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Mooring observed near-inertial waves

in the southern South China Sea
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National Academy of Marine Research, Taiwan
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About NAMR (under Ocean Affair Council)

National Academy of Marine Research

National Academy of Marine Research (NAMR) located

Introduction

in Kaohsiung was established on April 24, 2019.

Organizational Structure

w Staffs: 80 people, including 37 marine
e Tesearchers (PhD 23 and Master 14)
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Current Missions for 5 Research Center

National Academy of Marine Research
F_ Long-term monitoring of marine
ecology
[g Conservation of marine organism and
habitat
+ Education, Training, Certification and Marine Ecology & Prevention and control technique of
Conservation Research marine invasive species

Center Research and development of marine
biotechnology

Planning and Training Center

* Planning, manage and auditing research
projects

Management of CGA, OAC
* Promotion of popalar marine science education

CL:.

=
Marine Science & Information

AT [r—————
Marine Policy & Culture Research Center

Research Center + Establish a national marine observation network Technology development of ship
model testing

Marine Indusiry &
Engineering Research Center

« Implement long term marine environmental
Investigation Marine industry and blue economy

* Establish a national marine database and big Investigation of saltwater intrasion

* Research and promote of maritime
culture, history, and education.

Cooperate with international and
cross-strait organizations on marine
affairs, marine law and politics, and
caltural research.

data application and hydrauolic model test
* Promote frontier ocean scientific research Research and technology promotion

« Establish and operate National Marine Research fpr maaTi § YR prvabl su gy

Fleets Disaster prevention technology

Developed Projects for MASIRC

( MASIRC- MArine Science and Information Researh Center )
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Project Development Panorama et

National Academy of Marine Research

Research Fleet NODASS
Global, regional and coastal classes

(4000 Tones, 500 Tones, 200 Tones)
” TR T —

Ocean Modeling

— -
NATIONAL Wave iction !
OCEAN

DATABASE

AND

SHARING SYSTEM

- Physical oceanography
- Chemical oceanography
-> Undersea soundscape

A=

Geophysical Survey {

Marine Science and Information Research Center

- Geomorphology
-> Marine Geohazard
-> Seafloor Resource

Hydrological Survey

National Academy of Marine Research
B Increase Buoy Distribution
Surface Data Buoy

9 ~

i Undersea Mooring
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Scientific applications:
® Air-sea interaction observation
® Ocean climate change

Air
Wave, Temperature, Pressure,
Humidity, Wind

Under Water ® Natural hazards monitoring
Temperature, Salinity, ® Undersea activity monitoring
(current velocity)
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Study area

" « Research vessel spends ~4.5 days
from Taiwan to Taiping island.
* The researches were relatively rare
due to the lack of observations

o
3

Field works i‘ 5 & R
* Surface data buoy system (Buoy-S, Buoy-W) 5
Surface

Wave, Temperature, Pressure, Wind 3
Under Water t
Temperature, Salinity, Current - : Y.
Aimed to monitor real-time, long-term oceanic A -
and atmospheric environment in the Taiping =

island Taiping island
* ADCP mooring system (ADCP mooring)
Current

* Bottom mounted ADCP system (TP1, TPS

Wave, current

North_TP3-2021

L‘\l wa

West Buoy-2021 South Bugy-2020

FSouth_TP1-2
<

Station Depth Duration Observation
1.2020/08/31- now 1. wind, wave, current, SST, air pressure
South Buoy (Buoy-S) 50m 2. 2020/09/29~2021/08/06, 2. underwater temperature and salinity (Sm,
2022/03/26 - now 15m, 25m, 35m)
West Buoy (Buoy-W) 627 m [2021/04/30~2022/03/26 wind, wave, current, SST, air pressure
North TP3 (ADCP mooring) 1550 m [2021/5/1~2022/3/20 Current (40 m~900 m)
Bottom mounted ADCP (TP1, TP2) | 46-48 m [2021/5/1~2022/3/20 wave, current

14



Surface data buoy system and moored observations
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The monthly wave height statistics reveal that from March to May, approximately 80% of the waves are less than 1 m. From July to

October, there is a gradual shift in the wave height distribution. From November to February of the following year, waves height predominantly

exceed 1 m.
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The seasonal wind rose diagrams show the transition of winds from southerly in summer to northeasterly in winter and spring.
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Case study: super typhoon RAI (Category 5)
After entering the South China Sea, RAI moves at a speed of 15-20 kilometers
per hour. The wind speed near the center of RAI strengthened to 22 m/s and the

wave height is about 4 m.

