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Te AU -3+ fa i H=2.53T+1.03  0.509 <0.01 H=1.76T+0.97  0.715 <0.01
TN e+ A fh i H=2.46T+0.88 0486 <0.01 H=1.65T+0.81  0.711 <0.01
At B R R TR A IR B H=2.44T+0.82 0479 <0.01 H=1.63T+0.79  0.708 <0.01
S+ e BRI R e+ R R H=243T+0.78 0475 <0.01 H=1.62T+0.79 0.71 <0.01
& IR AR e R H=2.5T+0.98 0.475  <0.01 H=1.69T+0.83  0.713 <0.01
St e IR T S+ IR e+ i PR+ R H=2.52T+#1.02  0.501 <0.01 H=171T+0.84  0.713 <0.01
SRR R R B R M H=2.63T+1.34 0522 <0.01 H=1.837+0.92  0.716 <0.01
SR SIRF IR S A R B R H=2.687+1.49  0.527 <0.01 H=1.89T+0.95  0.716 <0.01
SRR TR AL H=2.77T+1.74 0529 <0.01  H=199T+1.01  0.722 <0.01
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Fig. 6 Division of the 1st stage restoration region of submerged plant in Baiyangdian Lake in May 2019
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Table 3 Water transparency requirements of the 1st stage restoration of
submerged plant in Baiyangdian Lake cm
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Fig. 7 Submerged phytoremediation technology road
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Remediation technology of submerged plants in Baiyangdian Lake based on
light compensation depth
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Abstract Submerged plants are the key to the ecological restoration of shallow lakes. In this study, submerged
plants in Baiyangdian Lake area were sampled in 2018 and compared with its history. The changes of the
underwater light field were also analyzed in March and May 2019. Considering the underwater light field, anti-
pollution and light sensitivity of submerged plants, a two-phase restoration plan for submerged plant
communities (stain-resistant + medium-tolerant and sensitive species) was determined. The results showed that
the submerged plant community surveyed in the spring, summer and autumn of 2018 were taken as research
target, the correlation between the measured light compensation point of the community and its composition and
the dominant species were determined, and the plant proportion has slight effect on the light compensation point
of its community. For example, the combination of P.pectinatus +Ceratophyllum, the light intensities of the
community light compensation point with P.pectinatus as the dominant species (2:1 and 50:1) were 22.46
pmol-(m*-s)™" and 26.05 pmol-(m*-s)”', respectively. The light intensities of the community light compensation
point with Ceratophyllum as the dominant species (1:2 and 1:5) were 35.01 pmol- (m*s)™' and 37.79 umol -
(m*-s)”", respectively. The results of the underwater light field showed the light attenuation coefficient had a
trend of low values in the east and high values in the west. This spatial variation trend was similar to that of
chlorophyll a and total suspended matter. Of which, the effect of chlorophyll was greater. The high-value
regions had more human interference, while the low-value regions had less human interference. The depth of
light compensation and the transparency of submerged plant populations (communities) showed significant
linear positive correlation (most R’ values were higher than 0.74). The ratio of light compensation depth of
submerged plant population (community) to actual water depth was used to evaluate the first stage of
Baiyangdian restoration area, and through the correlation analysis of early light attenuation coefficient with
chlorophyll a, suspended matter and DOC, it was determined that chlorophyll a and suspended matter content in
the water body could be reduced, so as to increase the depth of light compensation of submerged plants, and then
achieve the restoration of submerged plant communities. The above research results can provide a reference for
the ecological management of Baiyangdian and northern lakes.

Keywords optical compensation depth; staged ecological restoration; Baiyangdian Lake; submerged plants
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