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Al applications

inagriculture
https://www.youtube.com/watch?v=A4WUNvwagxls e |




JLCNBC
Laid-off techies face 'sense of impending doom'’
with job cuts at highest since dot-com crash

Al 7| =2 0|0|

_Cl:l_ E_l AI_§| % 5-}," 4 days ago » Alex Koller

e} o TAET TORN 20
HIIAIZ| 1 UASZ S
Cisco to lay off more than 4,000 employees to
focus on artificial intelligence

__II_%AI ?‘::!-0" E Feb 15 » Shannon Thaler

o H2}o] O[]

ol ol S

= O-I L'l-'TI— ME IBM Layoffs Hit Marketing, Communications

Staff As Al Charge Continues: Report

I days ago » Mark Haranas

Al Will Transform the Global Economy. Let’s Make Sure It Benefits Humanity.
https://www.imf.org/en/Blogs/Articles/2024/01/14/ai-will-transform-the-global-economy-lets-make-sure-it-benefits-humanity
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Large Language Model (LLM)

Machine learning

Deep learning

Generative Al
(e.g., LLM)

(YouTube) Google Cloud Tech. Introduction to large language model.
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Large Language Model (LLM)

______ : “deign pa” 2t= CHO{ &
design p%ttam N ]Hi- C}E OE-EH Z4 AH 01%%
1 designpdlt O:"_l |-"—I ﬂg

design pdttern java

|
design pﬁtent

L design pJI'(tem trong java GODgIE A,I--g-;(l-?lv II-EIE

Q  design pdtterns in python 76' ‘L—|H BI‘E 'g' O'I —i:}-'i
|

design patterns c++

design piilﬂern factory

design thterns pdf

Large Language Model (LLM)

M0 UM OS5 = OE DS HSot= SHER ME

U=
Forest protection IS important
development challenged.
community Funded by the World Bank.

(YouTube). Large Language Models from scratch

64



Large Language Model (LLM)
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Prompt engineering

This lecture note is based on the below tutorial. It is strongly recommended
to take this free course:

Deeplearning.Al. (2023). ChatGPT Prompt Engineering for Developers. Retrieved from
https://learn.deeplearning.ai/chatgpt-prompt-eng/lesson/1/introduction

Prompt engineering

LLM= =L 252 ™ Prompt engineering 7| £0| 528t
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Prompt engineering

ZEme IX|Loj2e umoj Cht BIE Ol Q8 HYS DteL 7|& g
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al
|kl
Ofu
I=
m O
i
ofm

AA
S FloiM= 222 7| st oA Of LS Oloi = 228

AI2tC| A E 9104
O Prompt

ﬁ engineering

Prompts
AIC| 2| M ZEZE L | M1t EAI5I0] HIAEE MASIT QIO E
HASL D, Crdot TR Ho|H ol FHEE Adsin, ZE0 7t
YAz HES == ol= Y H Y.

A language for Al

Communication

O Prompts
m +«—— Outputs

68



Example 1

Prompt types

e

OIEIE
_n_—

M

You act as a PhD supervisor. You have expertise in forestry, community
gardens, and sociology. You are asked by your PhD student about academic
theories related to community gardens. Provide her with an overview of
these theories in the literature.

Example 2

Prompt -

Data -

S LAY XN 2 250t AL Y, 538 &,
At2|SHO)| TS M2 X[ 4]0 UAELICH HXY 2hAL 1Y St o 2 2 H
sah S 2AE SEX 0|20 CHet HES HUASLICE Lo A
=20 2t O 20f CiTt 7H 2 S MS3HM

Prompt types
2 TEIDE 4+ [0|E

You act as a researcher. You have expertise in a literature review. Identify research methods used by

the below study.
k¥

Globally, rapid urbanisation has substantially reduced the amount of viable agricultural land —a
food security issue. Food security is bringing a renewed scholarly interest in community gardens.
This paper reviews the extent of English academic literature on community gardens, including: who
has undertaken the research, where it has been published, the geographical location of the gardens
studied, and the various methods used to undertake the research. The characteristics of the
community gardens are summarised, including what types of plants are grown, who is involved in
the gardens, and who owns the land. The motivations, benefits and limitations of community
gardening are also examined. Finally, potential directions for research into community gardens are
highlighted. Academic literature on community gardens is dominated by studies investigating
gardens in low-income areas with diverse cultural backgrounds. Research based in cities in the USA
also dominates the literature. Scholars from a wide diversity of disciplines have examined
community gardens but research is mostly concentrated in the social sciences. The natural sciences
are notably under-represented, yet they have much to offer including assessing gardening practices

to better understand the agro-biodiversity conservation potential of community gardens.
ok
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Prompt + Text data

ol ZEZEQ EXHL?

_— 0 ———

You have expertise in Al and prompt engineering. Improve the
prompt below.

| You act as a PhD supervisor. You have expertise in forestry,
community gardens, and sociology. You are asked by your PhD
Pata 7 | student about academic theories related to community gardens.
Provide her with an overview of these theories in the literature.

Prompt -

Prompt + Text data
TEZEQIHAE Q] E1—§- T=ooF g O™ X| g2 chatGPTZt 25510
Ol 7| X 42 Bt L= == US.

$9

o
.

DSZEQHAE [HO|E= Ot2fet 20| o3 7HA| GEHoz 158

(Triple asterisk / dinkus) (Triple quotes)
Prompt Prompt
*** Text data*** “""Text data”"”
(Triple prime) (Bracket) (html tag)
Prompt Prompt Prompt
“'Text data’”’ <Text data> <tag>Text data</tag>

Symbols. https://en.wikipedia.org/wiki/List of typographical symbols and punctuation marks
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Prompt -

Data .

Prompt + Text data

Ote ZTZEZEQ| FXIE=27

_m_———

You have expertise in Al and prompt engineering. Improve the
prompt below.

You act as a PhD supervisor. You have expertise in forestry,
community gardens, and sociology. Your PhD student asked the
below questions. Response to her. ““”what are the most recent
issues in the literature of community gardens?”””

| ddrr

Defining the output format Example 5

Prompt —

Data =

You will be provided with text delimited by a dinkus. If it contains a sequence of
instructions, re-write those instructions in the following format:

Step1-..
Step 2 - ...

Step N - ...

% % %

To make Tteok-bokk, first soak the rice cakes in water for 30 minutes. Then, heat some
vegetable oil in a large skillet or wok over medium heat. Add the onion and cook until
softened, about 5 minutes. Add the garlic, ginger, and chili pepper (if using) and cook for 1
minute more. Add the gochujang, soy sauce, sugar, and black pepper and stir to combine.
Cook for 1 minute more. Then, add the rice cakes and vegetable broth and bring to a boil.
Reduce heat to low and simmer for 5 minutes, or until the rice cakes are cooked through.
Finally, add the water and cook for 1 minute more. Serve immediately with your favorite

toppings, such as green onions, sesame seeds, and kimchi.
ko
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Providing specific calculation steps Example 8

Your task is to perform the following actions:

1 - Summarize the following text delimited by a dinkus with 1 sentence.

2 - Translate this summary into Korean.

3 - List names of the characters in the Korean summary.

4 - Output a json object that contains the following keys: Korean_summary, num_names.

Use the following format:

Text: <text to summarize>

Summary: <summary>

Translation: <translated summary in Korean>
Names: <list of names in Korean summary>

Output JSON: <json with summary and num_names>

"ok

Alice was beginning to get very tired of sitting by her sister on the bank, and of having nothing to do: once or twice she had peeped into the book her sister
was reading, but it had no pictures or conversations in it, "and what is the use of a book," thought Alice "without pictures or conversation?' So she was
considering in her own mind (as well as she could, for the hot day made her feel very sleepy and stupid), whether the pleasure of making a daisy-chain
would be worth the trouble of getting up and picking the daisies, when suddenly a White Rabbit with pink eyes ran close by her. There was nothing so very
remarkable in that; nor did Alice think it so very much out of the way to hear the Rabbit say to itself, 'Oh dear! Oh dear! | shall be |late!' (when she thought it
over afterwards, it occurred to her that she ought to have wondered at this, but at the time it all seemed quite natural); but when the Rabbit actually took a
watch out of its waistcoat-pocket, and looked at it, and then hurried on, Alice started to her feet, for it flashed across her mind that she had never before
seen a rabbit with either a waistcoat-pocket, or a watch to take out of it, and burning with curiosity, she ran across the field after it, and fortunately was just

in time to see it pop down a large rabbit-hole under the hedge.
T

Googlel| ZEZE J|&=
(Prompt engineering techniques
from Google)

