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Meteorological forecasting can not only reduce the losses caused by natural disasters to human society but also has a very
important significance in the fields of water conservancy, aviation, and transportation. In order to improve the accuracy of
meteorological forecasting, we should focus on the in-depth optical analysis of atmospheric cloud distribution. Compared with
forward-scattered laser light, backscattered laser light can save more optical information. )erefore, this paper studies the
backscattering of polarized laser light distributed in atmospheric clouds. In this study, a simulated annealing algorithm was used
to invert the data of spaceborne lidar to obtain the depolarization degree and backscattering coefficient of atmospheric clouds and
aerosols at different heights. Finally, based on the radar measurement example, the simulated annealing algorithm was used to
analyze the atmospheric information of sunny, cloudy, and hazy weather in summer and winter, and the atmospheric depo-
larization and backscattering coefficients corresponding to different weather heights were obtained. )e corresponding cloud
layer type was judged.)e research results prove the feasibility of the simulated annealing algorithm in the study of polarized laser
backscattering in atmospheric cloud distribution.)is study provides new ideas for radar data processing methods and provides a
theoretical basis for further research in the field of meteorological forecasting.

1. Introduction

Lidar is a detection system that analyzes the difference
between the signals emitted and received by the laser beam
to determine the precise location area of the target and its
movement speed. It combines the characteristics of tradi-
tional radar radio detection and advanced laser technology
and has many advantages such as high resolution, strong
anti-interference ability, and antiground echo (Giacomo
et al.) [1]. NASA successfully launched a “CALIPSO” satellite
in 2006, which contains atmospheric clouds and aerosol
lidar and infrared radar, namely, orthogonally polarized
clouds and aerosol lidar (CALIOP), aimed at multiangle
detection of the Earth’s atmospheric clouds and aerosols to
obtain more accurate meteorological data (Ponomarenko
et al.) [2]. When electromagnetic waves are incident from a
uniform medium, surface scattering occurs at the interface
between the two uniform media. )e scattering signal

received in the direction opposite to the incident direction is
forward scattering. In remote observation systems such as
radar or scattering photoelectric sensors, the scattered wave
is the direction of incidence, and the scattering phenomenon
observed at this time is backward scattering (Rusli et al.) [3].
Scholars in the past usually used forward-scattered light for
research, but forward-scattered light is prone to loss of
optical information in strong scattering media, which will
have a greater impact on resolution (Tian et al.) [4].
Backscatter is easier to detect than forward-scattered light,
and the probability of information loss is relatively small.
)erefore, in recent years, backscatter has been widely used
in atmospheric remote sensing, medical detection, and other
fields.

A simulated annealing algorithm is an algorithm that
simulates the annealing process of solid materials. )e
simulated annealing algorithm uses the Monte Carlo iter-
ative solution strategy, which has the characteristics of less
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initial condition requirements, not easily limited to local
optimal values, and can solve complex problems such as
multiextreme nonconvex feasible domain problems. )e
calculation process of radar laser scattering is very com-
plicated and cumbersome. In order to simplify the calcu-
lation process on the basis of ensuring the accuracy of the
solution set, this paper uses a simulated annealing algorithm
to perform the inversion operation of CALIOP spaceborne
lidar data to obtain atmospheric cloud and aerosol depo-
larization and backscattering coefficient at different mea-
surement heights. It is hoped that the research results can
provide reliable technical support for meteorological pre-
diction and contribute to the further development of me-
teorological science.

A large amount of data of CALIOP spaceborne lidar
usually uses MATLAB software for data processing, but the
use of MATLAB for data processing has the disadvantages of
complicated operation and long running time. In order to
explore the new method of data processing for CALIOP
spaceborne lidar, this study, based on the Monte Carlo
method, innovatively proposed the use of a simulated
annealing algorithm for CALIOP data inversion, which
provides a new method for atmospheric remote sensing
meteorological monitoring based on spaceborne radar ideas.

)emain content of this article is divided into four parts,
of which the second part gives a brief introduction to the
frontier applications of backscattering in atmospheric re-
mote sensing, medical detection, Internet of )ings, and
information technology. )e third part is from the intro-
duction of CALIOP spaceborne lidar, the backscattering
coefficient and depolarization coefficient, the introduction of
the principle of simulated annealing algorithm, the analysis
of relevant data of water vapor cloud and ice crystal cloud
based on simulated annealing algorithm, etc. )e distribu-
tion of atmospheric clouds was studied from the angle of
polarized backscatter. )e fourth part analyzes the depo-
larization degree and backscattering coefficient of atmo-
spheric clouds and aerosols in different seasons and weather
conditions through examples and proves the feasibility of a
simulated annealing algorithm used in the inversion of
spaceborne lidar data. )e fifth part summarizes the results
of the example analysis and points out the deficiencies of this
article.

