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SPECIFICATIONS

Dimensions:
Weight:

Power Requirements:

Frequency Band:
Acoustic Modem Data Modulation:

Acoustic Modem Baud Rate:

Addressable Acoustic Modems:

Acoustic Modem Processing:
Receive Channels:
FSK Commands:

17.5" (4.4 cm) W x 11.75" (29.8 em) D x 7" (17.8 cm) H (each box)

Deck Box < 30 Ibs. (13.6 kg

Transducer Box < 30 Ibs. (13.6 kg)

Internal 24V lead acid battery (two 12V in series)

External AC, 85 - 265 VAC, 47 - 63 Hz

External DC, 10— 30 VDC

7-15 kHz (LF), other frequencies available on request

PSK and MFSK

2560-15,360 bits/sec (PSK transmit and receive);

140-2400 bits/sec (MFSK transmit and raceive)

100 acoustic modems (more upon request)

Data redundancy 1/2 rate convolutional coding with multipath guard protection
Multi-receive, 7-15 kHz in 250 Hz steps with optional filtering and first response
A through M
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3. ROV AR R
3.1 ARENE
T DRI % | 31T, /INEROV TS L., B U 44T XA OA4 BIRHAE 2 FEiE L7,

¥ N
st & 383 x 331 x 143 mm
Ex 3.9kg
RAFRAE—8 6
6 DOF (BHE)
et Eg§E: EB. LT, @I
E&x : 360°3—1 >, 360°E v F. 360°A—1) >4
Posture Lock™ +01I°EyFAEFRE 01 0—) V5 AE,. 2ARRE
REHE +1lcmI @
AE—F BAKTHRSE3/ v b (1L5m/s)
EARE 100 m
BERE -10°C~60 °C (14 °F~ 140 °F)
= 5 12 @) B R R AR
T #& H 519000 mAh / 97.2 Wh
YTV — EEREEE26V
FIFISHY 4 v & F ¥ — 2 T 7t B K [ 1.085 S
hAS
24— 1/2.3” SONY CMOS
AHE R 12 MP
ISO# Bf B 1/ & T 100-6400
4K UHD : 25/30 fps
ETFAREBE 1080P FHD : 25/30/50/60/100/120 fps
720P HD: 25/30/50/60/100/120/200/240 fps
4 bk
B E 4000 Im

3-1 /NI ROV (Fifish) BESRIA%
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The disappearance of Bdellocephala annandaleiin | & TR Bt
conjunction with environmental changes in Lake Biwa sasme UDNS2

e: f—
— Latest results of lake bottom monitoring "ﬁl'.ﬂ'g.!.;!/:rc\r

Shiga Prefectural Zeze High School  Runo Sato

introduction - —
SUSTAINABLE Eﬂ'@a
DEVELOPMENT ' |
GLALS REAE

‘ ce Scientific
% i ot , knowledge
&  organisms @ Fulfilling

important !
Recognized Every year
apou 1.75million sosces || QRN > g 5 m

Includi fl i species
30 million species
ﬁ ~100 million ormere v’ﬁ x Qi Scuence

extinction
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of Lake Biwa, has disappeared !

Biwaoouzumushi, an endemic species ‘

Total circulation mechanism of Lake Biwa

|Spring — Autumn | viy

atmosphere ¥

does nol resch
the lake bottom

| water I

Wlnter { “

Walter temperature drop
an the surface

Convection_

b Mixing'
lake water

02 (oxygen)
Reach to
the lake bottom

Figure creation by Sayane Sato

Durable egg

Currently breeding
at home
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Water landing with a crane from the ship
N

Si%es  Dive by disconnecting the wire
R

After detecting the bottem of the lake, cut the ballast
Self-propelled to the destination

v -
oL e After arrival, the investigation will start
according to the program,
~ e e .
v e ol i ——

Photographs and videos of the bottem of the lake, tepographic survey, ebservations with various sensers

7 Ascended to
the surface of the water

.
-
wy
'
-

A After the investigation is
completed, the ballast is
dropped and surfaced.

Provision of reference:
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" location

Survey Date

July 22 : Nagahama Port Survey location
(rigaing and survey machinery, AUV leading and adjustment)

July 23 : Shiozu bay Dive01,02 130" 07 00007 X : - . oLl "J 0000
July 24 : TsuduraozakiDive03,04,05 ' ' ==
July 25 : Imazu Dive06,07

