 mm. This is caused by scattering of raindrops and large
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Fig. 2. Rain rate retrieval results for typhoon “Songda” on May 27, 2011, from (left) MWRI and (right) AMSR-E. Typhoon rain rates in black area retrieved
from MWRI and AMSR-E are compared in detail. White means no observation, gray means no retrieval, and green to purple is rain rate in millimeters per hour.

cloud particles. CLW corresponding to saturation point in
brightness temperatures at 10.65, 18.7, and 36.5 GHz is about
8, 3, and 1 mm, respectively. Since the actual liquid water path
can be as large as 6 mm within hurricanes, it is necessary to
use the brightness temperature at 10.65 GHz to retrieve the
liquid water path within various raining clouds [11]. Brightness
temperatures at horizontally polarized channels are sensitive to
CLW and are also strongly affected by wind roughness; thus,
the vertically polarized brightness temperatures are normally
utilized in the CLW algorithm [12]. For newly formed and deep
snow, brightness temperatures decrease with frequency. For
snow experiencing metamorphosing, brightness temperatures at
lower frequencies can be strongly depressed due to an increased
scattering of large snow particles. As snow is refrozen, bright-
ness temperatures first decrease and then increase with fre-
quency [13], [14]. For the MWRI instrument, 18- and 36-GHz
channels are selected for the snow depth (SD) retrieval.

IV. MWRI EDR ALGORITHM DESCRIPTION

AND RETRIEVAL RESULTS

Satellite microwave measurements from various space plat-
forms have been applied to retrieve more than 20 atmospheric
and surface parameters. For MWRI, there are totally five EDRs
that were generated as daily-run products, which are considered
to be most important in weather nowcast/forecast model and
environment monitoring applications.

To ensure that EDRs from MWRI are consistent with those
from other similar instruments such as SSM/I, AMSR-E, etc.,
the heritage algorithms from National Oceanic and Atmo-
spheric Administration and National Aeronautics and Space
Administration are used for MWRI EDRs. These algorithms
were designed and tested to perform properly in a wide range
of global environmental conditions. In this paper, emphasis
is given to the retrievals of precipitation, CLW path, total
water vapor content, SD, and sea ice from MWRI data. The
heritage algorithms are extended where significant performance
enhancement can be obtained with a low risk. The MWRI
EDR product retrieval algorithms and results are introduced and
discussed as follows.

A. Precipitation Rate

The operational MWRI precipitation rate retrieval is carried
out in two steps. In the first step, nonprecipitating pixels are

screened out. The rainfall rate retrieval is then performed in
the second step. Several surface types that have the scattering
characteristics very similar to precipitation are screened out
before rainfall retrieval. There are four surface types considered
in the screening algorithm: land, ocean, sea ice, and coast. The
screening process is designed differently for various surface
types. The screening uses the discriminating method based on
four sets of statistical thresholds and related discriminating
equations for these surface types. The screening processes
are mainly based on the theory on surface and atmospheric
emission and scattering properties [12], [18].

The MWRI rain rate retrieval algorithm uses both the scatter-
ing and emission methods. Considering the high complexity of
surface microwave emissivity over land, the scattering method
is chosen for the retrieval of precipitation over land. Since the
surface characteristics over ocean are much more uniform than
those over land, the emission method is able to capture most
of the weak precipitation. However, the scattering method was
adopted in strong precipitation conditions over ocean.

Fig. 2 shows surface rain rate retrieval results for typhoon
“Songda” from MWRI [Fig. 2(a)] and AMSR-E [Fig. 2(b)].
In Fig. 2, the observing time difference between MWRI and
AMSR-E is only about 10 min. It can be seen that spatial
distribution pattern of rain rate retrieved from the two sensors
is highly consistent, except for that there are more surface rain
rate lower than 3 mm/h that can be derived from AMSR-E
measurements. As discussed in Section II, since the 3◦ incident
angle difference can arise as large as 6-K TB difference over
ocean at lower frequencies such as 10 GHz, the effects of
the incident angle are nonnegligible for rain rate retrieval over
ocean and must be considered when applying AMSR-E rain
retrieval algorithm over MWRI measurements.

B. CLW and TPW

The CLW path is the sum of the vertically integrated liq-
uid content in nonraining and raining clouds, and the total
precipitable water path is the sum of the vertically integrated
water vapor content. When CLW is small (e.g., in nonraining
clouds), the brightness temperature at 36.5 GHz is the most
sensitive channel. The 10.65-GHz channel is most appropriate
for CLW retrieval for various raining clouds. Since the CLW
retrieval over land is difficult due to the strong effects of land
surface microwave radiation, only the CLW over ocean surface
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Fig. 3. (a) Global 0.25◦ by 0.25◦ CLW content over ocean on May 27, 2011,
from MWRI ascending orbits. (b) Scattering plot of CLW from MWRI and
AMSR-E data. Unit of CLW is in millimeters. White means no observation,
gray is no retrieval, and blue to red is CLW content.

is retrieved. The algorithm used to retrieve CLW and total
precipitation water (TPW) over ocean from MWRI brightness
temperature can be written as follows:

CLW = a0μ [ln(Ts − Tb1)− a1 ln(Ts − Tb2)− a2] (1)
TPW = b0μ [ln(Ts − Tb1)− b1 ln(Ts − Tb2)− b2] (2)

where Ts is the ocean surface temperature, Tb1 is the channel
sensitive to liquid, Tb2 is the channel sensitive to water vapor,
and a and a (i = 0, 1, 2) are coefficients related to liquid water
and water vapor mass absorption coefficients. More details can
be found in the study and work by Weng et al. [10], [12].

