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Fig. 1 Diagram of a small round submersible cage.
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Fig. 2 The moving paths of typhoons ’ "/

MERANTI and MALAKAS. A small .| %

round submersible cage is marked by a f
red diamond. Thie '
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Table 1
small, round, submersible cage were measured

During the experiment, the water depths of the depth sensors that were attached to the nine positions of the

Depth of cage top (m)

Depth of cage middle (m) Depth of cage bottom (m)

D Adoption  Record - -
ate time number position position
AVG SD  deepest shallowest AVG SD  deepest shallowest AVG SD  deepest shallowest
N 37 06 45 1.1 N 6.6 08 77 2.0
S 40 04 46 2.2 S 69 04 76 4.6
NO.1
glo.oy3 385days 1842 09 02 12 0.2
w 4.1 0.3 4.7 24 w 69 06 77 2.9
E 40 03 4.5 2.5 E 70 04 76 4.6
N 221 32 253 9.0 N 210 3.0 247 5.6
NO2 S 232 28 262 8.9 S 218 33 248 5.2
of31g A8days 232 202 23 237 8.3
w 231 29 263 9.1 w 202 3.1 250 7.1
E 224 22 254 10.3 E 222 31 253 5.8
N 37 06 45 1.3 N 6.6 07 75 3.5
NO3 S 43 02 4.7 3.0 S 72 04 76 5.2
ofgas 7Odays 336 110 1.7 0.7
- w 44 02 4.9 3.1 w 68 06 7.6 4.1
E 42 03 4.5 2.3 E 7.1 04 76 5.2
recorded duration (m/d)
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Fig. 3 During the study period, the water depths measured by depth sensors attached to the top, center, and bottom

of a small, circular submersible cage.
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Fig. 4 The velocity of the water current in the vicinity of the small, circular, submerged cage during the study period.
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Fig. 5 Relationship between current velocity and cage volume ratio during NO. 1.
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Fig. 6 The velocity and direction of the nearby water when Typhoon Meranti (201614) passed by the cage on

September 14.
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Fig. 7 The current velocity (dashed line) and water depths at three locations of the cage when Typhoon MERANTI

(201614) passed by on September 14.

PSS OHENEE - 12:30 FOERE( PR 30 cm/s £f
FEHI 3 hr > 0.5 hr Y = 41.6 cm/s » [
ALk 13:00 - 14:00 2 EIHLGTEFHE | hr &35
40 cm/s DL = o BIREE A ORGSR R TSR - Bdrp
TR G R RO S5 o2 I % A [ AR S B T S O IRE [T
FEMBL © i G JEGE1% RIS NRRRLE MR - S
A 1 IRFEER 20 cm/s BT  IERTRIAEIR
FELAAER ~ BT R > TESHRILE 10 c/s « 534} -
L e JRREIRE AR B U0 B i 7K R EREERY
24 hr 8t > RIPYERE LS — 20 > B
AN Fig. 7 Fx - BeEESGERT > 14 HIVE R
(00:00 - 0300) » "FYLHIFEMIRELRTF LERTE 18 m
TREE » HRES R ESERAE 23 - 24 m ZKEERR o {HELIRFAY
FERGISER BRI PR > KT —3 0 1E 7:00 fof5
ZFENE LS~ R~ EERAY 3 HIEGRT AER
20 m ZKEREE » BER R UIAEHERYZK N B B Ry
H o [MEeEER TSI R 12:30 K > 8
HIEFEFELEK T 26 m FEAVAHMEESHHIES T L2
HI7KEE 5 m g HIEHNFREER TP E R BEA > H#E
HIFERE R E N (EREZSEFTE) » EEEE
BRE - BhAh o SHRTEIES A BIS A > (RS
IRF > TIREREEARMEIRHET o 02 B AT

HERYTETE © AKX Fig. 6 - 7 iz > Bk 9 H 14
H T4 14:00 - 15:00 Rzl - miEEs -
FEIKEE 6 - Tm i > AN ERRITER L 10 -
15 m iz > FRE_EERIEREERIFE —F i - iEE
FTHIE S B A T LB AE TSP o R RS
P > AR SR IR 2 7K BRAY B LS e S
A o B _EAAE By ~ ol R JERER R0 IR
FIETEE L R R AR R A AE R - CHERH
FHE R R 1 BEEE 20 cm/s BIHAR > 761
RRRIHIECTiNRI TS ot T N Qe e IR SY
AZKEE 10 m BE - 0 BER R FRE R GR R —E 7K
BRI 20 m R o BRI 6 m (RS LB IS
PrHE T A ARIEEAE 10 m HAEE s - mg
JR 1% TR R AR E  (H/K MR ~
R~ TR 3 BRI 2R 20m ZKER)E
ARG RS SRR IR - HEHIAEREAEZK T E
PREEAE—tE - Fig. 8 EiP/EM KT S em/s LI
MAABGE-1.5 WBUE - FERIBEAN SR B - this
HRELE - St R RN R O IR A B
TR TAERF RTINS - IR A SE AR - 1T
30 min HUR—REPKERIFGE - WA EAEE
[ FEBAFSEERT 5 - 10 sec [19884L, » HKAZEHFINR



70 AR

1.5 F
x
X
) x xx
1.0 F
x X x
x x
x
x x x x
05 F xX g;’x¥ x* *
xx xxxXx xix x %

2 XX 2% "ixxf o
& gt i a3 x_ X x
= ;gﬁ:i X x
= x X xx
) * X e xg X X 36.4.-03
4 * * x 30.1.-03

0.5 F

x . -0.6
X 416,09
1.0 F 10.9..21.0
(9/14 14:00-14:30,
i typhoon)
i X 32.-14
L5 (9/14 17:00, after typhoon)
x 18.8, -1. * 1 current speed, volume ratio
(9/14 17:30, after typhoon)
2.0

0 5 10 15 20

25 30 35 40 45

current speed (cm/sec)

Fig. 8 Relationship between current velocity and cage volume ratio during the NO. 2 period.
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Impacts of a Typhoon on the Depth and Structure of a
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ABSTRACT

Frequent occurrences of typhoons invading cage culture farms and causing the death or escape of all the
farming fish result in substantial losses for farmers in our country and abroad. Before a typhoon hits Taiwan,
fishermen who use round submersible cage farming will submerge the cage to a depth of about 20 meters to avoid
the effects of strong currents and waves on the sea surface. Typhoons are prevalent in Taiwan during the summer
and fall. However, the fisherman are unaware of the depth changes of the cage. In this study, 9 depth sensors and
an Acoustic Doppler Current Profiler were attached to a small round submersible cage with a diameter of 16 m
and a net depth of 8 m in order to detect the change in the cage's depth in different parts, as well as the speed and
direction of current during the typhoon that struck Taiwan. The cage can maintain a stable depth when there is no
typhoon, but when the current speed exceeds 20 cm/s, its volume ratio will decrease and it will float to the surface.
When the center of the Meranti Typhoon passes through the culture farm, the current speed exceeds 30 cm/s for
approximately three hours, with a maximum speed of 41.6 cm/s that is maintained for approximately half an hour.
The deformed cage is floated from a depth of 20 meters to a depth of 5 to 8 meters. The center of the Malakas
Typhoon did not pass through the culture farm, but it caused the cage to float upwards and the mesh to become
severely deformed, resulting in a reduction in breeding space. This research may provide the cage culture industry
with references for the technological development of the anti-strong flow cage, cage structure fixation, and

underwater anchor to reduce fish culture mortality.

Key words: Typhoon MERANTI (201614), net deformation, depth change, cage float
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