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Abstract

As the largest freshwater Lake in China, Poyang Lake plays an important role in regulating
the water level of Yangtze River and maintaining the ecological balance of surrounding areas. Therefore,
this study utilizes Google Earth Engine (GEE) geospatial technology to acquire 124 remotely sensed
images to explore the spatial and temporal changes of the four seasons of Poyang Lake from 1987 to
2019. The official statistics from relevant cities are used to quantitatively reveal the main driving factors
of water body changes in Poyang Lake. Temporally, the water body area of Poyang Lake shows an
obvious downward trend in general. Spatially, the water body area of Poyang Lake shows a gradual
decrease from the center of the lake to the surroundings. In 1987-1998, the water body area of Poyang
Lake showed an increasing trend, with an increase of about 727.90km?. From 1998 to 2006, the water
body area of Poyang Lake mainly showed a decreasing trend, with a decrease of 401.58km?. The water
body area of Poyang Lake increased slowly during 2006-2017. Anthropogenic factors and natural factors
have influenced the changes in water body area of Poyang Lake to a certain extent. This study can
provide valuable supporting data for the comprehensive environmental management and flood hazard
monitoring of Poyang Lake.
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Introduction River [1, 2]. In recent years, the receding time of

Poyang Lake has been advanced, and the water level

Poyang Lake, the largest freshwater lake in China, has been low for many years and prolonged, which
exchanges water with the lower branch of the Yangtze has caused problems such as deterioration of water

environment and water ecology [3, 4]. Poyang Lake
has experienced frequent flooding in the past decades,
as well as the difficulty in predicting future floods
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in the area [5]. Thus, Monitoring the inter-annual and
annual dynamic changes in the surface water of Poyang
Lake is of great significance for flood prevention and
mitigation in the middle reaches of the Yangtze River
[6-8].

Although many scholars have been studying the
spatial and temporal characteristics of the water body
regions, according to the current literature, there
are two main strategies for studying the spatial and
temporal changes of water bodies. The first strategy
is to use hydrological data (e.g., water level data) to
analyze the water body changes in Poyang Lake, which
cannot reveal the specific spatial location of water body
changes and water level data are difficult to obtain
[9, 10]. With the rapid development of remote sensing
technologies and the free availability of open-access
satellite datasets, satellite imagery has provided a
superior solution to traditional methods for monitoring
surface water areas [11, 12]. The second strategy is to
monitor surface water changes in Poyang Lake using
remote sensing data from various sensors and different
water indices. For example, Hui et al. [13] used NDWI
and MNDWI to map the water column of Poyang Lake
from 6 multitemporal Landsat images in 1999 and 2000,
and examined the annual spatial-temporal change.
Feng et al. [14] documented and studied the short-
term and long-term characteristics of lake inundation
using MODIS observations from 2000 to 2010 as the
data source and the objective land-water delineation
techniques as the estimation method. Han et al. [15]
utilized 11 Landsat images to analyze the interannual
variation of water body area in Poyang Lake during the
winter from 1973 to 2013. Zeng et al. [16] revealed the
intra-monthly variation by using Sentinel-1 SAR data
for the observation period of Poyang Lake from October
2014 to March 2016. However, the study of long time
series Poyang Lake water body change detection is
limited by the storage and computational power of
personal computers. Most of the above-mentioned
studies analyze interannual changes in water bodies
at 5-10 year intervals, or analyze monthly changes in
water bodies over 3-5 years. Due to the relatively small
amount of data, it may not be comprehensive enough to
analyze driving factors or reveal change mechanisms.

To address the above problems, this paper utilizes
the cloud-based Google Earth Engine platform [17-
19] (GEE, https://earthengine.google.org) to study
the changes in water bodies of Poyang Lake over
the thirty-three years from 1987 to 2019. Due to the
strong seasonality of Poyang Lake, 124 images of the
four seasons in Poyang Lake were collected. In order
to conduct an in-depth analysis on the driving factors
of water body changes in Poyang Lake, correlation
analysis, principal component analysis and regression
analysis were used to screen the driving factors of water
body changes and determine the degree of influence.

The purpose of this study is to further understand the
dynamics of Poyang Lake with improved the temporal
resolution. It systematically reveals the temporal

and spatial dynamic changes of the water bodies in
Poyang Lake over the past thirty-three years, and
analyzes the influence of natural and anthropogenic
factors on the water body changes. This study is of great
value for ecological construction planning of Poyang
Lake, and provides solutions for long time series lake
change detection in other parts of the world.