The CLW retrieval is separated into raining and nonraining
cases. The MWRI channels at 10.65 and 23.8 GHz are used to
retrieve the CLW associated with raining clouds, the MWRI
channels at 36.5 and 23.8 GHz are utilized for retrieving
CLW mostly associated with nonraining cloud, and the MWRI
channels at 36.5 and 23.8 GHz are also used for TPW retrieval.
All MWRI retrievals are made from each individual orbit and
then averaged within each 0.25◦ × 0.25◦ latitude and longitude
area from all samples.

Fig. 3 shows a global distribution of CLW retrieval over
ocean from MWRI ascending orbits [Fig. 3(a)] and a scatter
plot of CLW retrievals from MWRI and AMSR-E data. It is
reminded that the MWRI ascending measurements during a
24-h period do not completely cover everywhere of the globe
because of the orbital gaps. Global CLW distributions associ-
ated with various weather systems are depicted. The CLW can
be as large as 3 mm. From Fig. 3, we can see that the highest
CLW is located in a typhoon area near the southeast seashore

Fig. 4. Monthly mean TPW gridded products (a) from MWRI and (b) from
AMSR-E in May 2011. Unit is in millimeters, and grid resolution is 0.25◦ by
0.25◦. White means no retrieval, and red to blue is TPW value range from
70 to 0.03 mm.

of China. Fig. 4 shows a monthly mean TPW distribution over
ocean derived from MWRI data [Fig. 4(a)] and from AMSR-E
data [Fig. 4(b)]. Similar to CLW, MWRI-retrieved TPW data
are consistent to AMSR-E retrievals. The rmses for CLW and
TPW are 0.15 and 2.5 mm, respectively.

C. Sea Ice Concentration

Sea ice concentration is derived mainly from MWRI 37- and
19-GHz channels, following the algorithm used for Aqua
AMSR-E instrument. The rotated polarization ratio (PR) and
the difference of spectral gradient ratios (GRs) are used as
variables for the retrieval of ice concentration [16], [17]. The
rotated PR (PR) and the spectral PR (ΔGR) are defined as
follows:

PRR(18) = −GR(37v, 18v) sinϕ+ PR(18) cosϕ (3)

ΔGR =GR(89h, 18h)−GR(89v, 18v) (4)

where φ is the rotation angle (e.g., the angle between the GR
direction and the first-year and multiyear lines for the Arctic
area, where first-year and multiyear lines are defined as the
connection line between two sea ice types in GR(89h, 18h)−
GR(89v − 18v) coordinate system, see [16, Fig. 1(a)] ) and
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PR and GR are polarization and the spectral GR, which are
defined as

PR(18) =
TB18v − TB18h

TB18v + TB18h

GR(37v18v) =
TB37v − TB18v

TB37v + TB18v

GR(89h, 18h) =
TB89h− TB18h

TB89h+ TB18h

GR(89v, 18v) =
TB89v − TB18v

TB89v + TB18v
.

Ice concentration is computed in three steps: 1) A radiative
transfer model is used to simulate the brightness temperatures
obtained at MWRI frequencies for seven different surface types
(e.g., Arctic sea ice, Antarctic sea ice, Arctic first-year sea ice,
Antarctic first-year sea ice, Arctic sea ice with strong surface
scattering, Antarctic sea ice with strong surface scattering, and
thin sea ice) and for different atmospheric conditions (12 model
atmospheres were considered with average polar summer and
winter atmospheric temperature and humidity profiles in addi-
tion to various cloud types from cirrus to cumulus congestus
that cover a wide range of cloud heights and vertical extents
as well as various CLW contents; see [16, Table II]); 2) the
model values of ratios PR, GR, PRR, and ΔGR defined earlier
are calculated for all ice concentration combinations from 0%
to 100% at 1% interval in different atmospheric conditions;
and 3) the same set of ratios is calculated from the observed
MWRI brightness temperatures and compared with those from
the model computation in step 2. A cost function was defined
to find the most probable combination of ice cover fraction
for different surface types within one pixel with minimal bias
between observed and modeled PR and GR ratios. The ice
concentration in one pixel was finally derived as the sum of ice
cover fractions for different surface types. The weather filtering
was also applied in the retrieval process, and the retrieval failed
to run on pixels satisfied with following conditions:

GR(37v, 19v) < 0.05 GR(23v, 19v) < 0.045.

