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Fig.1 Sampling points in Lake Wuliangsuhai
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in Lake Wuliangsuhai in July 2017
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Table 1 Phytoplankton inversion model in Lake
Wauliangsuhai in spring

T

Factors L 572 Model equation R? F
Hofls Z W Y=0.343X%-0.66X+10.56 0511 24.143
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Table 2 Phytoplankton inversion model in Lake Wuliangsuhai in summer
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Lake Wuliangsuhai in autumn
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Using Remote Sensing to Estimate Seasonal Variation in
Phytoplankton Biomasses in the Lake Wuliangsuhai

YUE Chengpeng®, LI Xing®", BAO Longshan®, WEI Jingting*

(1.College of Geography Science, Inner Mongolia Normal University, Hohhot 010022, China;
2.Water-saving and Agriculture Center, Inner Mongolia Normal University, Hohhot 010022, China;
3.Forestry and Grassland Bureau, Ordos 016100, China;
4.Inner Mongolia Environmental Science and Technology Co. Ltd, Hohhot 010011, China)

Abstract: [Background1The Lake Wuliangsuhai is located at Wulategiangi and is the eighth largest freshwater lake
in China. It is also a reservoir receiving discharge of domestic sewages, drainage water from proximal irrigated
farmland, and treated industrial wastewater in Hetao Irrigation District. The rapid development in industry and
agriculture over the past few years in this region has led water quality of the lake to deteriorate, and the emergence of
eutrophication has made the lake worst polluted in Inner Mongolia. Phytoplankton is a primary productivity of the
lake and its community structure such as species, quantity and biomass could be used as indicators to evaluate lake
water quality. Traditional water quality monitoring systems are costly and laborious, and modern technologies such
as remote sensing are able to timely monitor eutrophication emergence and prevent its development at a fraction of
the cost of the traditional systems. [ Objective]l The objective of this paper is to evaluate the feasibility of using
satellite imageries to inversely estimate phytoplankton biomass in spring, summer and autumn, respectively, in the
Lake Wuliangsuhai. [ Method ] Water samples were taken 0.5 m below the water surface from points located by GPS.
MgCO; solution was added to the water samples on site prior to being shipped to laboratory for chemical analysis.
The mass concentration of chlorophyll a in water samples was measured using a spectrophotometer. The Landsat8
OLI imageries were pre-processed using the ENVI 5.5 software and the derived data, along with the measured
chlorophyll a content, were used to establish and test an inverse model to calculate the phytoplankton biomass in the
Lake Wuliangsuhai.l ResultJThe relationship between the content of the chlorophyll a and the satellite imagery index
can be described by a quadratic polynomial regression equation, but the accuracy of the model varied with season.
The decisive factor and root-mean-square error of the model were 0.463 and 2.71 mg/m®for spring, 0.86 and 3.67
mg/m? for summer, and 0.602 and 4.67 mg/m? for autumn, respectively. [ Conclusion] The model established based
on satellite imageries to estimate phytoplankton biomass was reasonably accurate and the key to improve its
accuracy is the synchronous data and choosing a proper inversion method.

Key words: phytoplankton biomass; remote sensing inversion; Chlorophyll a; Lake Wuliangsuhai
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Using Remote Sensing to Estimate Seasonal Variation in
Phytoplankton Biomasses in the Lake Wuliangsuhai
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Abstract: [Background]The Lake Wuliangsuhai is located at Wulategiangi and is the eighth largest freshwater lake
in China. It is also a reservoir receiving discharge of domestic sewages, drainage water from proximal irrigated
farmland, and treated industrial wastewater in Hetao Irrigation District. The rapid development in industry and
agriculture over the past few years in this region has led water quality of the lake to deteriorate, and the emergence of
eutrophication has made the lake worst polluted in Inner Mongolia. Phytoplankton is a primary productivity of the
lake and its community structure such as species, quantity and biomass could be used as indicators to evaluate lake
water quality. Traditional water quality monitoring systems are costly and laborious, and modern technologies such
as remote sensing are able to timely monitor eutrophication emergence and prevent its development at a fraction of
the cost of the traditional systems. [ Objective]l The objective of this paper is to evaluate the feasibility of using
satellite imageries to inversely estimate phytoplankton biomass in spring, summer and autumn, respectively, in the
Lake Wuliangsuhai. [ Method ] Water samples were taken 0.5 m below the water surface from points located by GPS.
MgCO; solution was added to the water samples on site prior to being shipped to laboratory for chemical analysis.
The mass concentration of chlorophyll a in water samples was measured using a spectrophotometer. The Landsat8
OLI imageries were pre-processed using the ENVI 5.5 software and the derived data, along with the measured
chlorophyll a content, were used to establish and test an inverse model to calculate the phytoplankton biomass in the
Lake Wuliangsuhai.l ResultJThe relationship between the content of the chlorophyll a and the satellite imagery index
can be described by a quadratic polynomial regression equation, but the accuracy of the model varied with season.
The decisive factor and root-mean-square error of the model were 0.463 and 2.71 mg/m®for spring, 0.86 and 3.67
mg/m? for summer, and 0.602 and 4.67 mg/m? for autumn, respectively. [ Conclusion] The model established based
on satellite imageries to estimate phytoplankton biomass was reasonably accurate and the key to improve its
accuracy is the synchronous data and choosing a proper inversion method.

Key words: phytoplankton biomass; remote sensing inversion; Chlorophyll a; Lake Wuliangsuhai
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