2. Related Works

Because of its unique directional characteristics, backscat-
tering along the incident direction has a wide range of
applications in the fields of meteorology, the Internet of
)ings, and medical diagnosis. In order to eliminate the
necessity of channel estimation in the backscatter com-
munication system, Wang et al. designed a data detection
algorithm based on differential coding and derived two
closed error rate detection thresholds and corresponding bit
error rate expressions. In addition, in order to simplify the
performance analysis, the lower and upper bounds of the bit
error rate in high SNR areas are also studied. )e simulation
results prove the feasibility of theoretical research (Wang
et al.) [5]. Wallis and colleagues used high-resolution

electron backscatter diffraction to measure the lattice ori-
entation gradient of olivine and used a limited number of
olivine slip systems to perform a simple least-squares inverse
of the geometrically necessary dislocation density play. )e
results show that the noise baseline of geometrically nec-
essary dislocations is inversely proportional to the step size
and is proportional to the backscatter diffraction of electrons
(Wallis et al.) [6]. To investigate the effect of dipeptidyl
peptidase-4 inhibitors on the animal cardiovascular system,
the Nozue T team analyzed the effect of sitagliptin on
coronary atherosclerosis in patients with type 2 diabetes by
using vascular backscatter ultrasound detection. )e anti-
atherosclerotic effect of sitagliptin was analyzed by Nozue
et al. [7]. Lyu et al. proposed to use the backscatter mode to
assist the communication system for information trans-
mission. In order to maximize the throughput of the sec-
ondary communication system, the optimal time allocation
between the environmental backscattering mode and the
energy collection is obtained, and a numerical solution is
obtained. )e numerical solution proves that the back-
scattering mode is more than the reference mode superiority
(Lyu et al.) [8]. Lurton and colleagues analyzed the azimuth
effect of 300 kHz multibeam echo sounder in shallow water
cruising and gave specific measurement strategies. In some
areas of shallow water, the sonar resolution is low, and it is
difficult to directly observe the existence of ripples. Due to
the lack of sonar resolution, it is impossible to directly
observe the strong dependence of the backscatter level from
the sounding data and sonar images. )e basic model of
backscattering at the ripple interface explains these obser-
vations (Lurton et al.) [9].

)eHaeffelinM team introduced an experimental device
based on juxtaposed automatic lidar and ceilometer mea-
surement, relative humidity measurement, and horizontal
visibility measurement to study the hygroscopic growth of
fogging nodules. By using the backscattering profile of the
laser radar or the ceilometer to track the hygroscopic growth
of fogging tuberculosis, the law of the hygroscopic growth of
the fogging tuberculosis was obtained, and finally, a method
using the attenuation backscattering measurement value was
proposed. )e algorithm of prefog early warning evolved
over time. Experiments show that the fog warning mainly
occurs 10 to 50minutes before the fog is formed, and the
height is in the range of 0 to 100m from the ground
(Haeffelin et al.) [10]. Gebru et al. used the kilohertz optical
remote sensing system to perform in situ determination of
melanization and backscattering cross sections of near-in-
frared and short-wave infrared. )e results show that the
backscattering cross section in short-wave infrared is not
sensitive to melanin, and the reflection of insects in short-
wave infrared is stronger than near-infrared and visible light
(Gebru et al.) [11]. Kim and colleagues proposed hybrid
backscatter communication for wireless communication
networks to increase the transmission range and maintain
the uniformity of rate distribution in a heterogeneous
network environment. In a heterogeneous network where
high-power base stations and dense low-power access points
coexist, a maximum throughput area is set according to the
user’s location. )e research results prove that the hybrid
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backscatter communication can expand the transmission
range of the wireless communication heterogeneous net-
work and, at the same time, achieve a uniform rate distri-
bution (Kim et al.) [12]. )e Lindsley team used advanced
scatterometers to reconstruct the surface radar cross-sec-
tional image, respectively, using the weighted AVE algo-
rithm, scatterometer image reconstruction algorithm, and
traditional grid method for data processing, and the spatial
resolution, pixel mean, variance, and pixels of the data. )e
correlation is compared, and the effective spatial resolution
of the reconstructed image of the weighted AVE algorithm
and the scatterometer image reconstruction algorithm is
about 15 km to 20 km (Lindsley et al.) [13]. Qian proposed a
transmissionmodel suitable for the environment backscatter
system.)is model uses the surrounding RF signal source to
send some low-rate information to the reader and then
conducts all the channel state information of the system that
is unknown. Basic research on noncoherent symbol detec-
tion was performed. Simulation experiment results verify the
efficiency of the theoretical model (Qian et al.) [14].