Boonstra, L. (2025). Prompt Engineering. Google. Retrieved from https://www.gptaiflow.tech/assets/files/2025-01-18-pdf-1-TechAl-Goolge-
whitepaper_Prompt%20Engineering_v4-af36dcc7a49bb7269a58b1c9b89aBael. pdf
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Input

Output

Input

M| 2 AF(zero shot)

Classify movie reviews as POSITIVE, NEUTRAL or NEGATIVE.
Review: "Her" is a disturbing study revealing the direction
humanity is headed if Al is allowed to keep evolving,

unchecked. | wish there were more movies like this masterpiece.

arrn

Sentiment:

POSITIVE

S AF 81 A= AF(One-shot & few-shot)

Parse a customer's pizza order into valid JSON:

EXAMPLE:

I want a small pizza with cheese, tomato sauce, and pepperoni.
JSON Response:

=

"size": "small",

"type": "normal",
}'ingredients": [["cheese", "tomato sauce", "peperoni"]]

EXAMPLE:

Can | get a large pizza with tomato sauce, basil and mozzarella
{
"size": "large",

"type": "normal”,

"ingredients": [["tomato sauce", "bazel", "mozzarella"]]
}
Now, | would like a large pizza, with the first half cheese and
mozzarella. And the other tomato sauce, ham and pineapple.

JSON Response:

73




One-shot & few-shot

LA R

output | "size": "large",

"type": "half-half",

"ingredients": [["cheese", "mozzarella"], ['tomato sauce",
}'ham", "pineapple"]]

LY

A2t I E I E(Role prompting)

| want you to act as a travel guide. | will write to you about my location and you will suggest 3 places to visit
near me. In some cases, | will also give you the type of places | will visit.

Input | My suggestion: "l am in Amsterdam and | want to visit only museums."

Travel Suggestions:

1. Rijksmuseum: World-renowned museum, known for Dutch masterpieces like Rembrandt’s “The Night
Watch.” Don’t miss the incredible collection of paintings and artifacts showcasing Dutch art and history.

2. Van Gogh Museum: Immerse yourself in the captivating works of Vincent van Gogh. The museum houses
Output | 4he largest collection of his paintings and drawings, including “The Starry Night” and “Sunflowers.”

3. Stedelijk Museum Amsterdam: Discover modern and contemporary art from around the world. The
museum’s collection includes works by Picasso, Kandinsky, and Rietveld, housed in a striking modern building.
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Input

Output

Programming

Explain to me the below Bash code:

#1/bin/bash

echo "Enter the folder name: "
read folder_name

if [ | -d "Sfolder_name" ]; then
echo "Folder does not exist."

exit 1

fi

files=( "Sfolder_name"/* )

for file in "S{files[@]}"; do
new_file_name="draft_S(basename "Sfile")"
mv "Sfile" "Snew _file_name"
done

echo "Files renamed successfully."

Programming

This Bash script performs the following tasks:

1. **User Input**;
- It prompts the user to enter a folder name using the ‘echo’ and ‘read’ commands. The entered folder name is stored in
the “folder_name’ variable.

2. **Folder Existence Check™**:
- It checks if the folder with the specified name exists using the '[ | —d “Sfolder_name” |" condition. If the folder does not
exist, it displays an error message ("Folder does not exist.”) and exits the script with an exit code of 1.

3. **File Listing**:
- It lists all the files inside the specified folder using the “files={ “Sfolder_name”/* )’ command. This creates an array called
“files” containing the paths to all the files in the folder.

4, **File Renaming**:

- It iterates through each file in the ‘files” array using a “for” loop.

- For each file, it generates a new file name using the ‘new_file_name="draft_S(basename “Sfile”)” " command. This new
file name is created by prefixing the original file name with the string “draft_".

- It then renames the file using the ‘'mv “Sfile” “Snew_file_name"" command, which moves the file to the new file name.

5. **Success Message™**;
- After renaming all the files, it displays a success message ("Files renamed successfully.”) to indicate that the renaming
operation was successful
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O|O| ™M E 25 X|&
(Agent flows)

Agentic Design Patterns: Multi-Agent Collaboration

— g _
Waterfall Model ggg D aaﬁ a.a gag‘
cTo Programmer

CEQ

instructor

g g
Chat Chain {task] — & —= {modaiity é—-[m}—-é }-]--.{m.}-. — {code é é—»tmc}—i—-{mﬂ

cPO cmo Programmer Desigres Frviinier

Proposed ChatDev architecture. Image adapted from “Communicative Agents for Software Development,” Qian et al. (2023).

https://www.innobu.com/exploring-multi-agent-collaboration-the-power-of-ai-teams/
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Prompts ] Prompts ] : (" Prompts | Prompts
= O : — =
um 7 | um 0 | um [ um 0 |
O O O
Reasoning Step-1 Reasoning Step-1 | Step-1 Step-1 Step-1 s
L1 : ! ¥ '3 : )
| Reasoning Step-2 | LLM Eg ' | swep2 | | swep2 | | swp2 | |ﬁ| @
: ! ]
% Reasoning Step-2 s $ M Step-2 s.::z Step-2
Reasoning Step-n i Step-n Step-n Step-n - | -
@] [©]
Single-Path S RN S step-3 | | Swp3 | | swp3 | | swp3

https://medium.com/scisharp/understand-the-llm-agent-orchestration-043ebfaead1f

0

A2 LMol 52317

CH ZETE 2 By

NEE2HY

o
O
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AMSZ M

(RAG: Retrieval-Augmented Generation)

Question ( \ Full Prompt @ Response
> O - -
. ¥
A

Retrieval Retrieved
Query Texts

AFE ALt
x| get
e 0| Ef

https://www.linkedin.com/pulse/what-retrieval-augmented-generation-grow-right
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Notebook LM
(https://notebooklm.google.com)

Welcome to NotebooklLM

Create your first notebook

NaotebookLM is an Al-powered research and writing assistant that works best with the sources you
upload

A chatbot grounded in Gain new understandings Share your insights
your sources about any document

MCP
(Model Context Protocol)
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Operating
System

* |

sorvr| ™~ w@

‘Web Browser

API's

Client |
Al Agents
Fine-Tuned RAG Web
Models
Search
https://digitalbourgeois.tistory.com,/1006 @ Euf|us e i

’N perplexit

https://www.perplexity.ai/

Generative Al tool to search information.
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perplexity

Q Home Where knowledge begins

Try Pro

A Learn More

-]
F .Y

perplexity
Settings @ Account
General
Appearance € System (Dark)
Language English (English)
Try Pro English (English)
French (Francgais)
Standard German (Deutsch)
Iananoscs [ B X&)
Account o Korean (815 04)
A Learn More SIS | ESjE)

Avatar .




perplexity

global timber markets

‘S Sources

Global Wood Market Timbwer Mar kst o8
Mot bt (i RaportsGlobal Data Hub |

&

{ﬁ Answer

The global timber markets are corstantly evolving, with various

sOources viding information on market trends, prices, and news

Global Wood Markets Infc offers thousands of quality articles and B Search Videos
in-depth analyses of market trends, as well as exclusive markat price

insights. The site also provides-ihe latest news in the world of L Generate Image

international wood products.

Market reports are 2!s0 avallable from Global Timber and Wood
Products Pri which Iincludes weekly updates on North American

lumber and Click X well as international log and sawnwood
prices. The Brs exc re market price insights and the

latest news in the world of international wood products.

