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Japan has a very large number of humans
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Animal population
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When the density is low, it increases rapidly,

When it gets crowded, it becomes more difficult
to increase and reaches the upper limit.

Because resources are limited, the market will
reach a plateau.
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A basic model of population dynamics



ANBZE population density

e N |EE Number of persons/area

HADAOZEIFXENIDLN?
What is the world's population density?

UNESVVEBOEIEIBIHIZEHMEIZESD T, BRLVTLET
Countries with small areas are excluded because they have extremely
high values )



country
Bangladesh
Palestine
Taiwan
Lebanon
Mauritius
Rwanda
South Korea
Burundi
Israel

India

Haiti

density

(num/km?)

1,138

859
060
040
625
516
512
454
430
428
421

pop2022

167,886
5,346
23,889
0,685
1,275
13,600
51,330
12,625
3,923
1,406,632
11,680

Counties whose area >2,000 km?2

Netherlands

Belgium
Reunion

Japan

Sri Lanka

Philippines
Puerto Rico
El Salvador

Vietnam
United

Kingdom
Trinidad and

Tobago
Jamaica

411
3382
362
332
329
329
319
311
299

282

274
2172

17,211
11,668
9038
125,585
21,576
112,509
2,830
0,550
98,954

68,498

1,407
2,985

Data from: https://worldpopulationreview.com/
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Japan is not so densely populated now?
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Population density in habitable areas

e A[{F M EE:
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Habitable land area: total land area minus forest area and
major lakes and marshes area, which can be inhabited.
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Number of people / Habitable land area
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What is Japan's population density in terms of inhabitable

land?



Al {E#h A O %5 E Population density in habitable areas
(AM{EMLEFE 1000km2LA EDE 1-2641)

&4

KEEER[E Republic of Korea
HZAK[E Japan

I\ 553,32 Bangladesh
E—!1) ¥ X Mauritius

JL 73 Rwanda

#4523 The Netherlands
A2k India
k)=&—K-k/\3 Trinidad and
Tobago

~ )L — Belgium

A1)S527 Sri Lanka
AN+ L Vietham
L 7\./> Lebanon

JtEAfE North Korea

A/km2
1327

1065
1046
168
497
483
477

465

462
441
430
417
411

T4 JEEFE Philippines
AAXASII)LE Israel

¥ <A Jamaica
FAYEREFE Germany
T )L IL/\FJL El Salvador
JEOXFIE Comoros
INAFHEFE Haiti

JILOHFIE Burundi

LYt TILY Luxembourg
A21) 7 H£FE Italy

H[EF United Kingdom

A E 7 F0E The Gambia
AAREH Switzerland

405
366
357
329
319
318
314

301

298
298
296
286
282

HP THIBIZLHFELI=1 DT —2ETIZIER http://www.tirihajimemashita.com/article/442860943.html
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Population density in habitable areas, examples of lower nations

(AI{EHh@EFE 1000km2 A EDE )

RILEFH L Portugal 190
TS AHKFIE France 155
TA)NERE USA 48
O273&FR Russia 16
hr5 Canada 5
A—RARS)7EF Australia 4

E> 3 JLE Mongol 2



ARIZ. STEHEATE2EHAOFEN S
Japan remains the most densely populated country in the
world

BN AABEXEM -

Population density has always been high.
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Population Transition in Japan
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TIRFRARTHOAOREEEESN -7
Population density was high even during
the Edo period.

« A population ca. 3,000,000
« [E11& Area ca. 30,000km?2
c N\ORE

population density ca. 100/km?

BEEZR(2000) TAODPBROCHEARDES| OFT —XH#ITICVERR
(miElZ dbEE - B %R <, 1700FEEOHT)



TIRRARTHOAORBEEESN -7
Population density was high even during
the Edo period.

Excluding the mountain (forest) area

« A\ population ca. 3,000,000
e HTEArea ca. 10,000km?
A[EMAORE
population density in habitable areas
ca. 300/km?

BEEZR(2000) TAODPBROCHEARDES| OFT —XH#ITICVERR
(miElZ dbEE - B %R <, 1700FEEOHT)
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A rapid population decline is difficult. We may not be able to sustain
a modern social system.

c LITWVWZ . LT TR -EZETH. FLEFELE. BROAOZEX
SV, ANIFEAEWLGELIED LT EIEALY,

However, even if the number of people decreases tremendously,
there is still a high population density in Japan.

It's not as if people are almost always gone.



ANEDOEBEIFENLS H WY
How much is the human density?

In 1km?
1 person
1 Opersons 7Ly Few
1 0 Opersons 527 Usual

1 00 Opersons %W Many e.g., Japan, Korea,
Bangladesh

(AI{E# A OZRE population density in habitable areas)
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745m

IRETIL Modern Mongolia **

* FBEEFR(2000) TAOMSHEO BADESE |IOT—2%TIZERK

**Hp MHIBIILHELz] DT—F2ETIT/ER
http://www.tirihajimemashita.com/article/442860943.html
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625m

IABH-YDRI{EHETE
Inhabitable area / person

In Japan
=t Agriculture

625m

Hunter-gatherer

Tokyo
130m ' % urban
- area
—~ £ 60m
a ' g E 7m
(o] (,c% o
Eprgicad=a:l 8th Century* Edo* Modern 2ERX
5000 years ago Japan** HEKX
XREX
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http://www.tirihajimemashita.com/article/442860943.html

*kk A SEH A K.com https://www.seikatsu-guide.com DT —43% JTIZ{ERL



TlI. YHAPHILOEEIZTENLS HW?
What is the density of deer and monkeys?

In 1km?
1 ind

1 00 0 indi

VIO
1 0 indi
1 00 indi

IVIC
IVIC

IVIC

ua

ua
ua

ua

E@~27E Few or usual

% Many

EATHELEZ L Extremely many
H') B Impossible



BE BARDVAFEZTECLSEE LN
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TlE. EnLr?