In summary, backscattering contains a lot of optical
information, so backscattering has strong optical signifi-
cance and has extensive research value in various fields
including atmospheric remote sensing and meteorological
monitoring. In this paper, in order to explore the rela-
tionship between the distribution of atmospheric clouds and
the optical information contained in atmospheric clouds, the
phenomenon of polarized laser backscattering of CALIOP
spaceborne lidar is studied.

3. Atmospheric Cloud Distribution Based on
Simulated Annealing Algorithm

3.1. CALIOP Lidar and Backscatter. )e spaceborne lidar
CALIOP mainly includes two modules: laser emission and
laser reception (Wenwen et al.) [15]. )e launch module
contains two sets of the same expanded laser launch device
and laser beam control device. A typical laser launch device
is shown in Figure 1. )e receiving module is an optical
platform equipped with telescopes, detectors, drivers, am-
plifiers, and other devices. )e signal received by the tele-
scope weakens the background interference through filtered
light and a narrow band. )e reflected light passes through
the polarization beam splitter, and the polarization direc-
tions become perpendicular to each other.

)e optical path of the transmitting and receiving
module is shown in Figure 2. Combined with frequency
doubling technology, the transmitter can output laser pulses
with wavelengths of 532 nm and 1064 nm and a width of
20 ns, with a single pulse energy of 0.11 J and a beam di-
vergence angle of 110 μrad. )erefore, the ground light spot
is 70m and the horizontal resolution is 333m. )e back-
scattered signal detected by the receiving system telescope is
incident on the beam splitter, and the reflected light
wavelength is 532 nm. By recording the signal intensity of
polarized light in different directions, we can use back-
scattering to obtain atmospheric cloud information.

)e primary scattering equation of lidar is shown in
equation (1). Among them, z, P(z), C, βM, βR, αM, and αR

are the distance from the target to the receiving module,
atmospheric laser echo signal, radar calibration parameters,
cloud meter backscatter coefficient, molecular Rayleigh
backscatter coefficient, cloud meter scattering extinction
coefficient, and molecular Rayleigh scattering extinction
coefficient.

P(z) �
C

z
2 βR λ0, z(  + βM λ0, z(  exp

· −2
z

0
αR λ0, ξ(  + αM λ0, ξ(  dξ .

(1)

)e total backscattering coefficient β is the sum of the
cloud rice backscattering coefficient βM and the molecular
Rayleigh backscattering coefficient βR, and the total ex-
tinction coefficient α is the sum of the cloud rice scattering
extinction coefficient αM and the molecular Rayleigh scat-
tering extinction coefficient αR.)e total backscatter can also
be expressed as the sum of the backscatter coefficients of the
polarized laser light in the vertical and parallel directions.
)e degree of backscattering depolarization is defined as the
ratio of the backscattering coefficient of polarized laser light
in the vertical direction to the backscattering coefficient of
polarized laser light in the parallel direction, as shown in the
following equation:

Figure 1: Typical laser emitter.
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Figure 2: Optical path of emission and receipt module in CALIOP.
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δ(z) �
β⊥(z)

β‖(z)
, (2)

where δ(z) is the degree of depolarization of the target
backscatter, β⊥(z) is the backscattering coefficient of the
polarized laser light in the vertical direction, and β‖(z) is the
backscattering coefficient of the polarized laser light in the
parallel direction. Radar laser scattering calculations are
extremely complex. To simplify the calculation process,
theoretical inversion calculations can be performed by
combining empirical parameters. )e commonly used
Monte Carlo method can simulate the scattering phenom-
enon of water vapor cloud and spherical particle aerosol.)e
backscattering coefficient As integrated over the optical
thickness and the degree of depolarization δ of the optical
thickness are used to approximate the expression of the
spherical particle scattering. )e expression is as follows:

As �
css

c′
� 0.999 − 3.906δ + 6.263δ2 − 3.554δ3, (3)

where css is the backscattering coefficient of the primary
scattering integrated at the corresponding optical thickness
and c′ is the total decay of the backscattering coefficient of
the primary scattering and several scatterings. Equation (3)
can be further simplified to

1
As

�
css + cms

css

�
1 + δ
1 − δ

 

2

. (4)

)is simplified formula can be applied to the atmo-
spheric echo signals of spherical particles (cloud droplets
and liquid aerosol particles), regardless of extinction coef-
ficient or particle size. )e relationship calculated using
Monte Carlo probability is basically consistent with the data
of spherical particles detected by the CALIPSO satellite.

