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1. Establish Smart Waste Management Systems in Tourist Hotspots

Use smart bins(% ®1i3%4#), real-time waste tracking, and Al-powered logistics(Al ;4% %) to reduce waste overflow and improve
recycling efficiency.

Solutions

2. Promote Circular Economy with Reusable Systems (e.g., Cup Rental Program({&I8#F))
Encourage reusable cup or container systems in commercial districts and events, with high return rates and public convenience.

3. Deploy Marine Monitoring Systems(:&:¥%: il %) to Identify and Respond to Debris Hotspots
Use drones, sensors, and satellite data to monitor and clean up marine waste before it spreads.

4 Encourage the Use of Recycling Vending Machines(EIYXiRE14) and Incentive Programs(X2EHE] KiIE)

Install machines that reward users for recycling bottles or packaging, making recycling more engaging and accessible. [

e

wan

5.Strengthen Transition Policies for Plastic Ban and Waste Source Reduction

Gradually implement bans on single-use plastics and foam containers(f#k#EZ %) while supporting businesses with cleaner o
alternatives.



Energy-Recovery Sewage Treatment Plants

Where: In Berlin, Germany there are Multiple treatment plants operated by Berliner Wasserbetriebe

3 Plan: Utilizing anaerobic digesters to produce biogas, which is then used for electricity generation.
Simultaneously, phosphorus is recovered for use as fertilizer.

How: By enhancing traditional sewage treatment processes to recover both energy and valuable
ol resources.

1 Outcome:
Achieved energy self-sufficiency within the treatment facilities.
Reduced carbon emissions, aligning with Germany's green energy policies.

] Current Solutions

3 1.Improvement of Fishing Gear and Techniques
' — Bycatch Reduction Devices (BRDs)

~ — Directional Sound or Light Sources

] Example : Fisheye BRD
Fisheye
1 The escape opening installed at the end of

the net selectively releases non-target fish. =N —f

= It can reduce bycatch rates by 20-60%.

EXAMPLE:

Exploitation of Migrant Domestic Workers in Lebanon under the Kafala System

One well-known case is that of Ethiopian
domestic worker Alem Dechasa, whose story
shocked the world in 2012. A video surfaced of
B e ~ her being violently dragged by her employer

— b -] outside the Ethiopian embassy in Beirut. She

' ] had reported abuse and wanted to return home,
but her employer refused. Days later, Alem died
by suicide while in a mental health hospital. Her
= death highlighted how trapped and powerless

2 [ many migrant workers feel.

20
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[Decommissioning and Buyback Program]

[ Capacity Reduction Programs

Supporting Small-Scale and Artisanal
Fisheries

JConsumer Awareness and Sustainable
Seafood Choices

o D
‘g‘%
LR ¢ {International Cooperation

Assessing Fishstock and Implementing
Measures such as Quatas, Size Limits, Seasonal Closures

/

Science-Based Fisheries Management ]

Enforceable Regulations and Compliance

Reducing Bycatch

Protecting Critical Habitats ]

=

A

Promoting Selective Fishing Gear ]
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Salmon

Living in the ocean, they swim
upstream into rivers to spawn.
The fertilized eggs hatch and
develop in freshwater, and the
young fish later return to the
ocean to continue their life.
ESEEEFD  EIPR LHE LiE
5P > REUITEKPRE - BB B
EIEEFEREE o



Post-developmental Metamorphosis
Fish develop specialized structures or appearances during their juvenile
stages that differ from those of adults, in order to adapt to their early life

environments.
BEEMEAE. A T BB L EMENM AT RN FHRIBIEIMNE -

Larvae of the ocean sunfish
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es(wiki) to recognize the fish inaicaieu vewwr,  « Qould SideRewark and complete
L/

[ 1 3 ¢ 7
‘Sﬁf“XUtilize Taiwan Fish Database or Online resourc B e arious fish species. Each groups

~ The QR codes below link to ecological videos aer int.roduct.ions f /) E(' %
the worksheet, followed by an in-class fish identification quiz. \ % /™
L SETEGLAMREN RN ¢ PLAMBBNERAN? (O) ﬁi’% i dke
Which of the following fish species belong to the family Pomacentridae (Da o