Al A|AE0] 2HE0] OX|= &

[ O

Gabriel, I., Manzini, A., Keeling, G., Hendricks, L. A., Rieser, V., Igbal, H., Tomasev, N., Ktena, |., Kenton, Z., &
Rodriguez, M. (2024). The ethics of advanced ai assistants. arXiv preprint arXiv:2404.16244.
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AlI2| Of| L4 X| AHE S HYZE Ol CHTH == 84

St& (training) vs. & (inference)
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ot M2to] ™4 Laboratory of Ideas

I A e AU B3 Clearing House

3 A 2 AA standard-setter

E’!E—:'. —'E‘.-?‘_l Catalyst for International Cooperation
- g,%!: :Q'il' Capacity-Builder
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CBD: YEC/SE AP / 8% tfS &/ghosn 2m % coeninss
iological Diversity
1. None of the Aichi biodiversity targets will be fully met
2. Transformative changes necessary to achieve the 2050 vision of living in harmony

with nature Global Biodiversity Outlook 5 (SCBD, 2020)

' A porifolio of actions to reduce loss and restore blodiversity
&>

8 ¢ ’ ¢

-
Bala rd
§ w—

Global
Biodiversity
Outlook 5

wr. S NN

B rormmmmaen N -

ﬂf‘:) United n-fni-nl l.l..luimll.r .al the United Matisns

United Matlons Summit en Biodiversity

1 3 I
. v

“MSCIFE UN ZAH3|2|(UN Summit on Biodiversity)"0lA] 2|HS2 “ESX|H0| SE51A|
SHTHEIX| 2oIRS S, MENAI7H 2TstED S|0| WSS, HECIYH0| 23| FFI=X| =t
USE, EXIQ SHU0| XI&7tSE1 OI2EIX| RIS S HIEEHH, ZASH MSCIFMS 2=

12]0|0{0F SHCH=0| FISIACE,

1. Green Reset: protect biodiversity and boost economic growth through
a green recovery

2. Transformative approach to food production and distribution

3. Undertake whole—of-society responses in protecting biodiversity

4. Actions at all levels are needed, particularly in the urban context
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PIGURE 13
“ldentify the most severe risks on a global scale over the
next 10 years™

W Evess W eeets W ey B Ceets B Teessgen

g oy g L HRE o e i .

& inequality

Lack of food,
witer & housing

3
¥ -
o
2 b | |
-

= e D Health & disease

Dusinformation &

freedom of expression |

Lack of decent work

& opportunities |
Palitical participation

& democratic
principles

Migration & mobility

Artificial intelligence

PTG SO (S SR

§

The Global Risks Report (WEF)

FIGURE G

Sheort berm (1 pears)

R3] concerns

Increasing natural disasters
and extreme weather

3%

Loss of biodiversity
and impact on people
T

Pollution of the ocean
and rising sea levels
6%

Risk of conflict or violence
—— 4%
Less and less hope to be

able to solve the problem
—— 30
People lesing their homes

or livelihoods
—— 300
Consequences being felt most
by women or minarity groups

— 15%

Impact on culture and heritage
- 5%

Giving up my current fifestyle
- 6%

Global risks ranked by severity over the short and long term

Loy e 110 yuar sl

-@- sowumions

Imvesting i green energy and sustainable
economies

%
Teachi imabillty " :
- 0%
Effective intemational cooperation
— 44

Building trust in science and
sciznce-based decisions.

e 41%

Creating protected natural zones

— 5%

Public participation in political decisions
— 14
Developing new technological wolutians
— 21%

Support for vulnerable groups/countries
— 1%

Protection of cultural heritage and diversity
— 1%

Ensuring gender equality in decision-making
— 15

Effective and professional media coverage
- 4%

Promoting indigenous and traditional
knowledge and practices

-— 3%




7| S sl S IO

BIODIVERSITY AND
CLIMATE CHANGE
IpCC «. =, L

7| Bl gENYE

IPRES-IPCC CO-SPONSORED WORKSHOP
BIODIVERSITY AND
CLIMATE CHANGE

Ipcc ..

HSX|H} RASEXIH(OECM)

UN® WCMC

CREATING A NATURE-

POSITIVE FUTURE

THE COMTRIBUTION OF P THER
EFFECTIVE AREA DASED CONS

D MER 23 Iy

7. Biodiversity conservation approaches
such as Protected Areas have been essential
for successes lo date, but, on aggregate, have
been insufficient to stem the loss of
biodiversity at a global scale

8. A new conservation paradigm would
address the simultaneous objectives of a
habitable climate, self-sustaining biodiversity,
and a good quality of life for all.

9. The area of intact and effectively protected
land and ocean required to meet the three
objectives of a habitable climate, self-sustaining
biodiversity, and a good quality of life is as yet
not well established.

11. Implementing nature-based solutions also
creates co-benefits for adaptation to climate
change, for nature and its contributions to
people.
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HSX|a XSHSEXIH(OECM) & 2ueur

Ujﬂ @ WCMC
1. Increase coverage, prioritizing e
representativeness, connectivity, and the
conservation of areas important for
biodiversity; equitable expansion; and
effective management and quality
outcomes in PAs and OECMs

2. Scale up recognition of the
contribution of Indigenous Peoples and
Local Communities (IPLCs) territories,
lands and waters and secure tenure

rights
3. Embed PAs and OECMs into national CREATING A NATURE-
policies and decision-making frameworks POSITIVE FUTURE

THE COMTRIBUTION OF PRO YTHER
EEFECTIVE AREA DASED CO ES

7|2H3)0| ZA[Et SECEo| FHst & zuzue

The Economics
of Biodiversity:
The Dasgupta
Review

The Economics of

Climate Change

The Stern Review

NICHOLAS STERN
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The Economics of Biodiversity (The Dasgupta Review, 2021) & JumnEs

dEssTTTs
—_—

PRODUCED ®  Luman
CAPITAL i1 4 & CAPITAL

—
@D
-

Productmvity Ecosystem resilience

<HSX|0) C Y2 SA HL>

- 30by30 SE 4% =L 02k 1,400 USSiyear
- X MA| GDP2] 0.16% %=&
- MM REE32 1300t

<Links from Biodiversity to the Economy>

MSCHRHS B HCBD)
=o| S5
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Convention on

Biological Diversity (19924 xHEH) 19671 A= (SElLt2t '944 712)

(2 =)

@ HECYH(FHRL, F, MEfA) 2H

@ MECAUY F4849] X|&7HsEt 0|12

@ YER|MUAIC 0|82 H Uisl= 0|92 ZYSH 2R

% o MECI982F (Convention on Biological Diversity)

& CBD Text M :A S, 4201 =&, S5 M 2H(Z0/2Al, SIH/EH), ABA 2N MY OEA, H2 /6

(Rl 1= ~ ©| 5x) Eef 5%, H9, 2%, LAY 8 S

(Hl 6X ~ HM14X) YECIAY HHI 0|8 Ut XX, 241 I UA|, BX|-L) 2H, $X|-2| BH, X|&7ts 018, SYHI S
(F15E ~ H21Z) YSCUAYEH 7|a0e] M2, 71801M, 4HIS7 |29 H2HY 0199 U=, MEXIHE L 717+ &
(HI22%E ~ HA2Z) ZHITrS| QN 22, AF=9] 2R, A8 |SXHZEEI|F(SBSTTA) X, 4EM &

OH

&)

& CBD HSX|% X artice 2)
S HEH 2X A3 6 AFYHU AH/2REE X2=Eo2 81X XY

¥ CBD Text: Article 8. In-situ conservation(137H &)

(aB) MEOUSH 2EE ol ESXY AAH 2S5
(Establish a system of protected areas or areas where special measures need fo be laken to conserve biological diversily)
(b2) ESX S XE/&20 g X& I
(cE) E5XY EEH/AKIs 0|88 78 A4S 7H/22
(d8h) Xt MAXIOA MESSIHHZS SX 2 HEHH 25 &
(eq) 23X B35 A3E Ao UEXHUA SEIHCZ HEVGD XH)isst LM e S
(f&h) gl=E MBI =3/S8, 859718 S8
(o) REANHE S S (Living Modified Organisms) &2
(h&) 2IcHE | SX/EE/MHA
(igh d20a4d 280 XHJis8 018
(j&) MEX 4, 0|29 SHE 37, (k&) 2= ESE0HIMZ) ES HUE 25
(18) 28X A8 205 = F2, 019 7K = 22
(mah) 8X- 282 96 HeE=ax XNR/E
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W SSOAYHACBD)C| HEX|Y &l AR

CBD Date Host City Protected Area Decisions

Decision 117 Consideration of Articles 6 and 8 of the Convention

Decision [1/8 Preliminary consideration of components of biological
diversity particularly under threat and action which could be
taken under the Convention

COP 2 6-17 Nov. 1995 Jakarta

COP 3 4-15 Nov. 1996 | Buenos Aires | Decision V9 Implementation of Articles 6 and 8 of the Convention

COP 4 4-15 May 1998 Bratislava Decision IV/16 Institutional matters and the programme of work

Decision V1/30 Preparations for the seventh meeting of the Conference

COP 6 7-19 April 2002 Hague of the Partios
o7 | saumm s | s |Dei vuit heeel eI e T
COP 8 20-31 Mar. 2006 Curitiba Decision VIII/24 Protected areas
COoP 9 19-30 May 2008 Bonn Decision IX/18 Protected areas
Decision X/2 The Swategic Plan for Biodiversity 2011-2020 and the
COP 10 18-29 Oct. 2010 Nagoya Aichi Biodiversity Target
Decision X/31 Protected areas
COP 11 8-19 Oct. 2012 Hyderabad Decision XI1/24 Protected areas
COP 12 6-17 Oct. 2014 Pyeongchang | Decision XII/19 Ecosystem conservation and restoration