The center of RAI is closest to the Taiping island at 6:00 on Dec 18.

ECMWF 2021/12/15 00:00 (UTC

Current measurements in the northern Taiping island

2021 ADCP mooring current profile p 4y
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Current measurements in the northern Taiping island :;f e &i% 3§ 71 R%
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Near-inertial kinetic energy (NIKE) during typhoon RAI

* During typhoon RAI passed through the Taiping island, the NIKE propagates
downward within the upper 100 m in the ADCP mooring.

*+ The depth-averaged NIKE can be enhanced up to 10 J/m? in the open ocean and
5-10 J/m? in the shallow water.

NIKE during RAJ typhoon
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The changes of water masses from top to bottom layers ‘{7}“ e &% 87 R

+ Before 12/19, there are no differences from top to bottom layers.
* During 12/19 to 3/31 of the following year, the cold and salt water occurred
with the change of temperature about 2°C and that of salinity about 1 psu.

T T T ' T T Y

b 12/19 3/31

salinity

5252828 X828 08 R IR OCE T
e e e ¢ 558888338838 8565
2020-20215

The difference of temperature and salinity between near (Gef WEEAART
surface and bottom layers
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2 e
+ The colder and salter water mass coincides with § ) 1) ‘ £ >
northeasterly diurnal current. ] A v | o 3
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Preliminary findings G QAR

* From the monthly wave statistics, the wave heights are mostly less than 1 m (80%) during March to May. From July to
October, wave height distribution becomes broader. From November to February of the following year, waves height
predominantly exceed 1 m.

* The winds are southerly in summer and are northeasterly in winter and spring. There is a transition of wind direction in
autumn.

* The typhoon RAI induced near-inertial current and can be enhanced NIKE up to 10-20 J/m’ in the open ocean and 5-10
J/m? in the shallow water

* From mid-December to the end of March the following year, deep-water masses with low temperature and high salinity
appear due to the northeastward diurnal tidal currents. The cold and nutrient-rich water masses could benefit the coral
reef ecosystem around the Taiping island.

Thank you for listening
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(" Bear Protection Course © Meeting-Info
gen von Dirk Mengedoht werden angezeigt

Anwendun:
Polar Bear (Ursus maritimus)

Carnivora
Canoedea
Ursidae
Ursus

Order:
Superfamily:
Family:
Genus:

Biology:
typical weight 300 - 700 kg (males), 150 - 350 kg (females) — depending on

the nutritional condition
length 1.8 — 2.6 m, height (standing upright) up to 3.5 m (males)

>> largest land predator
fur: almost white to yellowish (sometimes dark yellow, or dirty yellow)

excellent swimmer, feeds almost only on ice-living seals (also bird eggs

rotten carcasses)
+  75% of the time living on sea ice >> marine mammal
*An adult polar bear needs between 50 and 75 seals annually to meet its energy

requirements

0¢ Stummschalten v > Video beenden v

© Meeting:lnfo
©

2 Bear protection Course
Mengedoht werden angezeigt
maritimus)

Polar Bear (Us=ts

Order: Carnivora
Supen‘amily: Canoedea
Family: Ursidae
Genus: Ursus

Anwendungen von Difk

Biology: _
However, humans areé potentially considered to be ;.Jrey as well
can survive up to 8 months without eating (hibernatlon) :

f smell and sense of hearing

well developed and acute sense O
Visual sense similar to humans
- sprint speed of 30 - 45 km/h on distances up to 2km (=8-13 m/s)
_ walks easily 5000 km/a, up to 100 km/day
- normal moving speed = humans

_General behavior: Wary and cautious
Exploring its surrounding (and you)

Not just attacking everything

0 Stummschalten v [ Video beenden v @\.
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(® Bear Protection Course © Meeting-Info
von Dirk Mengedoht werden angezeigt
hout the Arctic

Anwendungen
t five years

g

cognized throu
hen abou

st time W

ns are re
t 500 )

. 19 different polar pear populatio
region Female polar bears reproduce for the fir
giving birth to one or two cubs (weight abou

old;
Males chase and kill cubs
pefore the age of 30 years.