In recent years, it is said that there are too
many deer in Japan.

So, how many?



Deer density in Kanto area Japan
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TlI. YHAPHILOEEIZTENLS HW?
What is the density of deer and monkeys?

In 1km?
1 ind

1 00 0 indi

VIO
1 0 indi
1 00 indi

IVIC
IVIC

IVIC

ua

ua
ua

ua

E@~27E Few or usual

% Many

EATHELEZ L Extremely many
H') B Impossible
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SPEHFBMICAFETESL

Human population is very high.

DEPELLAST, ERIETEHZ L

e Compared to other animals, human population is very high

 Japan has a very large number of humans and a long history
of high population density



ADEZESZROTHRS?

How do you measure the amount of people?



INAA TR Biomass

« HAHNTIA)—(FELRE) DIFEDKI

Sum of weights for a given category (e.g., species)

mmr\r\mr\mr\r\r\

MC
ﬁﬁ-ﬁ-ﬁ-ﬁ-ﬁ- ﬁ'ﬁ-ﬁ-

S

Human male 60kg *66=4000kg 4000kg




INAA TR Biomass

« HAHNTIA)—(FELRE) DIFEDKI

Sum of weights for a given category (e.g., species)

Rat 500g*120=60kg 60kg
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Biomass of terrestrial mammals and birds

Biomass (Gt C)

humans 0.06

livestock

wild mammals 0.007

wild birds 0.002

0 0.02 0.04 006 008 01 0.12

Yinon M Bar-On et. al. (2018) D T—42 &Y . RZ{ERL



HELEED /N A TR

Biomass of mammals

Earth's mammals Humans
by total biomass 2390 Mt
1 Mt =106 ton

Wild Terrestrial g‘ Wild Marine
~20 Mt /*' g Mer
Elephants %
Baleen whales
Domesticated
=10 Mt ~630 Mt

Greenspoon L. (2023) https://doi.org/10.1073/pnas.220489212



https://doi.org/10.1073/pnas.2204892120
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Compared to other mammals, amount of human and
livestock is really large

EEDHEET. EFDNIATRIZEE E DIEILIED 10204525 Y 2>

Recent estimates suggest that human biomass is 10-20 times greater
than that of terrestrial mammals.

oT. AREEBDEZEITIFEICKSLY

Thus, the impact of human activity is very large

BIZIX. D DT YT LT TITA

Cow belches as a cause of global warming is not a joke
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Figure 2: Global and regional changes in number of cattle, in millions. Source: Food and Agriculture Organization
of the United Nations (FAO), Live animals, http://www.fao.org/faostat/en/?#data/QA (Accessed on 05
November 2020).

Mayerfeld, D. (ed.) 2023 - Our Carbon Hoofprint. The Complex Relationship Between Meat
and Climate, Springer Nature, Switzerland. ISBN 978-3-031-09023-3
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In the late 20th century, humans became aware
of the carrying capacity of the entire earth



ErZFHDEYPELERSE

Comparing humans to other animals

50kg€ﬁ_zéj<*”0)@1fl=%7b\ BB ETCHRPIC
H£BELTLWS, thDEICIEMICKELGEZEN T
HNDIE. B,

Large animals weighing over 50 kg inhabit the world
at very high densities. It is no wonder that other
animals and plants are greatly affected.



Our World
in Data

The size of the world population over the last 12.000 years

Demographers expect rapid population growth to end by the end of the 21st century. The UN demographers expect a population of about 11 billion in 2100.

9 7.9 billion in 2022
7 billion ¢ 7 billionin 2011
\ > s S *x I -
RWR/N\THhEkEATRSE, AFEITBEFHRMIZ
6 billion i%i_tl'\%) ¢ 6 billion in 1999
In the long run, the human population is exploding.
5 billion ¢ 5 billionin 1987
4 billion &4 billionin 1975
3 billion @3 billionin 1960
2 billion b2 billion in 1928
1.65 billion in 1900
1 billion
990 million in 1800
600 million in 1700
Th " th rate from 10,000 BCE 190 million in the year O i century: The Black Death nandemic kille
4 million in 10,000 BCE o 1700 was just 0.04% per year R e Aot parria I B
10,000 BCE 8,000 BCE 6,000 BCE 4,000 BCE 2,000 BCE - 0] 2000
Glaobal life expectancy before Global life expectancy
1800 was less than 30 years in 2019: 73 years

Based on estimates by the History Database of the Global Environment (HYDE) and the United Nations. On OQurWorldinData.org you can download the annual data.
Thisis avisualization from OurWorldinData.org. Licensed under CC-BY-SA by the author Max Roser.

HADAL “inDats

WO rl d p O p u | at i O n https://ourworldindata.org

/world-population-growth



2.1%
in 1968 10.9 Billion

s World population growth, 1700-2100
_/\_Annual growth rate of the world population
__Mworld population

in 2019

c NEIDHM ERICELDDOHD ?

e Number of human is reaching the upper

imit?

5 Billion
in 1987

2.5 Billion
in 1950

2 Billion
in 1928

0.04% was the average
population growth rate
between 10,000 BCE
and 1700

1 billion
in 1803

1%
2100

1850

1800 1900 1950 2000 504 2050

| Projection

(UN Mediun Fertility Variarty

1700 1750

Data sources: Our World in Data based on HYDE, UN, and UN Population Division [2019 Revision]
This is a visualization from OurWorldinData.org, where you find data and research on how the world is changing. Licensed under CC-BY by the author Max Roser.
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WO rl d p O p U | at | OoOnNn an d |tS g rOWt h rate https://ourworldindata.org

/world-population-growth
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