The ice concentration retrieval results over Arctic and
Antarctic areas from MWRI and AMSR-E are shown in Fig. 5.

D. SD and SWE

There are two algorithms for SD retrieval from MWRI data:
One is global, and the other is regional. The global algorithm
for AMSR-E SD retrieval is adapted, which is a semiempirical
algorithm defined by the following equations [13]:

SD =FF × (A× (Tb18v − Tb36v))

1− FD × 0.6
+ (1− FF )× [A× (Tb10v − Tb36v)

+B × (Tb10v − Tb18v)] (5)

where SD has unit in centimeters, FF is forest cover fraction,
FD is a forest density, and parameters A and B are computed
as follows:

A =
1

log10
(
T 36v
b − T 36h

b

) B =
1

log10
(
T 18v
b − T 18h

b

) .

Fig. 5. (a) and (b) are 5-day composite sea ice concentration over Arctic and
Antarctic areas from MWRI Level-1 brightness temperature data on January
1–5, 2011. Resolution is 0.25◦ by 0.25◦, and unit is in millimeters. (c) and (d)
are same products from AMSR-E data. Unit of sea ice concentration is area
percent. Blue is open water, gray is sea ice free area, blue to white is sea ice
concentration area, and value is range from 0% to 100%.

Fig. 6. Global distribution of SWE retrievals over the Northern Hemisphere
from (left) MWRI and (right) AMSR-E. Unit is in millimeters. Green color
means no observation. Cyan is open water. White is ice, and gray is snow-free
area.

The snow water equivalence [(SWE); unit in millimeters] can
be computed from SD by using the following equation:

SWE = 10× ρsnowdensity × SD. (6)

The regional algorithm for the SD retrieval from MWRI data
is a semiempirical approach and can only be applied to snow
area over China. The AMSR-E brightness temperatures and the
corresponding in situ measurements from weather stations from
October to March in 2002, 2004, and 2005 were used to estab-
lish the relationship between the radiation characteristics and
SD. Part of the snow data in the early winter and late spring is
removed, and the impact of wet snow is minimized. Four-month
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data set from November 2002 to February 2003 was used for
the verification of the algorithm. In the regional algorithm, the
effects of surface type under snow cover are considered. For
each satellite pixel, SD is computed as the weighted sum of
SDs over different surface types, with percentage of land cover
of the respective surface type as the weighting coefficients

SD = Fbarren × SDbarren + Fgrass × SDgrass + Ffarmland

×SDfarmland + Fforest × SDforest (7)

where Fbarren, Fgrass, Ffarmland, and Fforest are regression
coefficients whose values are determined from data. In the
aforementioned (7), the land surface was classified into four
types: forest, grassland, bare soil, and farmland. For each type
of land cover, we select those MWRI observation pixels with
land cover fraction of more than 80% as the so-called “pure”
pixels to obtain the regression equation. The regressed SD
inversion algorithm for pure pixels over each of the four land
cover types was provided as follows:

SDfarmland= − 5.690+0.345·D18v36h+0.817·D89v89h

SDgrass=4.320+0.506·D18h36h−0.131·D18v18h

+ 0.183·D10v89h−0.123·D18v89v

SDbarren=3.418+0.411·D36h89h−1.543·D10v89v

+ 1.331·D10v89v

SDforest=10.766+0.421·D18h36v−1.121·D18v18h

+ 0.673·D89v89h

where parameter D represents the difference of brightness
temperatures between two MWRI channels indicated in the
subscript.

For comparison, 5-day composite SWE products over
the Northern Hemisphere derived from FY-3B MWRI and
AMSR-E are shown in Fig. 6, both with the same grid reso-
lution of 0.25◦ by 0.25◦ and time periods from January 1 to
5, 2011. Results show that the trend of the two SWE products
is quite consistent, except for that the SWE from AMSR-E
is overestimated over China. Since the MWRI regional snow
algorithm is developed based on multiyear accumulated snow
database from weather stations in China, the SD retrieval results
from MWRI are believed to be more accurate than those from
AMSR-E over China. Further validation by using both in situ
measured SD/SWE from field campaign and weather stations
spread over China is considered, and the results will be carried
out in the near future.

V. SUMMARY AND CONCLUSION

In this paper, FY-3B MWRI measurements over ocean have
been first evaluated with model simulations, which are pro-
duced by CRTM using NCEP GDAS analysis as input. Results
from the double difference method and intersatellite calibration
show that the MWRI measurements are stable and consistent
with those from AMSR-E and SSMIS sensors. The maximum
bias between AMSR-E and MWRI is −2.19 K through some
quality control procedures. Five heritage algorithms applied
for SSM/I and AMSR-E EDR retrieval of surface precipita-
tion, CLW, TPW, sea ice, and SD are then tested for MWRI

Level-2 products. Preliminary results suggest that the EDRs
from MWRI measurements are reasonably good and are con-
sistent with those derived from AMSR-E and SSMIS mea-
surements. Further validation of MWRI retrieval products is
planned for future work using different data sources.
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