3.2. Simulated Annealing Algorithm. A simulated annealing
algorithm is an algorithm for solving large-scale data op-
timization problems. During the annealing process of the
material processing, the temperature of the material grad-
ually decreases, and a quasiequilibrium to equilibrium state
change occurs at multiple temperature nodes until its tem-
perature drops to a minimum. )e iterative process of the
simulated annealing algorithm is to simulate the annealing
phenomenon, and on this basis, the locally optimal solution is
avoided by continuously perturbing. )e specific perturbation
method is to make the value jump out of a small local range by
selecting some boundary points that may lead to poor results.
)e calculation of laser scattering has the characteristics of
extremely large calculation volume and high calculation ac-
curacy. )e simulated annealing algorithm can simplify the
calculation under the premise of ensuring the calculation ac-
curacy.)erefore, the simulated annealing algorithm is used to
perform the inversion operation of the atmospheric cloud
distribution polarization backscatter.

If the internal energy of the i iteration state is Ei and the
internal energy of the i + 1 state generated by the disturbance
is Ei+1, then the following formula holds:

p � exp −
Ei+1 − Ei

kT
 , (5)

where T is the i temperature. k is Boltzmann’s constant,
usually taken as 1. If the internal energy difference Ei+1 −

Ei � ΔE is a negative number, indicating that the internal
energy has decreased, the state at the i + 1 time is set to the
current state. If the internal energy difference is a positive
number, it is judged whether the state of the i + 1 time is set
as the current state by generating a random number. )e
specific way to judge the random number is to randomly
generate q in (0, 1) and update the status when q>p and,
otherwise, refuse to update. )rough several times of in-
ternal energy difference judgment, random number com-
parison, and state update, the state can be dynamically
balanced and continue to lower the temperature and refind
the equilibrium state at the corresponding temperature until
the temperature drops to the minimum and approaches
zero. At this time, the internal energy of the system has
reached the minimum level, and the minimum internal
energy is the objective function of the simulated annealing
algorithm. )e calculation process of the simulated
annealing algorithm is shown in Figure 3. When the tem-
perature is high, the algorithm state is more, which is
conducive to the search for the most advantages. When the
temperature is low, the algorithm state is less, which is
conducive to global convergence.

A simulated annealing algorithm does not require ad-
ditional information in the calculation and can solve non-
differentiable and discontinuous functions. )erefore,
simulated annealing algorithm has problems in multi-
extreme objective function problems, multiextreme non-
convex feasible domain problems, and disconnected feasible
domain problems. )ere are advantages that traditional
algorithms do not have in solving complex problems. )e
essence of the simulated annealing algorithm is that the
algorithm has the probability of receiving nonoptimal so-
lutions and introduces temperature variables. )e reception
of nonoptimal solutions is the biggest feature of the simu-
lated annealing algorithm.)e introduction of the annealing
mechanism and the perturbation mechanism allows the
algorithm to search for both optimized points and degraded
points. )e generation of each point does not have a definite
relationship, so it can help the calculation result jump out of
the local optimal value. )e optimization process of the
algorithm is divided into many different balanced temper-
ature intervals.)e introduction of temperature can help the
algorithm to choose the degradation point. )e decrease in
temperature makes the disturbance frequency gradually
decrease and helps the algorithm to converge. In addition,
the simulated annealing algorithm has some nonspecific
advantages, such as no need for auxiliary information, and
good at searching complex areas. Compared with other
algorithms that also have these advantages, the simulated
annealing algorithm is more efficient and requires fewer
steps. )e main parameters of the simulated annealing al-
gorithm are the initial temperature, the temperature update
function, the state generation function, the state reception
function, and the number of internal and external cycles.
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First, we conduct a large area coarse search and then perform a
local detailed search. )e initial annealing temperature affects
the accuracy of the search. A smaller initial temperature
corresponds to a smaller search range, and a larger initial
temperature corresponds to a larger amount of calculation.
)erefore, it is necessary to select a suitable initial temperature
value.)e slower temperature update function will increase the
number of iterations that the algorithm needs to perform, and
the faster decay temperature update function accesses the
neighborhood and receives less solution. Commonly used
temperature update functions include logarithmic decline,
rapid cooling, and exponential decline. )e state generating
function should make the range of candidate solutions as large
as possible, while the state receiving function has almost no
effect on the performance of the algorithm.