Most adult polar bears die

Biology:-

Emaciated animal

Well-fed bear

3 Video beenden v | (@
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(2 Bear Protection Course © Meeting:info

Specialties

Anwendungen von Dirk Mengedoht werden angezeigt

Hunting (2.5 min):

ple, large furry

Polar bears
have evol’;/gd fdaptations for Arctic life. For ex
cky claws give them good tractionac:l ice

feet and short, sharp
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THE POLAR B TECTED

H THE POLAR BEAR T!

ND SELF DEFENSE KILLS

Anwendungen vor Dirk Meng!
EAR IS PRO
« THROUG REATY IN 1973

» QUOTA HARVEST A

* A GOAL: SAFETY FOR pEOPLE AND POLAR BEARS
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WHEN THE BEAR IS CHECKING Y'

. SNIFFS THE AIR
+ HEAD HIGH
+ UP ON TWO LEGS

=) EASIER TO SCARE OFF
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TAKE PRECAUTIONS FOR OUR OWN
AND THE BEAR’S SAFETY
CHALLENGE IN DEALING WITH THIS TYPE OF
RISK:
MAJOR CONSEQUENCES

Low PROBABILITY —
PRECAUTIONS:

KNOWLEDGE BASED
EFFECTIVE
SIMPLE

(i) @i @ O (810) O &)

@ A Kommentieren

L Bear protection Course Meeting-Info
Anwendungen von Dirk Mengedoht werden angezeigt
precaution
B
|
|

‘Keep your distance

_ Beprepared to meet polar b
wherever — pay attention to the sur

_ Avoid areas where encounters are most likely:
sea shores, front of glaciers, close to ravines
and possible den sites

Avoid becoming careless!
Avoid confrontations and dangerous situations

ears whenever and
roundings

Stay out of the bears path
Never move towards the bear

Q¢ Stummschalten v = (3 Video beenden v 9
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(™ Bear Protection Course © Meeting-Info
Anwendungen von Dirk Mengedoht werden angezeigt
precaution

staying in the field
cook

. Store food securely, in plastic bags to reduce the odor —
ouwMethesbepmgtens

. Deposit waste (human waste) away from the camp at a spot that
can be monitored easily

- Have the weapons close by hand

9 Stummschalten v ) [ O Video beend
Stu nden v

e \"‘ Meeting-Info

( Bear protection CoU
angezeigl

Anwendungen von Dirk Mengedaht werden

camping
with a view

place your camp
y bears walking

preferably SO that it cannot bé seen b

along the shoré
e may attract bears —

Keep a clean camp (burning garbag
rbagel/food next to your tent)

pO NOT store ga

Use a trip-wire fence

good view at them all -and

Place tents so that you have a
so that the bear has an escapé corridor

29



pove Bay; NE Greenland, August 1990

o Fine view
» Away. from shore
» Trip-wire fence

(& summtatn )

l‘searpm«e«ionCuurso © Meeting-Info

ndungen von Dirk Mengedoht werden angezeigt

Anwe!

lose to the ves

Vo AT
[ 30:

tq be_hurt by“ﬁHShandll g
attacked by a bear\
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Anwendunge® von Dirk Meng
Brown Bear (Ursus arctos)

Order: Carnivora
superfamily: Canoedea
Family: Ursidae
Genus: Ursus

Biology:

0 - 700 kg (males), 1 50 - 350 kg (females) — depending on
| average 250 kg

max. weight 30
ding upright) up to 3.0 m (males)

the nutritional condition >> rea
length 1.8—2.6m, height (stan
~> second largest land predator

feeds on everything

8¢ stummschalten v | | @ Video beenden v | | (&
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. Curious
. Attracted by uncommon smells
d, due to changingd conditions
sed to people

nsidered to be

« More stresse
« More and more U

» Human peings are €0
competitors

Q¢ stummschalten (> Video beenden ¥
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staying in the field/camp
urely, in plastic pags to reduce the odor,
leeping tents

rt from the camp

_ store food s€C
— cook outside the S

- Both preferably =~ 50 m apa
y from the camp ata spot that

Deposit waste (human waste) awa.