Data and Methods
Study Area

Poyang Lake is located in the northern part
of Jiangxi Province (28°38'~29°19'N and 115°43'
~116°29'E) (Fig. 1). Poyang Lake is an essential
hydrological regulation area in the middle reaches of
the Yangtze River, with a variety of land cover types
and abundant natural resources in the lake area [20,
21]. Therefore, monitoring the surface water body area
of Poyang Lake is of great ecological and hydrological
importance in determining the inundation time and
annual inundation of the marshland [22, 23].

Datasets
The imagery datasets between 1987 to 2019 are

utilized for surface water extraction and water condition
change detection (Table 1). Some of the Landsat images
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Fig. 1. The study area and location of Poyang Lake in China.
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Table 1. Description of datasets involved in the study.

Year Sensor Path Row Resolution Image Collection ID Images
1987~2012 Landsat 5 TM 121 40 30m LANDSAT/LT05/C01/T1_SR 87
2013~2019 Landsat 8 OLI 121 40 30m LANDSAT/LCO08/C01/T1_RT 28
2000~2012 MODIS 121 40 500m MODIS/006/MOD09GA 9

suffered from huge cloudiness or even missing data, and
the MODIS datasets were selected as supplementary
datasets for these situations.

To analyze the seasonal variation of Poyang Lake,
four scenarios per year were selected to represent
the four seasons with the minimal cloud cover, i.e.,
spring (March 01-May 31), summer (June 0l-August
31), autumn (September 01-November 30), and winter
(December Ol-February 28). Finally, 87 scenes of
Landsat 5 TM from year 1987 to 2012, 28 scenes of
Landsat 8 OLI from year 2013 to 2019, and 9 scenes
of MODIS from year 2000 to 2012 were selected
(Fig. 2). The above datasets have been orthorectified and
atmospherically corrected to obtain surface reflectance.
An automatic cloud masking procedure was applied
using the C Function of Mask (CFMask; [24]) band
included in the Landsat datasets.

Methods
Water Extraction Using GEE

GEE cloud computing platform is widely used
in many large-scale and long-time remote sensed
applications [25, 26]. In this study, all the steps of data
access and processing were conducted online, without
any help of desktop-based software.

Four frequently-used water indices are calculated
from the prepared Landsat data, i.e., NDWI, MNDWI,
EWI, AWEIL The NDWI, proposed by Mcfeeters in 1996,
is based on the normalized ratio index for the green and
near-infrared bands, which is generally used to extract
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Fig. 2. Acquire time of Landsat datasets in this study.

information about the water bodies in images [27].
Based on the NDWI analysis, an improved normalized
difference water index, MNDWI, was proposed to
distinguish between shadows and water bodies, which
solves the problem of difficult to eliminate shadows in
water extraction [28]. When extracting water systems in
semi-arid areas, the enhanced waterbody index (EWI)
can effectively suppress background noise such as
buildings, bare land and vegetation [29]. An automatic
water extraction index model (AWEI) was constructed
[30]. The equations (1)-(4) are calculated as follows.

NDWI = (pgreen = Pnir) / (Pereen + Pnir) (D)
MNDWI = (pGreen - pMIR) / (pGreen + pMIR) (2)

EWI = (pgreen — Pnir — Pmir) / (Oreen + Pnir + PmIR)
3

AWEIL = 4 * (Pgreen — Pmir) — (0.25 * pyg
+ 2.75 % Pswir) @)

where p. . Purs Pume Pswi TEPresent the reflectance
values of green, near-infrared, shortwave infrared
bands of Landsat 5 TM, Landsat 8 OLI and MODIS,
respectively.

After calculating the four water indices from
Landsat datasets, the practical reference conditions
of images are very complex due to the fact that the
experimental datasets consist of sensors with different
radiometric resolutions and a long time series [31].
Thus, to accurately extract the water body area, the
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Table 2. Accuracy assessment of the four water indices.

Water indices OA OR CR KC
NDWI 97.1955 4.14 | 0.64 0.9425
EWI 96.2641 6.05 | 031 0.9238
AWEI 95.0329 492 | 3.56 0.8977
MNDWI 92.6927 3.63 8.35 0.8473

optimal thresholds for the four water indices were
selected by manually checking the match between the
water surface results and the Landsat images.