3.3. Analysis of Atmospheric Cloud Distribution Based on
Simulated Annealing Algorithm. CALIPSO data usually
contains two levels. )e first-level data used in this study
includes the attenuation backscatter coefficient sequence of
the 532 nm vertical radar channel, the 532 nm parallel radar

channel, and the 1064 nm infrared radar channel. By sep-
arating and extracting the above data, the 532 nm vertical
polarization component and the 532 nm horizontal polari-
zation component can be obtained. Using the simulated
annealing algorithm to perform the inversion operation, the
backscattering coefficient and depolarization coefficient of
the cloud layer at 532 nm wavelength can be obtained.
)erefore, the degree of depolarization of backscattering can
be obtained by detecting clouds and aerosols at different
heights above a certain ground. Figure 4 is a graph of the
depolarization degree and backscattering coefficient of ice
crystal cloud and water vapor cloud.

It can be seen from Figure 4 that the two curvesmeet at one
point. )e degree of depolarization on the right side of the
intersection point means that the ice cloud is composed of
randomly oriented ice crystal particles. At this time, the degree
of depolarization depends on the nature of the ice crystal
particles and is related to the signal strength. In the upper left
area of the intersection, the degree of depolarization is much
smaller than the backscattering coefficient. )is is because the
nature of the ice crystal cloud is determined by the ice crystal
polymer in the horizontal direction. )e specular reflection

�e disturbance produces a new
solution and calculates the objective

function f2

Randomly generate the initial
solution and calculate the objective

function f1

∆f = f2 – f1

∆ f ≤ 0

Accept new solutions
Accept new solutions according

to probability rules 

Whether the number of
iterations is reached

Are the termination
conditions met?

A�er the operation, return to the
optimal solution 

Lower the
temperature and reset

the number of
iterations

Yes

Yes

Yes

No

No

No

Figure 3: Flowchart of simulated annealing algorithm.

Mathematical Problems in Engineering 5



generated by the horizontal polymer does not affect the
backscattering polarization of the incident laser light. At the
same time, for the ice crystal polymer in the horizontal di-
rection, the value of the backscattering coefficient will be large.
When the proportion of ice crystal aggregates in the horizontal
direction decreases, the proportion of other types of ice crystal
particles increases, resulting in an increase in the value of
depolarization. )erefore, the depolarization degree of the ice
crystal cloud is inversely proportional to the backscattering
coefficient. For the water vapor cloud, the degree of depo-
larization is positively correlated with the backscattering co-
efficient. )erefore, the types of clouds can be judged by
studying the degree of depolarization and the backscattering
coefficient of atmospheric clouds.

4. Experimental Design and Analysis

)eCALIOP spaceborne lidar is used to observe the summer
and winter atmospheric clouds in a certain place, and the
simulated annealing algorithm is used to invert the data
obtained by the observation. )e initial temperature of the
simulated annealing algorithm is set to T0 � 1, the tem-
perature update function parameter a � 0.6, the state gen-
eration function boundary step s � 0.05, and the search step
c � 0.2. )e simulated annealing algorithm is used to obtain
the backscatter coefficient and depolarization degree cor-
responding to different seasons and weather. )e experi-
ment found that the detection distance of CALIOP in winter
is much lower than that in summer. )is is because the
intensity of the laser signal of the atmospheric radar in
winter is much lower than that in summer, and the laser
signal decays rapidly in the clouds. )e depolarization de-
gree of clouds and aerosols in winter is slightly greater than

that in summer.)e backscatter coefficient and the degree of
depolarization corresponding to different altitudes in
summer sunny weather are shown in Figure 5.

As can be seen from Figure 5, due to the sunny weather,
the concentration of aerosol particles in the atmosphere is
low. Since the degree of depolarization is low and the change
with height is not very significant, it can be considered that
there are very few nonspherical particles in the atmosphere,
and the possibility of cloud distribution is low. )e rela-
tionship between the degree of depolarization and the
backscattering coefficient with height in cloudy summer
weather is shown in Figure 6.