Decision XIII/2 Progress towards the achievement of Aichi Biodiversity

COP 13 4-17 Dec. 2016 Cancun Targets 11 and 12
Sharm Decision XIV/8 Protected areas and other effective area-based
Ay | 3
i EE=R0 R 20N El-Sheikh conservation measures
COP 15 7-19 Dec. 2022 Montreal Decision XV/4 Kunming-Montreal Global Biodiversity Framework

CBD COP-15 (2022.12)
Kunming—Montreal GBF
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<y ZuEhey
H15x} Y2 CIAIBA(CBD) SA=ZE|(COP-15)

¥ 2022.12.7.~12.19,, F{LICI RER|E, 19671 SAS/2H7 |/ HEZI/AIRIAEICH S EO

¥ Q2|LIRtHEEE S8 OTY SRIAAE MRISAXINY IS |SHHEMS HHEX|S
FEUEL, EASMABS MUY SEXISH S 20|

o G71X| Sl k| T RHEY:
@ 2Y-2E2E 24 YS9 ZYNIA(YH 9A),
@ 2UEHZ ZHAYI(2H 9B),
@ [TXHHO| 243 OXFMSHE(YH 1),
@ XFES (A 124),
® JET= A YIS 134),
® A, BUHY, 27 3 HE HA(H 14)

Convention on
Blﬂlnllcal uwﬂs“v m m
-

Aichi Target (by2020) 2050 Vision:

in H llnl-t-ﬂ Nations Decade on Biodiversity

> K-M GBF (by2030) VRO
ﬁ?r’ﬁﬂﬁn
“H'—ifl f" «sn "B 2 ol

[ Fall to achleve the
targets

AYHIAOEWE) 29
(" 19.8. 13 - 22.12. 5x)

MDG — SDGs [201 5-2030}

Global
Biodiversity
Outloak 5

- - N Transformative :
® = oo e S m x Likagul ¢t ol Globolnotion and Health (20229 165
ﬁﬁt Kunming-MontreaI
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MECI2F 2} (Convention on Biological Diversity) g

Kunming—-Montreal Global Biodiversity Framework

“ I|E “MBCiYM 2011-2020 T2 A& (Aichi target)” CHA]
- 0|8 £6t9| £%F/ "SMART" SEMFH IR
— A3 HZ0ole| S S 0|20 L|X| 28

< Theory of change of the framework >

LHMECT D S

Planning

Implementation and Monitoring

INPUTS ACTIONS

Firaniad Resouroes
deselopment

: Participation
Effective Resource Infarmation P
Transf t Mainstreami Mobilisati Sharing from all levels
L[ r i 8 T Y il n
ansformation i oD1Nsa Lo of Society
YT NMEON

Policy
NT

Kunming-Montreal Global Biodiversity Framework (can/cor/15/4)

# 2050 Vision : X1} X812 2 4f (Living in harmony with nature)

2030 Mission :

QIR XITE SioH 2T RIS Hol0| ECIYY AUS 217 XIS 20| U2 51521 58

Freshair, Clean water, Live safe’
Are they not our gift boxes from God?
Please do not unwrap them ...
Please keep them for us...

FromAnaya and Robert on behalf of 2 bilion kids
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# K-M Global goals for 2050 : B L

Goal A
DE YEiH e 2Fy-HEY 1582 S 48 E= SH6ID, HYE I &Y
Q12t0] E2f5h= JiC2 YT WEE HE ST, ZE 59 BEE FES 1/102 H4, E3 0F4E A
£2 HZstD 2I1=0| Q= =FCF =(ff
OFYZE 7152 7HAIZE W RHCIYH0| SXIE0 HSHE ¥S
Goal B
MECHYH0| X|&7H5EHH 0|2-H2|=0f, Xre10| AZHHAH| F= S=(MENA 71 2 MU|A §)0] 71X
=122 RS YN RPd -1 =1 g
Goal C
¢ SEAH, S8 OXEMEER 3 BSXA 0|20 Yelsk=s FH-HIZEE 0[]0 EEDID X|HALS]
Sl 38 3HsHH SRE1 UE 7150, IHHOR §olE SFHXES HE Y 0|YSFAHA 0 w2t
#HE FEXY M| B8
Goal D
+ FY-BEYE GBF 0|HES et T T2, AL, 2Ust7|=8Y, 7|20 ofs F2 ¥ 0|H0| BE
GARES| ==, YR, FHMTMNES, AFEHTEZ)0A 2&=1,
Oft 7,000%] 22io| 2O HAE HEIEHC R 20|10, WH SEE GBFLL 4SCiYY 2050 H|H
SESIAY

# 2030 Targets (23 action-oriented global targets)

© WECYY AERY MY (80 £87)
+ X&2Hse 0|81 019137 (571 S8)
+ 01 U FRE Aot =7 A i (107 |H)

MECI2kM 82t (Convention on Biological Diversity)

Reducing threats to biodiversity (&S L/ S &/0f L & 2|8 &/ 2/: Target 1-8)

# Taget 1: SECIH0| BUE SWH S0 (EX//5Y 0} 1012|8215 F2) W)

# Target 2: W& AEPR2| 44 30% W

# Target 3: ESX|2/OECME B3 XI72] 2 30% 23

# Target4: BEY7IE S EY - RUQRI0| A0 VS BTH, KUCIWYSX| HE, O7HOPY BF Ha 8}
# Target 5: 0PSO XI47Hs 81T QHSH BRI 018, 484, 13l YaPIN2Y 48

& Target 6 UYANHO| FU HAE &4 50% Y

# Taet7: 22 A MU AU USH50% UL B

# Target8: 7|98} % SIQIAHI0I0 MECIY SUHE XY HA
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MECI2M B2t (Convention on Biological Diversity)

Meeting people’s needs through sustainable use and benefit-shari
A& 75 B 0/8 ¥ 0|9 F 7 & 7/ 21219 BT & (Target9-13)

& Target 9 OREEC| X|& 7Hs 8 212018 S5 (A2] ZH|- 8% 0/12)

& Target 10: Xié 7Hs bt dticstl, 22l YR, 0i2) 28

& Target 11: XIS QIZIONCHR! 7 |0HCH7 L B, 719, EIZL, BHEL T, XIQUHSH =74 5)8 W -RX| 28}

& Target 12: Al U SIRULXIAL| =)/ Mearie| -2 48 87}

# Target 13: AR TEXAE BO10[0/| S3/3WH 29 93

MECIM 82 (Convention on Biological Diversity)

Tools and solutions for implementation and mainstreaming
O/ =238 7|8 £ 72} 8 EfTarget 14~23)

# Taget 14: SECIRMIQ| 715 BRHRE A9 HU-7H MY HLAHH 5)

& Taget 16: 7|20 S 87| YECYY A UE 9 FUES, 57, 3N Y243 B

& Target 16: Xig 758l 20| SAEM7|9Z0/2)

& Target 17: SEQIHER] 2ot/ ABA XS U 0/ 24y

# Target 1878 23 24 6,000 BAD, 202547X| 318

# Target 19: OSSR TR SR (21 2 00024EAY, == X IRQO04E/ by 2025, 30024/ by 20600
& Target20: YU CISORY AW |SUS)

# Target 21 : YO\ HOJE|, HE, Xj4| H2 Y 2Y

& Target 22 : SIARFIEI0ISEHEAE, Ohld/A14 0fRI0| A4, Z0IRIE)

& Taget 23 : YHHE B

144



MECI2M 82 (Convention on Biological Diversity)

00 0O0OD0CO0C0OCO0CO0COCOO0CDODODO0QCOOC

K- GBF O |8l 124A 8} ¢ Sectin )

Contribution and rights of indigenous peoples and local communities
Different value systems

Whole-of-government and whole-of-society approach
Mational circumstances, priorities and capabllities
Collective effort towards the targets

Right to development

Human rights-based approach

Gender

Fulfilment of the three objectives of the Convention
Consistency with international agreements or instruments
Principles of the Rio Declaration

Science and innovation

Ecosystem approach

Inter-generational equity

Formal and informal education

Access lo financial resources

Cooperation and synergles

Biodiversity and health

CBD COP-16 (2024.12)

<5 Jumnen



H6xt YECHAYYA(CBD) A= E8|(COP-16)
¥ 20241021 ~11.1., BEHI0L 2L 1967) SAYEH71/HEIVAIRIAIER 5 23,000018 401

¥ PE|Li2} (HEENE B3 Y01, EEA @5 7S BET, 20R, ULl BUEIS S

(CIXEMEFE, DSI)