July 26 : Deepeast part Dive08

July 27 : Shiozu bay Dive09

July 28 : Nagahama Port
{(Un outfitting and survey mathinery, AUV uniode

\ 4

| surveyarea |
| #r20
,. (\ 0 Deepest part l

s Lake Biwa B

. cal iy
126" 7 200007 1967 15" Q000"
L 2 e 15000 -

O

/ Nagahama Port

Provision of reference: W9 L Tdmirs

li:‘;\;“;ﬁ nun?l?er Dive start time osht:?:vnme 02:‘:,':’[::" coﬁi{f&;{]l‘on Dive time ;;Z;Z?::I?; Confirmation
2021/7/23 Shiuoa Bay I | | 11:59:5) 12:04:35 12:54:28 12:56:00 0:56:07 * ®
20217123 Shioon. Ray Oved2 | 13:46:35 | 13:45:07 | 16:00:03 16:02:07 2:16:32 * *
20217424 Toucursucsk e 10:20:22 0:23:33 10:34:00 10:301 0: 15247 x x
N21/7/24 | sazursnzsk D4 11:38:44 11:41:33 11:43.43 1:52:46 n:14:07 % %
2021/7/24 Tourazk Om=05 | 14:02:45 | 14:06:13 | 16:01:55 16:05:01 2:02:15 e 0
021/ 425 a2y OneOl | 11:14:24 | 11:12:43 | 11:43:15 11:40:14 U:31:50 %) O
IN2N/745 ey el 12:12:49 13:15:59 15:30:03 15:31:07 2:20:13 o 0o
202147726 Usepest part DB | 11:01:42 11:06:03 14:52:56 14:57:53 3:55:11 O o
2021727 Srio: Ry Dwe08 |  11:19:48 | 11:22:00 | 15:21:56 | 15:24:28 4:01:10 5] 0

Dive01~Dive04 Lake Biwa bottom images —  Not confirmed due to turbidity deterioration

Mot confirmed due

Net confrmed due
Lo Lurbediny

Dive01 Dive02 DiveQ3 Dive04

1 rbidity
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Turbidity near the bottom of Lake Biwa

Vertical turbidity distribution

(Near the deepest part of Lake Biwa))

20

Lake Biwa
turbidity

2006/7/26

2012/1/8

2021/7/26 —

worsens 15

than expected

10

¥

Lake Biwa bottom
environment
Concerned about
deterioration

Altitude from the bottom of the lake Biw
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Altitude from the bottom of the lake Biwa (m)
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Water temperature rise

above 1°C in 10 vears
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Temperature tolerance

T i

1 I

6~8°C I Underwater creatures i

i 1.2°C temperature |

- increase i

Similar to the base sequence i i

of the planarian DNA of & ' On land i

Rishiri Island § I Same as the rise of !

A 12% :

Rishiri Y Kot i i
Island -

Rapid water

temperature rise
Big impact!

ROV Survey
o
DIVEL : 2021 7/24 Tsuzuraozaki DIVE2 : 2021 7/25 Imazu

T

Successful ROV investigation ! — Decided to lower the altitude |
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~ Dive04 Dive05~
Altitude 1.5m » Altitude less than 1.0m

ax a0

Envbarge

Biwaoouzumushi confirmation
success!

Dive06~Dive09 YOUZAN Su
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AUV YOUZAN
Photoo raphy Lake Bottom

By underwater robot
Results of large-scale
survey

success!

Future tasks

2021 z 43
Significant

dechne

| ~ Deterioration of lake Biwa environment |

continue monitoring in the future. DNA ¢

It is necessary to § ﬁ
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NMRI National Maritime Research Institute

The success of this project is thanks to " W\ T Hsteat
the cooperation of many people. .
We will continue to investigate !”l!

Biwaoouzumushi for the environment 3 o e
of Lake Biwa and the earth. W : -

EENTFXRYRTA

S G2
g8 g A

Blteiay ‘ PROJECT

Thank you for your attention. % . O QL . nEAIE BLEA,

4—2. [HEPEFEKFS (SIL) 100 AL & KRS TORE

HEE 202248 A 7H~10H
SR ) v (I A B)
WEEE

The disappearance of Bdellocephala annandalei in conjunction with environmental
changes in Lake Biwa — Latest results of lake bottom monitoring
Runo Sato (17 years old, High School, Japan)

The population of Bdellocephala annandalei, an endemic species of Lake Biwa that lives on
the lake bottom, is decreasing dramatically. The cause may be the change in the lake bottom
environment due to the total circulation suspension of Lake Biwa from 2019 to 2020. In 2021,
the entire circulation of Lake Biwa was confirmed. After that, for five days from July 23 to
February 7, we conducted a bottom exploration of Bdellocephala vulgaris with three AUVs
(autonomous underwater robots) at Lake Biwa North Lake. As a result of the survey, the
survival of several B. annandalei was confirmed. We obtained a lot of valuable data such as the
size, number of individuals, and their habitats, etc. Compared to the July 2012 survey, the
turbidity of the bottom of Lake Biwa was significantly worse, and the water temperature had
risen by more than 1°C in 10 years. Particular attention should be paid to these two points.

The relationship between the survival of B. annandalei and the rise in water temperature in
Lake Biwa is not obvious at this point. However, since B. annandalei originated from planarians
of northern lineage that lives in an environment with a water temperature of 6°C to 8°C, it can
be assumed that a sudden rise in water temperature will affect its survivability . Data obtained
from lake bottom monitoring will continue to be important as an indicator of the global
environment.
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