Accuracy Evaluation

To evaluate the performance of the four water
indices, 80-100 real samples were randomly selected
from the high-resolution images (i.e., GeoEye-1 on
Google Earth). The overall accuracy (OA), omission
rate (OR), commission rate (CR) and kappa coefficient
(KC) were used for accuracy assessment (Table 2).
It can be observed that the accuracy of all four water
indices is high, with OA exceeding 90%, and the NDWI
method is slightly more accurate than the other three
methods. Therefore, the NDWI method was chosen as
the extraction method for the water body area of Poyang
Lake.

Driver Analysis Methods for Poyang Lake

Pearson’s correlation analysis, principal component
analysis, and regression analysis were performed by
using Statistical Product and Service Solutions (SPSS
25) software. (1) Pearson’s correlation analysis was used
to yield the correlation coefficients between the driving
factors and water body area [32]. (2) To eliminate
the effects of different dimensions, the original data

/km?

were standardized. The Kaiser-Meyer-Olkin (KMO)
and Bartlett spherical tests were then applied to test
the applicability of the indicator data for principal
component analysis [33]. (3) The regression model
was developed between the dependent variable and the
driving factors by using the water body area of Poyang
Lake as the dependent variable [34].

Results and Discussion

Temporal and Spatial Variation Analysis
of Poyang Lake

Temporal Characteristics of Water Bodies

The change in the water body area of Poyang Lake
has shown a declining trend to some extent over the
past thirty-three years (Fig. 3). Due to the floods that
occurred in 1995, 1996, 1998, and 1999, the water
surface arca of Poyang Lake showed an upward trend.
After entering 2000, Poyang Lake was dominated by
the dry season. The sudden decrease in the area of
Poyang Lake in the winter of 2003 coincided with the
storage time of the Three Gorges Dam in that year. The
decrease in lake level may be related to the dry season
storage of water at the Three Gorges Dam [35]. The
total water body area of Poyang Lake was relatively
large in 2010. After severe flooding in June 2010, the
Poyang Lake experienced a severe drought in 2011 [36].
Combined with relevant data analysis, it is found that
the total rainfall and inflow are larger in years with the
larger water body area [37].

The area of water bodies in Poyang Lake mainly
showed an increasing trend from 1987 to 1998
(Fig. 4). The area of water bodies in Poyang Lake
increased by about 72790 km?. The area of the
tributary water systems on the east, west and south
sides of Poyang Lake all increased to different degrees.
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Fig. 3. Statistical charts of surface water area of Poyang Lake during 1987-2019 with four seasons.
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Fig. 4. Changes in the water body area of Poyang Lake (summer data calculated at 10-year intervals). a) 1987-1998; b) 1998-2006;

c) 2006-2017.

Poyang Lake suffered from frequent flooding disasters
from 1987 to 1998, which led to the increase of water
body area during the year. From 1998 to 20006, the
arca of water bodies in Poyang Lake mainly displayed
a decreasing trend, with a decrease of 401.58 km?.
It was mainly concentrated in the flood relief area of
the eastern and western tributaries in Poyang Lake.
The reason is that after 1998, the precipitation of
Poyang Lake basin had decreased significantly. During
the past 10 years of development, the original young
forests had matured, and the forest resources had played
a weakening role in the runoff of the Poyang Lake basin.
From 2006-2017, the area of Poyang Lake decreased by
69.63 km?. The runoff from Poyang Lake decreased,
which was associated with urbanization and increased
urban impervious area.

Spatial Characteristics of Water Bodies

Due to the interaction of climate change, natural
evolution and anthropogenic factors, the seasonal
characteristics of the water body area of Poyang Lake
are particularly obvious. By calculating the water body
arca data of Poyang Lake from 1987 to 2019, the water
body area of Poyang Lake is larger in summer, with an
average area of 3418.78 km? (Table 3). Poyang Lake has
the smallest water body area in winter, with an average
area of 1730.02 km?. The water body area of Poyang
Lake is approximately the same in spring and autumn.

The previous analysis of temporal and spatial
characteristics in wet and dry abrupt changes is mostly
based on statistical data or site monitoring data.
According to the interpreted big data on the historical
changes in the water body area of Poyang Lake, and
combined with the administrative areas of counties
and villages, it is discovered that the spatial location
of the annual flooding is concentrated in the circular

Table 3. Average surface water area of four seasons during 1987-
2019.