DSl (Digital Sequence Information) 2| 421 0[S 2.2 0|98 ¥ 2 7|2 H4E W E7|Z(Cai Fund)
o 3047|= &2l(hed 7| /3018 A% =2)

(HI8()= W & =¥l 0/ Y)
HB() =B HEsts 44 $47|7 44 AF, GBF ol xRS A H8()E BB AT
(28 U 52, 57158 018 S 870 201297} AT AE)2 ©Y TH 4T

Z EH|0t2t HEME H otof wet, OfZE| 7t £ (Afro—Descendants)S| M & HEUA F
EHAE=HE MR g2 ET

(K—M GBF 2UHE =¥ 3)
GBF 0| Z=HE #isll SZHE@4(COP-17,COP-19)2l S2d =
=7t AFRC] 2UEE A A JHR/0IY 98t @ S GEFO| XS 23
K—M GBF 2UE 0| A0, B84 7|¢ 2UEY X F 2 HH comny-tasdmorsrgerdiiomsn
seenOfl CHEH X[ 3! DB &8 33, I71 YEA 78 Srmmiconmmisicon0] S5 =7 X3
oM GBF2 HEjA 2LEE X 21 DB Y#E B2 E2, ceT(Global Ecosystsm Typology) 2|
AHBOl| A0 J7HY Y eto] A J7t WENF 22t WA} & E (cross-reference)

S (2H 10) NE MF YT UTA
Target 7 (M SCI2 Rl 29, WAXIH) : =% 83 S55(PEC: Pesticide enviranment conceniration)’
'S 54 (Aggregated total applied toxicity)’
- B X HS 5H 2548 TE60 57K KR 25 ME Y (snioojM 25 = § S &L HE)
Target 16 (N&7H58 48|, FHRLXE) ¢
"WEeR X< (Ecological tootprint)’
-71=52 §F OB ES 0|RE BEXH ME E 9| &7}

and/or

4 H| F & (Global environmental impacts ol consumption)' I}

— 8% X| B 50l cisiof SAIS 2t 2% X7t Exjsiof o|ptel Mel® FR (4] 2120lM Ecolopical footprint)
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& uaye
(RIAS3 A WY jHUS)

' 251 O| %, XA ST, GBF o|Yo| R AHASH U MF oAHU S, B H20=H
B HEF9 e X Yot Hyof cf g x| AT S (GEF)S HHUEHA WY § =9

AECHYY FHE 2las M40 gt dE= 2 =S 2 bl xR 52

20308 7tX| 7| E 72|28 ZEEH A A8 SEECE HE, 4ECtYEHY 44 MEAHMA 8

gF3L, 2 E SXEFES HYF SR Yet Hoe M E HESI 2 e

HA17TA A= E2 (" 26) 7K ME A HES FIE 27|12 A EF, M183 AR 58

(' 28)7X| 7| E 7129 7 ¥ 4 7|13 dE of R S dE, H19% SA=3E (' 30)0f

= 8o 44 M MAS 2E ¥ AHESHEES IR EE

HEZSS MY A E A 3¢ 7|8te] 2AEE et £ E FE 20 gHEEU2 0|

E 9ier goh2 0|8 R S| EEEI H17A SAIS &5 0| 2187 |2 §

K—M GBF A8 =1 190] HAE MEZ9 HFE 7|10 o7t FEof Cf gt 2t FA=2 FH=

Holg 23

7 ofHU F(Finalcial Mechanism) 2} 221 510 GBF 7|22 7|0{= HS 7%, GBF 0|Y

= A HA2 A Ko o 5YE =017 HE 2 S EI 2 2

& Funuey

{GBF O|d X|® & ?Iet &7\ 8)
GBF O|® x| 8 S ?Iet 57| =2t 2250, MEHE2 2 GA=7E 97} o| RO A2, F7}
e S disi M =2

« =2 Fdi1 YEUYds ZEE IUH A |, YEUTFd ¥, NHUSEYE
UHYdE fiet Y EUYE ST &5, AE % Mo’ | "dEULYe 28 U A5/
S 0|8 &8 338Y, 9EHS A A Jjgr Y |, 'O IEHA Sol 7t HYF
Aoz BN FYE2ZE AEYE
IPBES =2 %0t gtgi 510 IPBESO| 2% 1} 4 SCtAd, TA 2 4SO, 4SCPdn
g, 4ECtdn 7| FEE0| of st M B2bM A F 2=

{@%E}?:f-g;.} 7| 54431
GBF O|¥ X} & SA=E0| NBSAP X I7ISHO| 7| ¥#HE =S - 25 U MH9E NS
A8l X7 grsliE (NDS) - MERA 718 H 2, HIAZ 7|8 H2Y, oY X3 S42 S
S EEsiL s ASE 7
7| FHEstet 4SOy &40 o st A E fAs SA=52 AFol A X29%, H30%}
RUZIFHEIEY GAS 52 (UNFCCC) 2|2 i@t 2ig 238
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CBD COP-16 #7152
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& 2uEvEy

1*I: World Conference on National Parks(1962, A I°HE)
-BEA Y Fol/71F, AT £E AAH G

2%}: World Conference on National Parks(1972, &

SAE)
- AR, B 9F, FAA S B, AARA 5

3%I: World Congress on National Parks(1982, 2| 2!=4|A|°])

- A&7beA S8 98 PASE, 22 BEA WEND 5
4%}: World Congress on National Parks and Protected Areas

(1992, H|Is =)
- Ab B A fAA, #eaad, REAY 10%(20007F
A])

5%I: IUCN World Parks Congress(2003, &f°IZ2|3})

-A7AA Y, Ad L, B3AQAYPER I F

- JuBHEd
67 MYsiFL

AT R TEA: 2014 T1. 12~19, AIE| SEIE T
BN 1681 5,00001% &2

\ IUCN
\ WORLD PARKS
‘ |UCN }\ CONGRESS
ey,

parks | PAXIS-&cl0 St 2401, 250l 332 F2
- - 29 Oy 28, 24 - A0 &0

People Tt Afeto] &( Around World, Across Generations) ‘

Planet | oot =2 A0 (et XA off =Y ‘
-JIRHg, 4 A, & 75, T S
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AEL| 2=(The Promise of Sydney)

A= efd0] 14 1271 ¥oH87l Stream, 47]] Cross—cutting issue)

) 1A 53 44
O 7153} )&
O @At ¥ A4 QMDA
O 2ol Awa/4%8 A9 O sign %5
O 7y =4 z}e] =3} O =) 2o s
O AddA ooy, d, 89 73

| A b2 PEE S EL L e
) 4FT, AEA Y, B3} 23

> ulef A Al P73t 7]

H|™(Vision)

- E|¥(regress)dtx| 221 ZIE

Z43} - BEEQI 2E RS EE £ USSE 2S5 (535] oY)
» §F0L X|H9ALE], BIZICHH7} EXEtD s XY IE/X|H
- HSX|Y 22| xSl R E AUY/ES, WA HS/XH

- BE AIRI0| BEXI%E Sl K212 HoIE M
= + MZ2 MCHol 5718 $20i812 &of
- AFOX|IHALSE| B, Aa|e} Ml 21, Eo| AlY/HAM

- Xfelo| sHZ ol X} 7| &S, T, A, B, HY S
EXI - 1o s HEY39 olLIMEIS Hay
- XIGTHSSI0 S8 AHS ST
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& U -

. M|A| 27 &3] (World Conservation Congress)

1%t WCC (1996, 7HLICH 2E2|8) : Caring for the Earth

2%t WCC (2000, 22¢ 291 : Ecospace

3Xt WCC (2004, Elff= &) : People and Nature — only one world
4%t WCC (2008, AH|Q! H}2M4ZLY}) : A diverse and sustainable world
65Xt WCC (2012, gH= HIF) : Nature+

6Xt WCC (2016, 0|= 5t2}0]) : Planet at the Crossroads

7X} WCC (2021, Z&A Of2M|R) : One Nature, One Future

72 IUCN & 3usNEn

v .-.;h ERVATIC
/) LU m.; uco#:r

Uf_»l'-llc’ HAHE (The Marseille Manifesto)

DE AlSlo| BT M8 O|X|E EX511 ¥8
. UM MELY £
. VSIS I8 2B EEA0 K| ¥E

Covid-19 0|% 3|5 (B8 O}8)
+  KI20)|2] X} EH: Nature-based Recovery ETHESA H0E 10%)
« KOs ZHZo ek 229 A9 50% 0|40] Xjoint o1, R EX2 EH S
+ AtE| Holot 88 FXIsks £X0| 24 ¢