Which belong to thejamil Iiabrigpe (Wrasse)? | g : ‘E‘/I% =< QM%
Quwcestih Th ket L Ak p, G vk g TRAIIBRA o

SR L . % o) i sl
W\JM‘;’;c : %%ﬂ'ﬁ%é\ ¢ #F'EJI\D%] ﬂ) ‘@jxﬁ; ﬂ‘ 3 %4 b%{" SomemuAsE |

€149 55 § T TE o)

! SRS T ]
2. ARESEF(parrotfish)gydn Ak E  (Fh DR sy R AR L) (G2) i _ié\tfff:"r;
What is the origin of the name "parrotfish"? (] ! 8wt s
(Please briefly explain based on the shape of their oral teeth.) ; & g Q“;(ﬁ
(-8 . 1.2 i
taulp, o] Theav heak - Like feeﬁ l | &m0
(4 ¢ [

| |- @ s ft 20
| [@nians

bl %) £
3. FETIINAREESD ﬁ”ﬂﬂ&ﬂ%%ﬁ'z‘ﬁﬁ%ﬁl‘éﬂﬁ%iﬁﬁ ? (58 FAEE 8BS ) f gi:‘?:{‘g
(G3+G5) | ex
Among the fish species listed below, which families belong to the order & g ,}Ff; ’[g ;'
Perciformes, suborder Labroidei? | 1@ e 48
(Hint: Use the Ta:;wan Fish T;f(on my Chart on the fight) | g*’r;{ ::ﬁ
PR J\Mﬂ iﬁ ﬁ %# ri)\ 407 @00
o 1 T % J O @ M 5 A
et AP e sy Mot poamn T

4. SRISWEIEE A butteryfish) B AIESHARE Gb T i
SRS A S T ISRE AT ? (T an e H 4141
shfal P aREY EYEEE B Rk EAME R MOEER M ? (753 ARFER) (G4+Go)
How many species of butterflyfish (family Chaetodontidae) are currently recorded in Taiwan?
Are butterflyfish mostly nocturnal or diurnal? (Refer to the family introduction)
What are the taxonomic differences between Chaetodon kleinii (Sunburst Butterflyfish) and Chaetodon auriga
(Threadfin Butterflyfish)? (Use the dichotomous key)

LRI PR FIMER. o K
B oA ok REAEE o miK

5. EFRPRISRRIRY SRR T ZAIER1AMT ? (G5)
What is the main difference between fishes of the family Paralichthyidae (large-tooth flounders) and the family
Pleuronectidae (right-eye flounders)?

Ege (”9;{"6"‘7, B”d} QﬁenTﬂﬁm . Vastabufam

6. B sE (BT A lionfish)fY £ Z R EUAE 2 (G6)

What are the main features of the lionfish (Pterois, also known a1devi| scorpionfish)?

/V{ar/bO/UjﬂMl fewﬁweé: Jionfish Mave jvh? SayAike Aovy ol auA/gpfoyd Lins Mre B i

7. SHfE B AR A (flyingfish). X7 R (pacific saury). £ ﬁ(banacuda)%ﬁ%ﬁﬂf%ﬁ(ﬁ%@) ?(G1)
Draw a simple phylogenetic tree showing the relationship between ying\ﬁsh, Pacific saury, aﬂdfaffaCu'da.

: by — dodiae — ANERD T Al St
Giph — adt] — WA iﬁ%ﬁa&iﬁ*’.“ﬁ&a -




NIGRYFERSUVE 1M MT 1 BTWT | HJu=s M

E=3] (ZERHRE)

rracuda and Scomberoides (queenfish) exhibit sch
e.g. birds, mammals) also show similar grouping beh
behavior? (To be answered during class time)

/u"fecb,{,bw me fVeda'foyﬁ ) ’Eﬂ@y? ZAl

16. SHEP] T ERIEEA | T T RBEEE ) NEY

Give examples of "progenesis" and "neoteny" (types
(/ngewsié 3 ﬂvg, /l/?ofet? ! T“féé't

17. 55 BA NG 22451 30 el K (Anadromous migration)

Explain and give examples of anadromous and catadr

 dnadvomous wigratiog s §ofomor
; [Latadlvomous Mﬁ??’a-t’\m’ Eel.