Season Spring Summer | Autumn | Winter
Averagearea | 03 07 | 341878 | 2594.87 | 1730.02
(km?)
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Fig. 5. Spatial and temporal characteristics of dry and wet abrupt
transition in Poyang Lake.
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Fig. 6. The surface water maps of four seasons in Poyang Lake.

areas (Fig. 5). The areas along the lake such as Jiujiang
City, Hukou County, Duchang County, Xingzi County,
Yongxiu County, Xinjian County, Nanchang County,
Jinxian County, Yugan County, and Poyang County
have experienced different degrees of flooding. In
autumn, the drought condition of Poyang Lake usually
begins to shrink first from the southwest direction of
Poyang Lake. In winter, only the central, southern and
eastern parts of Poyang Lake are left. In spring, the
surface area of the lake starts to increase, the central
and northern part of the lake is replenished, and a small
area of water surface also appears in the southwest
direction. In particular, the south side of Junshan Lake
is a closed water bodies, which remains essentially
unchanged in area, and its left side is partially preserved
due to its low terrain (Fig. 6) [38]. The spatial changes
in the Poyang Lake basin can provide basic data for the
government’s flood mitigation and wetland protection,
and help mitigate and regulate flood and drought
hazards in the Poyang Lake basin.

Analysis of the Driving Forces for Spatio-Temporal
Water Body Area Variation

Links between Driving Factors and Water Body
Area Variation

This paper analyzes the driving factors of changes

in the water bodies of Poyang Lake from two aspects,
as follows.

Table 4. Correlation between water body area and natural factors.

116500"E

Autumn (2009-10-26)

116°00°F

Winter (2010-01-14)

The natural factors that influence the changes in
water body area include recharge type, temperature
and precipitation. The annual temperature and annual
precipitation of Poyang Lake from 1987 to 2015 were
obtained through the Resource and Environment Data
Cloud platform (http:/www.resdc.cn/Default.aspx).
The average monthly flow and average monthly water
level of Poyang Lake from 2000 to 2007 were collected
from the China Lake Scientific Database (http:/www.
lakesci.csdb.cn/). The t-test for the water body area
and the average annual precipitation, average monthly
water level, average monthly flow was passed with a
confidence level of 0.05. It indicates that the average
annual precipitation, average monthly water level, and
average monthly flow have a positive effect on the
change of water body area in Poyang Lake (Table 4).

Due to the complexity and diversity of anthropogenic
factors, this paper mainly selects representative factors
such as economy, population and urbanization to study
the influence of anthropogenic factors on the Poyang Lake
basin. The relevant data from 2000 to 2019 were obtained
by consulting the Jiangxi Provincial Statistical Yearbook
(http://tjj.jiangxi.gov.cn/). According to the results of the
t-test of the confidence level (Table 5), the anthropogenic
factors that have a negative impact on the water body area
of Poyang Lake are as follows: Total Population>Gross
Fishery Product>Gross Product of Agriculture, Forestry,
Livestock and Fishery>Gross Domestic Product per
capita>Gross Domestic Product>Floor Space of Buildings
Completed.

Natural factor Pearson correlation coefficient et
P t Statistical Significance (sig)
Average Annual Precipitation 0.511 P<0.05 -15.436 0.000
Average Annual Temperature -0.252 P>0.05 -42.179 0.000
Average Monthly Water Level 0.928 P<0.05 -18.259 0.000
Average Monthly Flow 0.596 P<0.05 4.185 0.000
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Table 5. Correlation between water body area and anthropogenic factors.
; t-Test
Category Anthropogenic factor Pearson coqelatlon
coefficient P t si
g
Gross Domestic Product per capita -0.552 P<0.05 -30.116 0.000
Gross Domestic Product -0.543 P<0.05 6.651 0.000
Gross Product of Construction Industry -0.437 P>0.05 4.273 0.001
E . Gross Industrial Product -0.464 P>0.05 4.512 0.000
conomic
Gross Fishery Product -0.564 P<0.05 8.086 0.000
Gross Product of Agrlcult.ure, Forestry, Live- 0.559 P<0.05 3712 0.000
stock and Fishery
Urban Fixed Assets -0.408 P>0.05 4.553 0.000
Population Total Population -0.605 P<0.05 97.101 0.000
Urbanization Floor Space of Buildings Completed -0.520 P<0.05 2.137 0.047

