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Abstract; Submerged plants are an important component of aquatic ecosystems and play a significant role in the matter cycling and
energy flowing of aquatic ecosystems. The coverage and biomass of submerged plants are key parameters for evaluating the stability
of shallow water systems such as lakes. Owing to the echo detector has the feature of high efficiency and no damage monitoring, it
has been used in submerged plant coverage monitoring. Its accuracy algorithm has also received more and more attention. Hangzhou
West Lake, a shallow lake that submerged plants restored successfully, was chosen in this study. The BioSonics portable echo de-

tector—MX was used to collect submerged plant echo samples. It combined with the artificial sample setting simultaneously, the
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submerged plant samples corresponding to the echo detection spot location are collected to verify the accuracy of the echo detection
results. By establishing regression model, the relationship between the percentage of submerged plant volume ( PVI) and the corre-
sponding average fresh weight respectively obtained by echo detection and artificial sample was analyzed, the results show that the
two parameters have good correlation. Interpolation analysis was carried out on the coverage data of submerged plants through the
same season of different lakes and different seasons of the same lake in the unacquired area by using three interpolation methods
called Ordinary Kriging, Inverse distance weighted interpolation and Radial Basis Function ( RBF). The interpolation results are
cross-validated to ensure the accuracy of the method. The accuracy of three methods are Inverse distance weighted interpolation >
Radial Basis Function > Ordinary Kriging. The results will provide the technical support for monitoring submerged plant using the
echo detection and interpolation analysis methods combined in large-scale shallow water bodies.

Keywords: Submerged plants; coverage; echo detection; GIS; spatial interpolation; West Lake of Hangzhou
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Fig.1 Echo detection sections and sampling sites of three lakes
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Tab.1 Water depths,height and coverage of submerged plant,submerged plant volume and

average wet weight per unit area of three lakes

A (A= JK/m T 5/ m 5 HE/ % PVI/% PR/ (g/m?)

Ex 1* 2.356 1.005 96.0 40.96 2280.1
2# 1.325 0.885 100.0 66.78 3715.2
3* 1.083 0.343 80.0 25.32 2559.5
4* 1.741 0.855 100.0 49.10 3452.8
5* 1.999 0.681 100.0 34.05 2584.3
6" 1.228 0.249 70.0 14.17 889.8
7* 1.812 0.425 100.0 23.47 2357.4
8" 2.3152 1.148 99.0 49.09 3084.2
9* 2.181 0.412 89.0 16.83 1520.8
10* 1.584 0.541 65.6 22.40 2190.8

Ly 1* 1.808 0.124 20.9 1.43 1153.9
2# 1.640 0.204 48.1 5.98 2355.3
3* 1.505 0.552 73.0 26.77 3131.2
4* 1.893 0.371 10.0 1.95 0.0
5* 1.834 0.126 37.7 2.59 1295.7
6" 1.621 0.354 73.0 15.94 2851.1
7* 1.493 0.614 58.8 24.18 4404.3
8* 1.071 0.918 99.8 85.54 5517.7
9* 1.352 0.730 70.0 37.80 5007.1
10* 1.008 0.908 100.0 90.10 9595.7

/INEE T 1* 2.052 0.000 0.0 0.00 110.6
2* 1.999 0.673 35.5 11.97 2467.3
3* 2.149 0.525 15.4 3.76 816.1
4* 1.726 0.408 6.3 1.50 717.5
5% 1.602 0.509 16.1 5.10 1882.4
6" 1.506 0.631 1.7 0.71 467.2
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Fig.4 Interpolation results of submerged plants coverage distribution by IDW
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Fig.5 Interpolation results of submerged plants coverage distribution by RBF
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Fig.6 Interpolation results of submerged plants coverage distribution by OK
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Tab.2 Cross-validation results of three interpolation methods in three lakes

‘ Fgb P AN
7

RMSE MEAN RMSE MEAN RMSE MEAN

IDW 20.006 11.848 25.375 16.282 23.594 16.154

RBF 20.565 13.285 30.225 18.168 24.752 17.326

OK 22.059 13.776 26.669 19.463 26.677 20.365
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Tab.3 Cross-validation results of three interpolation methods under different seasons

‘ e " %%

I i )7k
RMSE MEAN RMSE MEAN RMSE MEAN
IDW 17.437 8.683 20.006 11.848 21.294 12.335
RBF 18.499 10.508 20.565 13.285 22.092 15.019
OK 20.445 11.617 22.059 13.776 23.718 13.348
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Fig.7 Seasonal variation of the submerged plants coverage in three lakes
( Different letters indicated that differences were significant( P<0.05) )
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Fig.8 Interpolation results of submerged plants coverage in different seasons by IDW
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( Different letters indicated that differences were significant( P<0.05) )
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