Template and Modeling:
* Show their images on your phone screen to you
habit...et cetera.
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Most fish are bisexual (separate sexes), but some species are hermaphroditic and capable of sex reversal.
Give an example of a species/group that is protegynous (female first), and one that is protandrous (male first).

WO%W‘M} émg;evs ove bovn, Fomale and Can flotandyous Clownifish ave born wafle , Tf the

hande Jiity wales wien they gron figer ;. Jowinant female dies the Levges
i)( ‘Zl&;%\ (é’WFQV ) ;;1; h;eﬂffzg pppbvfun\;f’y 7“0 W}mﬁfé a/} ﬂ%\(dumﬁ%} Waz wilf leﬁ::gf Anto & )Gh‘jle

9. (NE—{EAME "HRMEIE  (ageressive mimicry)HIFIF  (2)55EHAK 25 Witk f Sh AR B AR B8 ER SR8 16 T A (BAEHVERES » A
EFREEE ? (G3)
Give an example of aggressive mimicry in fish.
Why do juvenile butterflyfish often have false eyes (eye spots) on their dorsal fins or near the tail? What is the

function or purpose? fﬁ,_z ;pe;;ls cawau'f/zx es ,lC;g()( 04 'ﬂw-’f"h sequpod 0v Aebih § y alfm/bhj ,I,f = qumzh.
_l) (?%m(? ﬂéfuc)lovée N {nnﬂfﬂcz futlf Qa5 CnasTaneans sifhat Le-tl.g ;,p'(f((a(,.

Y )/, matfead /’wlafovs .fm’[pcf/ i tod a}émﬁ :

10. REERRAELNTT R(parental care)iy il » AE YR VA5 & GELF RALHT A AMENRRASGSBED ?
sHaL R selection §] K selection By 5 < (G4)

Do you think fish species with parental care generally have more or fewer eggs compared to species without such behavior?
Explain the difference between r-selection and K-selection.

Q) $m0 R e BB RT

spiracle y

) K sefection : i}}—a\’ﬂ{%%\ E/FPL‘EJL(’E |
K selectiom : /g_,ﬁu ,:, 4;: flo

pelvie fin

claspers

11. SRS EiERY " BF/EHEML (grouping crypsis){T A (G5)
Explain the "grouping crypsis" behavior observed in some dorsal (topside) — — veniral (underside) &
fish species. External anatomy of a male stingray

V?éuaﬂ Diswetion  1)he j}“\ e aud lave ;MMW colovs ov patlems
pr(dafvvﬁ %sfdrjﬁkf«";‘ )mitm#ﬁ? sk, TS viguad dovifasion ma fes ,’ét J%(L/t J}E;[o;["‘;p}eéwéfr ;,]i; pe
12. ST EEPEEFLEITIAE (G1) TN S

What is the function of spiracles (breathing holes) in stingrays? -
vacles bl oy 1o dvaw 7y water o above Theiv bodies , ) passing Abe month aud dve Gingh
13, EMBEHIHE - CEERIE (62) it ojﬂémkja,dﬁmﬁm_ g,

What is the function of the nasal tubes in moray eels, and the barbels in Taiwan madtoms (Pseudobagrus)?
Ua{af ﬁbej : ﬁ(ﬁ }d’g Mbmt(f} jﬂcd;{e FVe1 }7;0{214? ] [Vfl/l\gg,( o buifed( - 54‘{/

ment -

hohels <Thew bavbels Tiely thew delect fod w1 Afe substrate | suck 0% b sect (,fﬂarm &
oV pvganmic whlf e, ;wﬁziwg tewca| aud factsle ¢ afs. )
14, EEECERE)NEER - BEESEZHIE (G6) Y

What is the feeding method of Clione limacina (sea angel), and where is it placed in taxonomy?