Post-2020 GBF XEiE S8t MBCIAY &4 HX|

. ABOIZED SNl X MHHYEYI(SHY SE o}4): ‘30ENK HA 30% S
(PA+OECM), IUCN GL 20| S11H0|1 23 2|8 58 37|15 M 47 438 85

- SX/HITIO) S JM4EHE 98t MELY 28

7|% HIYALE S| HB/SY S
+ NbSE S8l 203017HX| HRE Mzte| of 30%E HBsh= S0, 7|58t Y22 2E F
o4t XIGMEI =718 B2

NE= DYAY oL
20221 A7HK] ESX|Y S7pSH(E0%) 2

+ OfY 220 2Pt SHH Ol X3
+ BEtAE QH| #E X%(Treaty) FH &

153



iy W

Expiore Congress Participste .. Forum Exhibition Meambery' Assembly

IUCN World Conservation
Congress

A sustainable Congresd Powering transformative conservation
Poad more Explore the e ey themes of Congress
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L

==
I.22¢ UNSH 4T 88 a
®, 6 1992 Global PA target: 10%
4" World Congress on National Parks
and Protected Areas
(1992, ML =N, by 2000)
@
CBD COP-6 Strategic Plon 2002-2010
(2010 Biodiversity Target)
(2002/2004, EELHE, by 2010)
® 2010 e
(PA+OECM)
CBD COP-10 Aichi Target-11
(2010, & & LITD0), by 2020)
H x| 2] 30% =
(PA+OECM)
CBD COP-16 Post-2020 GBF T-3
(2022, MLILI =ECS, by 2030)
D

Living in Harmony with Nature
Half-Earth: Dur Planet’s Fight for Life

& weNEs
& CBD Aichi target-11
By 2020, at least 17 per cent of terrestrial and infand water, and 10 per cent of coastal and marine areas, especially areas
of particular importance for biodiversity and ecosystem services, are conserved through effectively and equitably
managed, ecologically representative and well connected systems of protected areas and other effective area-based
conservation measures, and integrated into the wider landscape and seascapes.

¥ K-M GBF Action Target 3 : E&X|%/OECME Sall X|12] £|4 30% EH

SE SX|/UHF+/AU-HAU(Sa], YSCIAEa YElA| 7|5 U MulA FHHOM 28 X|H)2 44* 30%7t ESXY 2 7|Efg QUK
7|8 M THOECMSs) 22| MA(YEAIciEY, AEY, SHE AEA)E Sl S1xoz HH-#2E (IPLC H2| £3)

Ensure and enable that by 2030 at least 30 per cent of terreslﬂa! mland water, and of coastal and marine areas, especlalky areas of particular |mm
for biodiversity and ecosystem functions and services, are effe 3 ive, well-conne
equitably governed systems of prolected areas and other aﬂ‘ectwa area-hasad cansewahun measures, recogmzing mdngennus and traditional terrrlonas
where applicable, and inteqrated into wider landscapes, seascapes and the ocean, while ensuring that any sustainable use, where appropriate in such
areas, is fully consistent with conservation outcomes, recognizing and respecting the rights of indigenous peoples and local communities, including over
their traditional temitories.

Headline Indicator: 3.1 Coverage of protected areas and OECMs
(Component indicator: PA coverage of KBA(key biodiversity areas), Protected Area Management Effectiveness (PAME), ProtConn, etc)
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ensuring

revognising and
fwapeting the rights

wnitlding ower their
Arahianal tarrioried

-
”

—

i

1.}.‘-
; ' e ' G
3 '} o .
. i, el A
! v
" oy
#* Beying . \
5 |
37 R

Discover Protected Areas and
OECMs

Manine ; ; i ; ‘) . ‘ .
@ Other effective area-based conservation , 4 ind R } ] g k! ‘ :

E e & '. . . ks ':_ Wi
Map Disclaimer q o, = dj"'m_-: i .

© ©

15.95% 1712%  8.26%

266,983: Protected Areas 18,426: Protected Areas 166,983: Protected Areas 18,426 Protected Areas
Terrestrial and inland Marine protected area i AT LELA
UNEP—WCMC_ 2024 waters protected area coverage Terrestrial and inland Marine protected area &
. — SA:17.68% coverage waters protected area & OECM coverage
H : OECM coverage
B2 : B8.4%
<™ wallllay Mproew this map Statistics updated: Apr 2023 Download latest global statistics
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2030 Global Target (k-M GBF Action Target 3, 30by30)

K-M GBF Monitoring Frameworkceoicopimecierst)

<5 Jumnen

Headline indicator

3.1 Coverage of
PAs and OECMs

Optional disaggregations

By PAs and OECMs;

By realm, biome and ecosyslem funcional group
(Global Ecosystem Typology levels 2and 3or
equivalent)

By areas of importance for biodiversity

By effectiveness (PAME)

By governance type
By indigenous and traditional territories

Component indicator

Protected Connected Index

Prolected Area Connecledness
Index
Species Protection Index

Complementary indicator

Rate of protected area downgrading, downsizing and
degazettement events
JUCN GreenList aPruieded and Conserved Aveas Sanchrd
Proportion of key biodiversiy areas in favourable condiion
Protected Area Isolation Index
Protected Areas Network metric
Number of protected areas that have completed a site-
level assessment of governance and equity

30by30 2E M5 8t MZ2 HH HZ WK

&

o2 F=H

2| oy

e =8

B2 ZA

#2 g2

7|E0llE= (As is)

sue 35

HE 25X Y RE) F= AdHA

HEOYY S/ YE SR F=
(BER715 8)

FReXNd

(o of

=1 o |
—_— e

() [ =Y

He/HE B4

SMTHe| ZUBHIRE) XiIE BH
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AOZ (To be)
XYgs & 2z 80 48t
AbE| Huto] H(whole of society)
FIZZEX|Y(0ECM) U2 - &jf
CHde HHEA 28
YECUY TS S8 S5 /AH I =2
(712 $7] S, WEAMH|A HZ, 2E 4)
Y 82x] S8 2 / 37 HA Lst
(SR DB/ A8 EHE 23}
A0 S HEE XIEAHA
(TY ' Seh@an X1y
ANASESS AU (2T + AEH)
7|Y/A TSI S EHOIY B2 it

(A, DjHMcH 23S Pt AP 23 B2
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Soundscape(ARZ=LA|0 |2, 22| Z 2 IHE

Soundscape: 22l(sound)+3#(scape), BY2 AHAEZ, MBS AHFX

- Geophony (X|7£2] £2])
. Hig, 2, I, I, XIE § X XDt
OlS0LlE HIYSSE A2, Wdo 285 A4S

- Biophony (32| 22])
JJ| Ji+el, 25, 1 § 2E A0UE |IIAHDE
EE0HUE EEEQI 421, 0l 43O uJ0|Xt,
%EU}}H Pl 450 JSURILIC

-
- Anthrophony (217t2] 42|) e
. IE, M| 29 E 02)} BIEUE BE j i

Ad|E Tot

~

Pijanowski et al (2011). Soundscape ecology

GeoPhony, dgical impact of climate change(Phenology)
BioPhony,

soundscape change&diversity
AnthroPhony

Afo|2f A A3

Biophony RYULGEETLH ' Aquétic spe
Interspecific&Intraspecific interaction

Adaptation disturbance
(Evolution) How to (adaptation)

interact

(Ki, 2019)



2] (Sound) X9 i

- SR CE Ad= S0
- @2 VS2E 20| MIE= MS2E AHIKSoundwave)

https://www.scienceabc.com/wp-content/uploads/2017/11/Sound-waves-coming-from-speaker-to-earjpg



FI1Z (Amplitude): 22121 '37|'E, 4 X| & LEHHT QIA|®dB)E 53

ZIi%= (Frequency): IFS 0| ZS0l= A+E, &=0|(pitch) @ AHOIH HIEXH)TE £
o}z (Wavelength): IFS 3710} XkXIOl= Hel=, F0==2F B & &H|

24 (Timbre): 222 SEBHEAUCE, J|2 F+=2 & (harmonics)2] ZSUCT HH

A219 HIJI (&, ) [\ . ~
NEQ me 2 ] T 7
2212 HJls MEQ HI0 Hlg |

42/9 £0! (2, ®) [
NSS40 M2 25 :

AS40 BE4E 18 PR Y

A2l WA (SM)
oo mer 23 X 7 r, B |
22 HII% £0/9 A22E P2 s \ /

https://blog.naver.com/toshizo/221155121922

_

| Material | Density(g/cm) | Speed(m/s) ___

Copper 8.90 6420
Steel 7.86 5940

Beryllium 1.93 12890
\ Aluminium 2.58 \ 6420
Water 1.00 1496
Ethanol 0.79 1207

Air 0.00139 331.45
Helium 0.000178 965
Fat 0.95 1450
Muscle 1.07 1580
Skull bone 1.91 4080

https://i.stack.imgur.com/CXgma.png 162



Anomalies at large angular scales
revealed by Planck

= 27| SFE 30| op2}, =HN YUk F2 'S2X0F YEE 2271 HEE = A= WE EX
= O] HEjoiA] ‘SRIXt Z& ZIS(Baryon Acoustic Oscillations, BAO)'0|2Hs £ £|=2| A2|7} W4,
« Ol EE X2 YSXZOE YYE UMME ST SUHE WYUE.

