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Abstract

Kelp forests have large biomass and high productivity in coastal ecosystem. In this
study, we tried to estimate the thickness of kelp forests using acoustic method. The
field survey was conducted in the coastal points (n = 32) of the Shiretoko Peninsula in
the end of July 2009. The thicknesses were collected via acoustic method and direct
observation using ROV. The acoustic component consisted of a BL550 echosounder
with a 200 kHz. The vertical resolution of BL550 was 6 cm. The estimated
thickness using acoustic method corresponded with direct observation. The estimated
thicknesses by acoustic method were to be from 36 to 126 cm. On the other hand, the
thicknesses by direct observation were to be from 30 to 120 cm. Root mean square
error (RMSE) between acoustic method and direct observation was 6.54 cm. It was

suggested that acoustic method was available for estimating thickness of kelp forests.
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Fig. 1 Study area
Table 1 Acoustic specifications of BL550
Variable Specification
Frequency (kHz) 200
Transmitted pulse length (ms) 0.08
Ping rate (s!) 1
Beam angle (degree) 6
Sound speed (m/s) 1512
(a) (b)
0 5 0 -
Sea water Head of the kelp forests
Sea water

Depth (m)

'
7 4 N "1{5_ 3 \ Sea bottom
- | Bottomefghd lelp rests
1

Fig. 2 (a) Echogram of kelp forests detected with the BL550. (b) Echogram of bare
ground. Black lines are the boundaries of groups: kelp forests, sea bottom, and

sea water. The color bar indicates acoustic intensity.
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Fig. 3 Example of a single ping of the kelp forest. Dashed lines indicate
boundaries between kelp forest and sea water at level 4 and

between kelp forest and sea bottom at level 255.
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Fig. 4 Example of direct observation using ROV. Arrow indicates top of kelp forest.
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Table 2 Thickness of kelp forests measured by acoustic method and direct observation.

Error indicates difference between acoustic method and direct observation

Acoustic method Direct observation Error
No.
(cm) (cm) (cm)
1 36 30 6
2 36 42 -6
3 42 42 0
4 42 42 0
5 48 48 0
6 48 48 0
7 48 48 0
8 48 60 -12
9 54 48 6
10 54 48 6
11 54 48 6
12 54 48 6
13 54 54 0
14 54 54 0
15 60 48 12
16 60 54 6
17 60 60 0
18 60 60 0
19 60 60 0
20 60 60 0
21 66 66 0
22 66 66 0
23 66 72 -6
24 66 72 -6
25 72 60 12
26 72 72 0
27 72 78 -6
28 78 60 18
29 78 66 12
30 84 78 6
31 108 114 -6
32 126 120 6
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