Through the study of the water body changes in
Poyang Lake over the past thirty-three years, the water
body changes in Poyang Lake are mainly composed of
natural factors and anthropogenic factors. The natural
factors are mainly influenced by climate change and
the surrounding rivers (Yangtze River, Min jiang River,
etc.). The details are as follows: after March, influenced
by the connection of the five rivers, Poyang Lake starts
to enter the lake flood season. April-June is the main
flood season of the Poyang Lake basin. In July, the flood
season in the Poyang Lake basin ends with a significant
decrease in precipitation, but July is the main flood
season of Yangtze River basin. Due to the influx of
Yangtze River water into the lake, the water body area
of Poyang Lake reaches the annual maximum. With the
arrival of the high temperature and autumn dry season,
the precipitation of Poyang Lake decreases dramatically,
but due to the influence of the Yangtze River, the water
level of Poyang Lake decreases less than the impact of
reduced precipitation. In September, the water level of
Poyang Lake remains high for a long time under the
influence of the Yangtze River, and in October, the
water level shows a downward trend. From December
to February of the following year, Poyang Lake appears
a dry period. In general, the water level of Poyang Lake
is most likely to reach the lowest value in January or
February.

The anthropogenic factors for changes in the water
body area of Poyang Lake mainly include policy and
economic factors [39]. The construction of Three
Gorges Dam in 1994 had certain influence on the
change of water body area in Poyang Lake. As Poyang
Lake belongs to the middle and lower reaches of the
Yangtze River, changes in the water level of the Yangtze
River will directly affect the flow in and out of Poyang
Lake. If the water level of the Yangtze River drops,
its “emptying” effect will cause the water level of the
lake to drop and the water surface area of the lake to
shrink. After the storage of the Three Gorges Dam,

the amount of water from the Yangtze River decreases,
and the drop in water level increases the difference
between the Yangtze River and Poyang Lake, which
accelerates the outflow of water from Poyang Lake.
The above-mentioned situations also have an impact
on the amount of water flowing into Poyang Lake.
From 1987 to 2019, changes in the GDP and industrial
structure of the Poyang Lake basin have played a role
in the changes in the water body area of Poyang Lake.
In 2009, with the “Poyang Lake Ecological Economic
Zone Plan” becoming a national strategy, the Poyang
Lake City Group and related industries have become
the most important industries in China [40]. With the
improvement in the level of urbanization, the wetlands
in the Poyang Lake basin have been converted into
construction land and farmland. Since 2001, with the
increase in industrialization and the use of water for
industrial production, sand mining activities in Poyang
Lake have intensified, resulting in a decrease in the
lake’s water level. As a result, a large amount of water
in the lake has been recharged to the groundwater,
which in turn has exacerbated the shrinkage of the
Poyang Lake’s water body area.

Principal Component Analysis of Poyang
Lake Basin

In this paper, principal component analysis was
performed on the Poyang Lake basin. The Bartlett
spherical test statistic is 520.032 with 55 degrees
of freedom, less than the significance level of 0.05,
and the KMO value is 0.826>0.7, indicating that it is
suitable for factor analysis. The results of principal
component analysis (Table 6) showed that the
cumulative contribution of the first and second principal
components reached 94.464%. Thus, only two principal
components need to be extracted to summarize most
of the information about the driving factors.
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Table 6. The results of principal component analysis in Poyang
Lake basin.

Component Total | % of Variance | Cumulative %
1 8.992 81.746 81.746
2 1.399 12.719 94.464
3 0.464 4218 98.683
4 0.117 1.067 99.750
5 0.017 0.152 99.901
6 0.006 0.056 99.957
7 0.002 0.022 99.979
8 0.001 0.013 99.992
9 0.000 0.004 99.996
10 0.000 0.004 100.000
11 0.000 0.004 100.000

Varimax was applied to rotate the factors and
calculated the factor loadings. The anthropogenic
factors had higher loads on the first principal
component, and the natural factors had higher loads
on the second principal component (Table 7). It can be
concluded that the driving factors of the first principal
component in Poyang Lake basin are population,
economic and urbanization factors, and the driving

factors of the second principal component are average
annual temperature and average annual precipitation.

General Relationship of Water Body Area and Water
Level, Temperature, Precipitation

The water body area-water level model and the
water body area-precipitation-temperature model were
established based on the relevant data of Poyang Lake
(Table 8). By establishing the water body area-water
level model and the water body area-precipitation-
temperature model, it can provide new methods for the
dynamic monitoring of water body area under severe
meteorological conditions, and solve the problem of not
being able to monitor lake surface water information in
a timely manner in the absence of data.