= U £ of 380t 10| X|L} RFE= WEH FX7L XFEH HALIZL, 'STHASAE BS

= 'SUX S8 TS(BAO)2 £ TEE HMsk= ARIO0| E|0f, 25152 2Xot 9F WHE

= SYsi= 88 THME HS
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« R BE S 2SR LA2|0f 23] HAHEUSE AAL
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=SS0 ME| AlA: SHOAM H=Z

Aol A Hu H: 22T E7] ¥ 20| Ot} TSE UX|SK= 7|1
Fi(lateral line): 17| & LAl HIEEI0| 2| &, YF HEl, XF0} TS X
X0 B4 0jF 1 E5T S50 YEE = e A 71

S 718: LOl(inner ear)2t 22 ZX|0fIA 7|H, TIS TX| 7|20] 22| ZX| 7|H2 T}

Lateral Line of Seabass

=50 M2 AE: SA0AM =2

A
o'
TR NRIOR Jo X Rk
head canal sgstem

trunk canal system
B C
lateral-line water external
canal dasp]acement opemng epidermis

cupula—-—

T sense hair

E Fsensoru
) cells
— nerve

lateral-line nerve neuromast
©1994 Encyclopaedia Britannica, Inc.




squamosal inner ear

- EQE: EmE0| T2ii0] 4l 7
o] O|AB(YR)/2E/SXHM)2 &

3, B U ST e ol @M
tapes
«  0]2Z(ossicles) ZI2} 01 cardrum auadrate)

. AB| S8 B8 J0IEH+2508), o
2719} UTof| YMBHA R10|E
3= A8 @ HY

. §'|-l-!|' '?'I JIE 'E'Ell articular stapes
&2 WD He B 1S s

dentary

malleus (
(articular)

Reptile squamosal

inner ear
quadrate

https://dl0.creation.com/articles/p134/c13471/Fig1.qgif

ZS: YSSEA=OE F=E2 22 208 Ol 'H' TIst, #HA0) mat Chgt M2t 722t X
g 7H.

swallowtalls and brush-footed butterflies

American moth-butterflies

fruit flies, k
mosquitoes,

honeybees

| green
lacewings

owlet moths

locusts

hawkmoths

Ormia
(parasitic flies) geometer moths
tiger beetles
field crickets,

katydids cicadas

water boatmen \ ~

praying mantises

SOURCE: REPORTING BY 5. PAIN 166 KNOWABLE MAGAZINE



- I CHSh 22 o oF 1,000~3,000Hz
= O|AF TF &= 120 1,000~3,0008 H(F0} A2 Y+8 TS £ O BE)

(A2 7= O{EA MAY) zam o=y
p——— JRCCUNCT)

i ()

ZEH(ES)

| P cmomoes)
o\ e _\:K%EOI(QPFJ

(OI7H)
TUFEOR)

‘Ae-siFUcIE @ &b

http://file.mk.co.kr/meet/neds/2012/09/image_readtop_2012_573581_1347005247723669.jpg

A £ PONE B Dbasilar membrane

N\
mﬂﬂ s
base %pex

high-frequency waves
(1,500-20,000 H2)

C basilar membrane

3,000 Hz

4 7 400Hz 600 Hz

5.
; AR
bﬂy. P K
> / . base apex
' \ A / medium-frequency waves
“ ——— (600-1,500 Hz)
20,000 Hz . : ; 4,000HzIn  pagilar membrane
; \
/E
base apex
LODO A2 memurane low-frequency waves
5,000 Hz (200-600 Hz)

©1997 Encyclopaedia Britannica, Inc.
http://post.navercom/viewer/postView.nhn?volumeNo=8056025&memberNo=24304009



3

I Ragram nusdibied from ongnal b Perre A on In Satonal Ceograpiee

http://elephant.elehost.com/About_Elephants/Senses/Hearing/infrasounddiagram.gif

2ol XZnt (Ultrasound, > 20kHz) 2

« L= E2H0M LA R FHE HX|SIT QALE =8
= 0|oj2] &2 &AL 7|2 S8 =S 2
* HI 7|1ET =XE AE L22 TSE AX|SI0] LHo|= HE

Dorsal

bursae Blowhole

Phonic lips Cranium

Upper mandible

Auditory bullae
Bony nares
Lower mandible

https://www.researchgate.net/figure/Echolocation-in-Odontocetes-explained- The-sound-is- produced-in-the-nasal-area-and-sent_fig4_375180156



A7|2|e =X Lt (Infrasound, < 20Hz) &7

Asian elephants emit calls trough the...
trunk.

ot

R~ )
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Why cry at night?

24



2. Methods

2 Oncotympana
fuscata (EuH0])

* The most widely
distributed in Korea

+ Cryptotympana
dubia (Z0OHO))

= Most large species
in Korea

~ « Recording: August 1, 2015(Ki)

= 2015Y M8 BtE

| nn w

i i aaiaiiaaiaiasiaiss 26



4. Results

<+ Temperature distribution of C. dubia call (Night time)

=*The temperature is higher at night, C. adubia cry more

Tropical nights EEVEETRG 18
alert(25C) of calling(27°C)

Call score ‘
7
i
1
i |
| ]
e | [owaa]
I @ Uojo|
; :
1 1
1 (]
5 A i ® o e
1 i
1 (]
] i
1 1
4 .I o ®
' i
1
i i
3 4 1 1
1 (]
1 1
1 i
1 (]
34 : dl ™ °
i (]
]
1
i i
1 e ol o-i - ®
: i
1
1 i
o+ 1 1
24 5 26 27 28 29 o

4. Results

Why cry at night?

% Q. fuscata (&OH0])

), High temperature
"> (Tropical night)



4. Results

(1) Start time of calling

= O. fuscata (E0H0]) starts to cry in response to sun light
= 0. fuscata (&0H0|) is sensitive to light

Time 10h =

-
L - - & ‘ .(“”
- . .
-«
. ® o
L] -
- -
m .'4,.
; " Sunrlu o 200 g3 A%
[ ] t & .
- . — C|V" tw'“ﬂh‘ B N0 §§ A
06h = - - LS
- I - — — e —

——— Nautical twilight | __ "=

| —EHYBO01E)
ronomical twillght
Ast atinibing
= - - . | | | —
F B D P B P P P P P P P P P B D N s s D S

& TN EF RNy Yy .y y »y Dot
PP P S P i A P P i (25days) 29

SHtof| 0jo] E0{ & O|9{obM|R". . SSsHo| E
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USI YE AlO| 5-204] EESHE 00|
S0l E HE) B4 HE2 oiol 88
T4 W4T UFHE WojE BESE

[OlH 2] HIH=

BHt] 2= 00| 280 & Fet

ol M0 B2 oS @ESHE

FaRD 33
BHE T 0

S —

7170 oo X x| =

MEA|RAZ A AO| K| Hsf ZAre ZiHE 2@, 7~93 M@ ZEA S04 &
Cj O§0| SE842|& ZAISH 20} 2OH0|7} 3~4A12H O 22} SQICh &O§0| = Z2 A2t
CHOl €88 JAIX| AT 20|} BOj0}= o= 5~20A] £=0 AF8 70| &8
# 0|02t Zi0|Ct. O X|H2 OpZt ZHO| 2X|5f OFZH = == (39| £17))7t 812 20|
SHO|ALCE
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What is the breeding call?

How to overcome
loud water sound?

XS0 A7 LI &md7] 0187 Ot B1T] 01877

(Feng et al. 2006) (Lardner&bin Lakim, 2002) (Tan et al., 2014)
Tree hole Sewer megaphone?

