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Extinctions per thousand species per millennium

100 000 -
Distant past Recent past
(fossil record) (known extinctions)
10 000 - Projected future
extinction rate is
more than ten times
higher than current rate
1 000 -
Current extinction rate
100 4 - | is up to one thousand
e — i times higher than the

For every thousand fossil record

mammal species, less
10 4 than one went extinct
every millennium

y
- J Long-term average
b extinction rate

0.1 1

Marine Mammals Mammals Birds Amphibians All species
species

Source: Millennium Ecosystem Assessment


생물종의 급격한 변화로 세대를 나눈다. 원인 구분x 


000 |=|E__|_L H I:I=|ZF_O|7|_7E
—TT - =2 =2 O 1 (@)
SRR - 9000 ST
SRR - 2000
olsiz SXES
TTIEOS
us - 8000 T
259075 o~
RE=ET RS e
b L 7000 T

-—15uu 1/8 (}_.ﬁ.

- 6 000

- 5000

1/4 (£77)

1/4 (A E=)
- 5000

- 2000

1/3 (ZAF)

— 1000

6/7 (oY A=)

1/3 (MzxX)


파충류에서 나눠진 종인 조류. 


양쪽에서 서식하는 종. 물-땅.
피부가 얇고 민감함. 물, 습도, 온도의 변화에 민감해 쉽게 멸종함.
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Percent of 1970 total number of species
(3 -5 -1‘0 -115 -29 -215 -310 -315 %

Afrotropical
Indo-Malay
Nearctic

Neotropical

Australasian/Oceanic by rea I m
0

-5 -10 -15 -20 -25 -310 -3'5%

Warm mixed forest

[ Temperate Geiduous foresf]

Savanna
Shrub

Tropical woodland

Temperatiz mixed forest

Tropical forest
Wooded tundra
Grassland / steppe

2020 2050
.

Cool coniferous forest
Desert
Tundra

by terrestrial biome

Boreal forest using the IMAGE Land-cover biomes definition

Source: Millennium Ecosystem Assessment
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Numerous studies also show that investments in protected areas generate a cost-benefit
ratio of one to 25 and even one to 100 in some cases, [Pavan Sukhdev, from TEEB] said.

Planting and protecting nearly 12,000 hectares of mangroves in Vietnam costs just over a
million dollars but saved annual expenditures on dyke maintenance of well over seven

million dollars. - Stephen Leahy, 7| A}, inter Press Service 2009 "


30년 전과 비교해 쌀값, 고기값은 많이 오르지 않음. 다만 폰, 옷 등의 값은 많이 오름 이는 농어업으로 얻은 이득을 타 분야로 사용했기 때문임.



WHAT DO WE GET FROM ECOSYSTEMS
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Nitrogen in
atmosphere (N3)

Nitrogen-fixing
bacteria in
root nodules

of legumes

(aerobic and anaerobic
bacteria and fungi)

Ammonification

Ammonium (NHg*)

£

Nitrogen-fixing
soil bacteria

Nitrification

(8 e o)

Nitrifying
bacteria

Nitrates (NO5)

&

Nitrifying
bacteria
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A2 (Keystone species)



비행기의 핵심부픔과 같은 아주 중요한 중간역할을 하는 종
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(If the bee disappeared off the face of the earth, man would only
have four years to live)



OFRI#EFQ! (Albert Einstein)

Qref X[ 0l A1 BO| ArepZICHH, AFFOAl= &
Of& A|Zt0] 44 HXALt= < & 5+ UL,

(If the bee disappeared off the face of the earth, man would only
have four years to live)


야생벌을 포함하는 모든 벌 종류.
수분하는 역할을 함. 벌이 없으면 수많은 종의 수분이 불가함.


WOLVES KEEP

YEILOWS 'I;ON E

@ IN THE 19208, government policy allowed the
extermination of Yellowstone’s gray wolf — the apex
predator — triggering an ecosystem collapse known

as trophic cascade

@ IN 1995 — through use of the
Endangered Species Act — the
conservation community
reintroduced the gray wolf
@ Elk populations
to restore balance.

exploded without their The ) )
primary predator, resulting e impact is dramatic
in severe overgrazing of

Ve

Tl";\lrf

&

willows and aspen needed by
beavers for food, shelter and

dam building.
@ Various scavenger @Today, biodiversity is
species suffered enriched and scavenger
without year-round species reap the benefits of
wolf kills to feed on. regular, wolf-supplied meals.

® Without wolves,
the coyote became an apex

@ Beavers
virtually disappeared

redator, driving down populations 4 P
P g R in the northern range. Dams disintegrated,
of pronghorn antelope, red fox and g ;. 2

3 turning marshy ponds into streams.
rodents, and birds that prey on Mool X :
¢ Massive loss of mature willows and aspens.
small animals. H N
eavy stream erosion. Many plant and

animal species were affected.

g @ After wolf
anﬁ' reintroduction

Lf! in the northern range,
iN’T[r r\q ® As the wolf elk numbers drop and beaver colonies
s o returns, coyote increase from I to 12. Insects, songbirds,
numbers drop by half, fish, and amphibians thrive.
allowing antelope, rodent and
souRces: OSU Trophic Cascades Program, NWE,

NRDC, Predator Defense, “The Wolf's Tooth "

fox populations to increase.
DESIGN: evanmade.com



미국의 1호 국립공원 옐로스톤. 유황으로 인해 주황빛을 띄는 거기임 ㅇㅇ
사슴을 보호하려고 늑대를 다 죽임. 늑대가 없어서 사슴이 너무 많아짐. 
사슴이 너무 많아져서 사시나무를 다 뜯어먹음. 그래서 사시나무가 사라짐. 사시나무로 둥지 만드는 비버도 사라짐
비버가 만드는 천연댐(둥지)이 사라져서 물이 안 고임
물이 안 고여서 습지가 사라지고 다른 종들도 사라짐
사슴의 개체수를 줄이니 회복됨.
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(a) Sea otter abundance
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Food chain before (c) Total kelp density
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Food chain after

killer whales started
preying on otters
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사람들의 인식이 안좋아짐. 어느정도 개체수를 꾸준히 유지하면서 공존할 필요성이 있음.
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http://www.globalissues.org/article/170/why-is-biodiversity-important-who-cares
https://www.greenfacts.org/en/biodiversity/figtableboxes/1012-richness.htm

Millennium Ecosystem Assessment (http://www.millenniumassessment.org/en/index.html)
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