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Fig.1 Location of study area and sampling

sites in Caohai Lake
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Tab.1 Weighting values of water quality indicators

for lakes in China
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Fig.2 Establishment and verification of each parameter for the water quality regression models
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Fig.4 Concentration distribution of water quality parameters in four seasons of Caohai Lake
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Remote Sensing of Caohai Lake Water Quality Using Landsat Satellite Images
CHEN Yan, LIU Sui-hua, WANG Kun, SONG Shan-hai, LIANG Ping-ping, CHEN Fang

(School of Geography and Environmental Science, Guizhou Normal University, Key Laboratory

of Mountain Resources and Environmental Remote Sensing, Guiyang 550025,P.R.China)

Abstract: Water quality assessment is basic to water environment research and conservation. Water quality
monitoring based on remote sensing is widely applied because it is efficient, economical and can be used to
monitor large areas. In this study, we developed a regression model based on the relationship between
measured water quality data and spectral data from Landsat satellite images. After verification, the model
was used to estimate water quality parameters (WQPs) from the different spectral bands of satellite im-
agery. WQPs included chlorophyll a (chl-a), total nitrogen (TN), total phosphorous (TP), chemical oxy-
gen demand (CODy,) and transparency (SD). The water quality data for developing the model were meas-
ured at 33 sampling sites in August of 2017 and Landsat satellite imagery, providing spectral data for the
model, were obtained in October of 2017. The regression model was then used to estimate WQPs from
Landsat satellite images from the same months in 2000, 2005, 2010 and 2015. The estimated WQPs were
then used to calculate Caohai Lake water quality indices for 2000, 2005, 2010 and 2015. The nutritional
status of Caohai Lake was evaluated using the Trophic Level Index (TLI). The model successfully met the
study objective of providing information on current water quality conditions in Caohai wetlands, derived
from Landsat images, that is valuable for conserving Caohai wetland and controlling pollution. Results
show that: (1) Water quality parameters estimated from the regression model, based on spectral bands
from satellite imagery, can show the large-scale distribution of water in Caohai Lake. Overall water quality
of Caohai Lake in 2000, 2005 was mesotrophic and was slightly eutrophic in 2010 and 2015. The TLI in-
creased and then decreased; (2) There is clearly seasonal variation of water quality in Caohai Lake. The
TLI across four seasons was in the order: spring™summer>winter >autumn and attributed to intensive
farming and tourism around Caohai Lake in spring and summer. (3) Spatially, the TLI of the inlet and
surrounding area of Caohai Lake was higher than that at the lake center and outlet. The inlet is near Wein-
ing County, and the discharge of municipal sewage and nonpoint source agricultural pollution are serious.
Key words: Caohai Lake: remote sensing; water quality; nutrient assessment; temporal-spatial distribu-

tion