',}iom Capfwes ?fS (m({ W‘M? D buccal 1«7{&/‘5 7{”476 6X]Leu1 fmq Zﬁ l[gq&_
4?\\:\‘:/'-‘/'{0{}”%&\ [lasy : é{a%ﬂm({“\\ 7“{" Linyg 3 H‘T"”b"ﬂu ch(\ﬁ\ ‘0V4!.r -‘.A?Mhofmw«'[ﬂ\ ;
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29 notice whether all the
time
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1&preapare enough water
18 Apply sunscreen range 28. Don't leave trash

14 chicck the weather
9 18. Take your trash horme
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21 dor't drirk too much

29 Chicck the weather there Pakic sure there i o sorbn
Chicok woather and coulpmens 14 awareness of Life on the Bod

15 dont eat too much

21 drick more water

15 rermember to warm up
before activities

30 organize your Stay happy
equipments

28 \Warm up and practice Regang your strength
30 Don't touch protected
i 15 remember to drink

enough water

il
3
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nring your healsh insurance card lHacheck your bady

H |II

knowi 15be aware of how your 21 Don't goto the
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28 Check the weather 12 Take the Trash Away

12 Don't stay away from
21 don't drink too much your companies 20 don't leave any

HIl

B BpB

<now the high and low tide mes

28 Heat stroke and
exhaustion

5 A0 Take seasickness pills
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24
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12 Check if there are
lifeguards on site

12 pay attention to traffic
safety
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hisk Assessments for Standup Paddleboarding Offshore Operations

Class

Seat number.

Name

Assessment for Personal Status (35%)

Description(Need to describe the status Status Likelihood & Consequences
Personal Risk and evaluation reasons in words, . Severe Risk
Category For example, there have been old injuries, | Excellent | Good Poor Severely Insignificant | g derate Maj to Rating
diseases, easy to choke on water, etc.) poos o Minor Catastrophic
sleep 3 3 0 0 3 3 2 0 B
adequacy
Water intake 3 3 0 0 3 3 2 0 B
Stretch and 3 2 0 0 3 3 2 0 B
Warm-up
sea sickness 4 3 0 0 4 3 0 0 B
degree
Today's 4 3 1 0 4 3 1 0 B
physical
condition
Costume (rash guard or wetsuit, etc.) 4 2 0 0 4 3 2 p & B
The degree of 7 5 3 0 7 5 4 3 A
Participation in (fully (fully {partially (Not yet
indoor courses participate | participate | participate) | participatz)
prior to outdoor and highly and partial_ly
education (A total participate in | participate in
of 2 SUP indoor Other oot
courses plus 1 risk swimming | swimming
lessons) lessons)
assessment
course)
Any 4 2 0 0 4 3 1 0 A
pre-existing
injuries or
ilinesses that
may affect
athletic
performance (can write multiple)
Psychological 3 3 0 0 3 3 2 1 B
Status
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Physiological Adaptations and Risk Management in Ocean Environments

1. How to escape a rip current

https://www.voutube.com/watchTv=xo49W7zus:

xU&

0,

ab channel=%E5%BF%97%ET%A5%BA

$.F4%B8%83°%F4%B %83 %E 5%9C 794E4%B8%8D%E 7% ACY,

(1) Do not swim agamst the currant toward the shore.
(2) Let the current carry vou for a short distance, then swim parzllel to the shore to escape.
(3) If you're too tired. float on vour back or raise your hand to call for help. —8

20 How to Escape a Rip Current?
Stay calm.
Swim parallel to the shoreline (left or nght). don't fight the current.
If you can't swim out. relax and float, and wave for halp.
2% How to Get Out of a Rip Current
1. Stay calm - Don’t frezk out. The current pulls you out, not under.
Don’t fight it — Don’t Try to swim straight back to shore, 15 like swimming on z treadmull

Swim sideways — Go left or nght, along the beach

2. Before engaging in any water activities, make sure to check the sea and
wave conditions. How to Check Sea Conditions Before Participating in
Water Activities?

5=/ rww.amocwx.com/cwm.