In Figure 6, there are cloud distributions at heights of
4.17km and 5.21km. )ere is also a large degree of depolar-
ization below the height of 550m.)is is due to the large traffic
flow and less vegetation coverage at the height near the ground.
)ese factors lead to the distribution of more dust and other
particulate matter in the air below 550m, which is a non-
spherical aerosol. When the height is increased to about
4.17km, the degree of depolarization and the backscattering
coefficient are significantly improved. )is is because the
nonspherical particles in the atmospheric cloud are relatively
sparse, and the relatively dense spherical water droplets are
backscattered several times, which improves a certain degree of
depolarization.)erefore, it can be judged that the type of cloud
layer near the height of 4.17km may be a water vapor cloud.
When the height is further increased to 5.21km, the depolar-
ization value decreases significantly, indicating that the cloud
layer at this height is extremely thin, and the proportion of
nonspherical particles in the cloud layer is very small, so the type
of cloud at this location can also be judged as water vapor cloud.

Figure 7 is a graph showing the relationship between the
degree of depolarization and the backscattering coefficient at
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Figure 4: )e curve between depolarization degree and backscattering coefficient of ice clouds and water clouds.
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different heights in cloudy winter weather. At the height of
5.26 km, both the degree of depolarization and the back-
scattering coefficient increase significantly, and it can be
judged that there is cloud distribution at this height. Because
the relationship between the degree of depolarization and
the backscattering coefficient increases at the same time, that
is, there is a proportional relationship, indicating that the
cloud layer contains fewer ice crystal particles, so it can be
judged that the cloud layer at this height is a water vapor
cloud. )e backscattering of spherical water droplets in the
water vapor cloud causes the depolarization degree and
backscattering coefficient of this type of cloud to rise
simultaneously.

Figure 8 is a distribution diagram of depolarization
degree and backscattering coefficient at different levels in
the winter atmosphere with severe haze. At a height of
0.49 km, the backscattering coefficient increased signifi-
cantly, while the degree of depolarization decreased
slightly, indicating that the height may be distributed with a
small amount of horizontal ice crystal particles or a large
number of aerosols caused by atmospheric pollution and
heavy haze caused by the distribution of nonspherical
particles. At a height above 1 km, there is a relatively small
degree of depolarization, because the distribution of pol-
lutant particles present at a high altitude is significantly
lower than at a lower altitude.

5. Conclusion

)e launch of meteorological satellites allows the optical
properties of atmospheric clouds and aerosols to be more
accurately measured, thereby allowing meteorological
changes to be more accurately predicted. In order to study
the backscattering of polarized laser light distributed in
atmospheric clouds, this paper uses a simulated annealing
algorithm to analyze the data of spaceborne lidar and obtains
the backscattering coefficient and depolarization degree of
atmospheric clouds and aerosols at 532 nm wavelength. In
order to verify the inversion performance of the simulated
annealing algorithm, the simulated annealing algorithm is
applied to the actual observation data of the spaceborne
lidar. According to the simulated annealing algorithm in-
version, the backscattering coefficient and depolarization
degree of atmospheric clouds and aerosols corresponding to
different altitudes under cloudy, sunny, haze, and other
weather conditions in summer and winter, and the types and
states of clouds and aerosols are analyzed. In the example
analysis, there are very few nonspherical particles in the
atmosphere of a certain place in summer in sunny weather,
and there is almost no cloud layer distribution at this time. In
cloudy summer weather, there is a cloud of water vapor
distribution above 4 km, and there are a large number of
nonspherical soot particles below 550m. Under cloudy
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Figure 8: )e curve between depolarization degree and back-
scattering coefficient on a hazy winter day.
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weather in winter, there is a distribution of water vapor
clouds above 5 km. In winter fog and haze, there are a large
number of nonspherical particles or horizontal ice crystal
particles caused by pollution in the atmosphere near 500m.
)e distribution of atmospheric haze particles above 1 km
has dropped sharply. )e result of the example proves that
the spaceborne polarized lidar using the simulated annealing
algorithm for data inversion can detect the backscattering of
atmospheric clouds and aerosols under different weather
conditions. )e simulated annealing algorithm has a strong
performance as a radar data inversion algorithm. )is study
has some shortcomings, that is, the degree of depolarization
and backscattering coefficient are not used to further derive
the weather forecast. In future work, we can improve the
algorithm by introducing the correlation analysis between
the weather forecast and cloud type, so that the spaceborne
lidar data can directly generate the weather forecast.
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