can be monitored easily

ces (resp- trip wires) around the camp, if available

Use electric fen
Have the weapons close by hand

24/7, separated into shifts, hiring rangers recommended

Bear watch
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‘Keep your distance’
whenever and

the surroundings

ere encounters are
close to

Be prepared to meet bears
wherever — pay attention to
if possible _areas Wh
shores, front of glaciers,

ible den sites

Avoid —
most likely: s€@
ravines and poss

Avoid becoming careless!

nd dangerous situations

Avoid confrontations @
Never move towards the bear

Q¢ Stummschalten v | | O Video beenden v | (@

Precaution

rking activities

ing the bear
g the group)

. Stopallwo

. Keep observ
(share this task amon

. Regroup

. Retreatif possible

. Act according to situation
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BEAR BEHAVIOR
ECKING YOU ouT:

THE BEAR IS CH
ROWLING
PUFFING UP

WHEN
. SNIFFING; G
« HEAD DOWN,

. FAKE ATTACK
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Anwendung
Human/Bear interaction -
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. Observe the bear while moving
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5 Meeting-Info
Case Scenarios

ezeigt

1 Bear Protection Course
(3 Mengedam werden ang

Anwendungen von

es interested and follows:

Bear at closer rangé becom

. Gatherthe group behind the persen with

the weapon
+ Preparetoscare the bear away by making

Joud noise
(flare gun, whistling, shouting, running
h metal items)

engines, clapping wit
« Move away carefully in opposite direction

. Observe the bear while moving

0 Stummschalten v | | (3 Video beenden v
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as itis and sp!
rvatlons:
Effect only proper w.rt. prown-bears plack bears seem
ess affected, - bears not sufficiently’ documented although @
fow records seel indicate @ (Vongraven, NPI, May 2015)
y <2-3m for full effect

sues (red! observe wind direction and

ser as well as the bear, unsafe for

Severe safety s
capacitate the u

strength, may in
helicopter transport)

lllegal in Greenland/Denmark as well asin Svalbard
“The spray isn't brains ina can” (S. French, 1988) —
other safety measures to be taken when working in bear country

supplementary

it will not replace
—itis just

(2 Video beenden o (@
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(® Bear Protection Course © Meeting-info

en von Dirk Mengedoht werden angezeigt

Anwendung
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(® Bear Protection Course @ Meeting-info
Anwendungen von Dirk Mengedoht werden angezeigt

Arriving on sité

. Check behind ridges
. Go around hut/behind shelter

- Have an option for quick retrieval!

8¢ st
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oazo1 @ &

7 Kommentieren

(=]

( Bear Protection COUS® @ Meeting'info

Anwendungen von Dirk Mengedoht werden angezelgt

1.Focus

2. Position

3.Communication

0% Stummschalten v ' | (3 Video beenden v
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. Know your sité

Know your equipment
your head

play’ scenarios in

You are not alone!

Q¢ Stummschalten v | | O Video beenden v oY

gezeigt

stop all working activities
ng the bear

k among the grOUP)

Keep observi
(share this tas

Regroup
Call your host
(station/bridge/ranger)

Retreat if possible or wait for

evacuation
Act according to situation

In case, leave your scientific
equipment behind

0 Stummschflten v | O Video beenden v | | @& C’w
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polar bear at closer rangé pecomes mterested:
Gather the grouP pehind the person with
the weapon
prepare to scare the bear away/ preparé
flare gun (optionally by second person)

te direction

Move away carefullyin opposi
/back safety

Try to observe the bear while moving

Q¢ Stummschalten v | ( O Video beenden
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Case Scenarios

I Bear protection Course

jungen von Dirk Mengedoht werden angezeigt

Anwend!

Polar bear not scared, moves closer

. fullyload the weapon

. target the bear
old line (~30 M)

+ determinea thresh
. the bear will be shot if crossing it

(communicate to your group!)

- NO warning shot!
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Anwendungen von Dirk Mengedoht we

t to kill!

rced to shoot — Shoo

If you are fo
. Aim forthe chest—= do not attempt to shoot in the
head

« Keep shooting until the bear lies still

Reload the weapon

Observe the bear, do not approach

Wait for instructions
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Anwendungen
apon and Ammunition

We

ver

SAKO Black Bear - Safety le

e £

Safety lever — read
y to fire
Two red - makes death!