Where 4, is the water body area (km?) extracted
from the remote sensing image; A is the water body
area (km?) for regression simulation; R, . is the
correlation coefficient between the remote sensing
observation and the simulated water body area; w is the
average monthly water level (m); 7 is the average annual
temperature (°C); P is average annual precipitation
(mm); X is the cumulative symbol for each year.

Conclusions

The availability of the archived Landsat images
and the wusability of the GEE platform provide

Table 7. Factor loading matrix after rotation in Poyang Lake basin.

Category First Principal Second Principal
Factor Index Component Component
Average Annual Precipitation 0.371 -0.784
Climate
Average Annual Temperature 0.143 0.881
Population Total Population 0.981 0.048
Urbanization Floor Space of Buildings Completed 0.992 0.005
Urban Fixed Assets 0.993 0.010
Gross Product of Agriculture, Forestry, Livestock and Fishery 0.993 0.040
Gross Industrial Product 0.992 -0.015
Economic Gross Product of Construction Industry 0.985 -0.016
Gross Domestic Product 0.994 0.015
Gross Fishery Product 0.995 0.058
Gross Domestic Product per capita 0.991 0.023
Table 8. Regression model of water body area, water level, temperature and precipitation.
Base Period Regression Formula Goodness of Fit R, tsim
2000-2007 Agim = —8.57 x w? 4+ 433.59 x w — 1427.90 0.8750 0.9354
1987-2015 Y Agim = 211.51+ 1.203 X X P +32.58 X 3T 0.9994 0.9997
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an advanced approach for monitoring long-term
and large-scale environmental and land cover changes.
In this paper, a successful study of surface water
changes in Poyang Lake from 1987 to 2019 was carried
out using a large number of Landsat images and the
GEE platform, combining yearbook statistics to analyze
the driving factors of water body area changes in
Poyang Lake. The results showed the following:

(1) From the temporal perspective, the water body
arca of Poyang Lake shows a clear decreasing trend.
From 1987 to 1998, Poyang Lake had frequent floods,
and the water body area showed an increasing trend,
with the area of water bodies in Poyang Lake increased
by about 727.90 km? After 2000, Poyang Lake
entered the low-water period. In 1998-2006, Poyang
Lake decreased the water body area by 401.58 km?.
In 2006-2017, the water body arca of Poyang Lake
increased slowly. During 1987-2019, the water body
area of Poyang Lake was relatively small in 2009 and
2011.

(2) From the spatial perspective, the area of the
water bodies gradually decreases from the center of the
lake to the surrounding area. It shows fluctuations in
area centered on the northern estuary and the southern
main lake area, but some areas are basically stable, such
as Junshan Lake and the southern lake area. Generally
speaking, the lake surface is vast during the flood
season, and the areas along the lake such as Nanchang
County, Xinjian County and Poyang County are prone
to flooding, while only a few water belts are left in
the dry season. Using remote sensing to monitor lake
changes is different from traditional statistical data,
which not only investigates the dynamic changes of the
Poyang Lake, but also indicates the spatial location of
the changed areas.

(3) The results of the correlation analysis show
that water level, precipitation and monthly flow are
positively correlated with changes in water body area.
Temperature has little effect on the changes of water
bodies in Poyang Lake. The anthropogenic factors
are negatively correlated with the changes of water
body areca in Poyang Lake. The order of influence
are as follows: Total Population>Gross Fishery
Product>Gross Product of Agriculture, Forestry,
Livestock and Fishery>Gross Domestic Product
per capita>Gross Domestic Product>Floor Space of
Buildings Completed.

(4) The results of the principal component analysis
indicate that population, economy and urbanization
are the first principal components of the Poyang Lake
basin, while average annual temperature and average
annual precipitation are the second principal component
of the Poyang Lake basin. It shows that anthropogenic
factors have more influence on Poyang Lake basin than
natural factors. Therefore, protective measures should
be strengthened to realize the sustainable development
of Poyang Lake basin in the future development and
utilization process.

Dynamic monitoring of temporal and spatial
changes in water bodies using the GEE platform can
help more countries and regions understand the changes
of the lakes and rivers, and provide technical references
for policy and planning. In the future, Poyang Lake
water body research will adopt higher temporal and
spatial resolution data and more accurate methods to
extract water body information.
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