Check weather apps — Look for wind, wave height, and tide info.
Look at the ocean — Avoid 1f waves are too big or currents look strons.
Ask lifesuards — They know if it’s zafe.

Check flags/signs — Red = danger, Yellow = be careful, Green=ockay. (7)



3. How to respond if you get caught in a whirlpool during river or stream
activities?

https://youtube.com/shorts/STM1AQY 3Fn8?si=alb3aZ8pIDTIET3]

s:/voutube.com/shorts 9MxzZ TpvaVQ Tsi=JKcHH 7 SixhwxClvx

12 :
Hydraulic BE& T

When a stream flows over a drop, it can create a strong rolling current If you get caught. dive to
the bottom. keep vour body close to the nverbed, and swim downstream to escape.

Compression Flow{t 28 i
When the nver suddenly narrows, water from both s1des pushes to the center. forminz a

whirlpool. If caught. face up. keep your arms close to your body. legs straight but shightly bent.
and look downstream. The current will carry you out naturally.

Smiling Eddy (Whirlpool by Rocks)## 57

Near rocks, strong whirlpools may form. Stay calm and relaxad. Try to take 2 breath when you
can Keep vour body straight hike a stick let the current push vou out, then use vour arms and less
to push off obstacles and swim out with the flow.

Stay calm — Panicking wastes energy and makes it harder to breaths.

Don’t fight the current — Lat the water carry you in a circle bniefly.

Swim sideways or diagonally — Wait for a chance, then swim across the current to escape the
spiral.

Keap your body afloat — Use a floating position or tread water to stay above the surfaca.
Look for calm water — Try to move toward stiller water outside the whirlpool.
Signal for halp — Raise one arm or call out if zomeone 1z nearby.

Get to shore safely — Once free, swim calmly toward the bank or a safe area. (7)



6. Explain “Black out” during freediving

Blackout happens when the bram does not get enough oxygen, usually near the surface aftera
long dive. The diver may lose consciousness underwater. (3)

20 In freadrving, 2 "Blackout" refers to the diver losing consciousness underwater or just after
surfacing due to lack of oxygen to the bram. It's a serious incident often caused by extended
breath-holds or a drop in oxygen partial pressure during ascent.

7.  What Is the Application of “Boyle’s Law”™ in Freediving?

Boyle's Law zays pressure and volume are ralated. As a freediver goes desper, prassure increases
and lung volume gets smaller. This affacts breathing and equalizmg. (35)

20

Boyle's Law and Diving Injuries & Prevention

In diving, Bovle's Law causes gas volume to decreasa as pressure increases with depth. If air
spaces in the body can't equalize, it leads to barotrauma (e.z., eardrum. hung injunes). Kay
prevention includes early equalization and diving progressively when in good health.

3

Boyle's Law iz crucial for freediving in the following ways:



Breath-Holding: Increased pressure reduces lung volume, impacting breath duration.
Equalization: Drvers nead to equalize pressure i their ears to avoid mmjury.

CO2 Buildup: Raduced lung volume increaszes carbon dioxide, affecting the urge to breatha.
Decomprazsion: Rapid ascent can cause gas bubbles due to quick pressure changes.

Training: Understanding pressure halps improve techniques and breathing strategies.

o rr

Oxyhaemoglobin (% Saturation)

Fe- 3§ Ok R & GEE R B ]
10 20 0 40 S0 60 70 80 80100

PO, (mmHg)

The Bohr Effect helps freedivers because as CO:z builds up and your
body gets more acidic. your blood lets go of more oxygen where 1t’s
needed. 8

1258%
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- itou Hot Springs:
promotes health anc} wellr_\ess
through therapeutic tourism:

Renewable Energy: Carbon Offsetting: Supply Chain
Transitioning from fossil fuels Investing in environmental Management:
to renewable energy sources projects that reduce GHG Reducing GHG
such as solar, wind, and emissions, such as emissions across the
hydroelectric power. reforestation or renewable value chain by working

energy projects, to offset with suppliers to

a cqm_pany's own improve their

emissions. sustainability practices.
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