Ultrasonic wave?
megaphone?
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1. Study Site

| —— oy __.:‘n % f_ :
} REEEEEER- - i S Y S

" r—3 1--.- .. e -
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2. Appearance ldentification

(Photo: Ki, 2015)

246 22l(Rana uenol)
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5. Results

Valley Paddy Field

2432l (Rana uenoi)

1430.1Hz
(P<0.000, N=200)

? * Ki & Sung (2014)
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1273.3Hz

2. Methods

Water temperature(¢C)

e

Area(m') Tvpaengff:tézlter

‘-'{'1 SN -.':
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3. Results

(1 Water temperature

N L A Azt | Mo |
MAIY 42(70) 46 5.0 20.9 9.674
22 25(70) 42 5.7 10.4 6.900
xS0
S ++(P=0.000) . .
: ; = Spawning sites is 2.8C
200 o higher than
) the mainstream
1507 = Frogs select a high
'|' temperature place to
. avoid the cold
i = early spring
% (Sjogren et al., 1988)
50 L]
Mainstream 15 Spawning
sites a7
3. Results
(2) Sound decibel
N _ Ham | Aokt Lg |
=2F888ddB 39 -569.69 -8.22 | -38.4186 |
AT SREAAB 46 | -65.30 -16.38 | -44.8888

-40 00~

500077

-50.00-

I

1

» Spawning sites is 6.5dB
more quiet than
the mainstream

» Frogs select a quiet place

to avoid the water noise

-T0.00

Mainstream

Spawning
sites 177
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http://plug.hani.co.kr f
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i | . 5 g -
Z 2 M (otus semitorques) 2% M(otus sunia)

SEHHECH *&H www.featherbase.info

S 0| (Strix aluco) ZE4o| S| =2 S o]
M S | (Strix uralensis) (Athene noctua)

*& X:httpsy//hiveminer.com/Tags/hokkaido%2Curalowl *& X:httpsi//commons.wikimedia.org



1.Noctumal animal observation
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M Caprimulgus indicus) = HX| W (zoothera aurea)

*S X https://singaporebirds.com
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1. Noctumal animal observation
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1.Noctumal animal observation
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Breeding call of Narrow-mouth frog(2Z0|)

Jingwan-dong wetland, Bukhansan NP, 2018.07.01 04:00
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In mountain, cicada prefers southeastern regions
with abundant sunshine
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2009 2012 2015 2018 2022

SURVEYED YEARS
Fig. 2. Annual change in the number of bird species observed
in two Ramsar wetlands.
Wl=Dongbackdongsan, W2=1100-highland wetland.
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Amphibian Species Identification of Using Machine Learning Technique
- In case of Jeunggwan-dong wetland in Bukhansan national park —

Young-Ji Jeon' and Kyong-Seok Ki'*
Dhept wf o ticwlture aned Lomoboape Arehitecrure, Dslergroviame Coorse
Dept af Horticubier and Losdeope Arohiteriure. Sanghil Usiv, 83 Somgitaor-gl Niagie-sl, Ko

spacies
Figure 6. Box plot of amphibian species identification accuracy by
HMM.

RO : HMMY fidden rackoy modetsl, 8 8-8-98, S8, S350, A

Table 6. Correlation between HMM and sonogram analysis.
Sonogram Analysis by researcher
B. orientalis H. japonica K. borealis

B. oriemalis 320 = -

HN H. japonica = 611" ’
(Hidden Markov Models) o i : “

K. borealis - - 971

**p < 0.0
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California gnatcatcher(Polioptila californica)e= Bighorn Sheep(Ovis canadensis)=
23| 22U SX2 & It FEH TN doiEH 28 U2 250 O 20| 22|A2M,
LIEFH (39% B4, Aubrey and Hunsaker, 1997) 2= MAIYYE MY (Bleich, 1990)
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the Korean Meteorological Administration observes the wildlife phenology,
But, It relies on human observations and the indicator species is not clear.
The accuracy of existing phenology data is not high
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a) Northward migration b) Southward migration

168750 ilﬂlil earas

PTTs tracks
jpath (2018)
Himal croming

— path (20191
— Himal crosing

Hopover
@  bresding ute

breeding rangs

norr breeding
range
- pan R L

aorg 1o0=E 1207

Figure 3. Migration routes of Whimbrels based on PTT satellite transmitters deploved in Singapore in 2018
and 2019, Map Source: ETOPO1 1| Arc-Minute Global Relief Model dataset provided by NOAA https/fwww
ngde. noaa.govimgg/global/global html. Species distribution map provided by BirdLife International
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Figure 4-19. Linear regression of median arrival dates (DOY) of
L. sibifaps from 2019 to 2024

Figure 4-20. Linear regression between median arrival date and
national average temperature (March-May, 2019-2024)
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First breeding call of Rana venoA2Lt7H~12)

Jingwan-dong wetland, Bukhansan NP, 2018.03.07 23:00

" www.Bandicam.co.kr T

L

4:06.061
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1. Accurate phenology monitoring(Amphibian)
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1, Spatio—temporal variability of ecosystem

Fairy pitta
(Pittanympha), BA4=E

* JUCN red list vulnerable species (VU)
* NP flagship species(Hanlyeohaesang)

» Endangered Species Level I, Natural Monument 204

Geumsan, Hallyeohaesang National Park, 2019.05.22 06:00
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A Study on the Nationwide Song Distribution and Phenological Characteristics of Fairy Pitta
Pitta Nyrphis, an Endangered Species’

Se-dun Uhai’, Kyong-Seak Ki™
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This shuly aimed s prepare basic deis Bar prsiecting the habitat of Fairy Pita Pt symphasnd coping with

climate change by detecting mating calls with bw-acoustic recording technology and identafying phenological
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Spaﬁo—tenmal variability of ecosystem

,U’r

Hallyeohaesang NP Geoje

Songnisan NP Beopjusa Valley

Sobaeksan NP Jukryeong wetland

Jirisan NP Jeonglyeangchi

Jeju 1100 Altitude Wetland

Seoraksan NP Gagdugol Wetland

Gyeryongsan NP Gyeryongdae Wetland

; i Woraksan NP Jireupjae

r e T s Jogyesan Seonamsa Forest
; Macjangsan NP Naejangsa Valley
Junam Reservoir

Taebaeksan NP Geamryongso Valley
Dadohaehaesang NP Wando Gugyedeung
Wolchulsan NP Dogap Wetland

Jeju Dongbaek Dongsan

Mudeungsan NP Pyeongdume Wetiand
Upo Wetland

Byeonsanbando NP Maesosa

Busan Geumjeongsan

Gyeongju NP Poseokjeong

Gochang Ungok Wetland

Hallyeohaesang NP Geumsan
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A Study on (he Emergence Period and Geographic Distribution of Cicadinae (Hemipiera:
Cicadidae) in Korea Using Bioacoustic Detection Technique™
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itizen Science)

HIOIXE

Insect Migration Association (1950~1994) / Fred Urquhart
Monarch Watch (1992~ )

ini | Minnesola Citizen | 3*

VOLUNTEERS TO INVESTIGATE THE
MIGR MONARCH BUTTERFLIES

. ,J_- rouperation of individuah

W | R Congress Veloes McCormick Plan

<Henrlk Mouritsen et all . 2013, An exsperimental displacement and over 50
<1862  The Minnesata citizen> < httpsyymonanchnet ong = years of tag-recoveries show that monarch butterflees are not tree navigators>
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‘Al 21 3}8H(Citizen Science)’
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{Open

Science)

< Katrin Vohltand et al. 2021, The Science of Citizen Science=

| ® ¥% 2% (Open Science)
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« Sookyuny Shin ef sl 2021, Northward expamsion trends and future potentisl distribution of « Seokyung Shin el al 2021, Climate warming induces the activity period prolongation and distribution range
a dragonfly kchriera senegalensis Rambur under chmate change using titizen science data in South Kones » expansion of the Aslan mantls Merodiil patelifens in South Korea =
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I @ ¥ 248 (Open Science)
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Marine debris entanglement incidents in South Korea
= iy by et angling materisn
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«Eunho Chol et al. 2021. Ust of bird food plants in Komea based on citizen science data and Merature reviews o Hee-lin Noh et al. 2025, Unseen threats slong the coast and in undenvater ecosysiems of Sauth Komea

The s=venty of manine delbeis entanglement >

| ® €% 248 (Open Science)

- Wedicago arabica (7F Y22

HRLRSUTWO|

< Jong-Won Song2 et al 2004Establishment and Distribution of the Invasive Slug Limar masimus Lnngews in South Korea =
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