
Ecology and Environmental Health
(as of Environmental Health I on 15th April 2026)

● Agenda of today's lecture
● Ecology: the interactions between biological organisms and their biotic/abiotic 

environments can be quantified and described
● Humans exist within (are not separated from) ecosystem and ecological interactions
● Ecosystem functioning <- material cycles + energy flow (as biological and physical 

components interact both hierarchically and circular feedback loops) <- largely 
altered by human activities // in turn, the pace of global climate change and its public 
health impacts increase

● Ecosystem functioning -> toxins/pathogens are broken down or concentrated / those 
become environmental health risk or not

● Biodiversity -> ecosystem functioning (eg. system capacity to regulate weather, 
break down hazardous agents, ...)

● Populations
● minimum size limit <- resource availability and intrinsic characteristics
● maximum size limit <- extrinsic environmental factors

● Rapid environmental change (<- human population growth, unplanned development, 
overexploitation of natural resources) -> ecosystem change, including 
emerging/reemerging infectious diseases → Negative feedback as ARC

● What is Environmental Health
● History of Environmental Health



Ecology and Ecosystem
 Ecology

– derived from οἶκος (ancient Greek); household/place to live
– the study of interactions between organisms and environments
– natural history -> natural selection / evolutionary biology -> social-ecological systems perspective / resilience theory 

-> sustainability (eg., conservation biology, SDGs)
 Three different but complementary perspectives: ecosystem ecology, community ecology, and population ecology

– Ecosystem ecology: functional entity, formed by interactions of living organisms with physical environment
• Collection of ecosystems -> biosphere (occurs at the edge of geosphere, hydrosphere, and atmosphere)

– Community ecology: Interactions of species (competition, predation, symbiosis [parasitism, mutualism, 
commensalism]); emphasis on specie's composition and diversity (eg., succession → see, Fig. 2.3) 

– Population ecology: Population level processes; emphasis on population dynamics and regulation, and on 
interspecies interactions
• Human ecology is a kind of population ecology

Source: Frumkin [Ed.] 3rd Ed. (2016)



Biomes
■ Mostly determined by temperature and precipitation
– marine ecosystems / freshwater ecosystems / terrestrial biomes / domesticated 

ecosystems
■ Only human beings can live in any biome

Boreal Conifer Forest Temperate Forest Tropical Rain Forest

Tundra Tropical Semi-arid 
Grassland (Savanna)

Desert



Interaction between human and environment
■ Ecosystem: a system in which all organism populations have 

relationship with physical-chemical environment, which in turn 
generates trophic stages (in food web), biodiversity and 
material cycles (hydrologic cycle, carbon cycle, nitrogen cycle 
--- ecosystem services) with energy flow (lost through work 
and dissipated as heat at each step of biological food chain).

■ Humanized (domesticated) ecosystem: physical-chemical 
environments are largely affected by human-beings
– Human made chemicals (eg. PCB) remain longer in the 

ecosystem, which cause bioaccumulation and 
biomagnification in higher consumers, subsequently 
make toxic effects on them.

■ How to consider humanized ecosystem
– Habitat+Resource+Environmental factor → Human 

(Shosuke Suzuki)
– Human ↔ [Language, Technology, Social organization] ↔ 

Environment (Tsuguyoshi Suzuki)
■ Very complex, so that systems thinking is needed

Human

Environment
Counteraction Action

Lang/Tech/Soc

Ecosystem services such as
* Provision of clean water
* Waste recycling
* Regulation of infectious
   diseases
* Regulation of climate

Source: Frumkin [Ed.] 3rd Ed. (2016)



Some ecosystem ideas
(Source: Frumkin [Ed.], 2016)



Homeostasis
 Living organism needs metabolism (chemical reactions) within the body which requires 

non-extreme temperature, pressure, humidity

– Nonhuman organisms are adapted to their specific biomes (cf. dried water-bears 
and sleeping chironomid's larvae in cryptobiosys status)

– Humans can make microenvironments (eg. cloths) and/or largely modify 
environments with technology to keep homeostasis within the body where 
chemical reactions occur.

 Homeostasis

 Stressor (changes in external environments) stimulates organisms; can be 
regarded as anything disturbing homeostasis

 Living organisms have "negative feedback" to keep homeostasis against perceived 
stressor.

 In humans, homeostatic actions are not only biological but also artificial (using 
technology)

Carry-over of negative feedback returns out to external environment
 Material cycle between the body and external environment through exposure, 

absorption, distribution, metabolism and excretion; the pathways are not fixed



Communities and species
● Habitat diversity
● Species-area relationship: in 

log-log scale, number of viable 
species are positively 
correlated with area 
[Darlington's rule (1957)]

● Niche: "Multidimensional 
ecosystem space in which a 
species exists (its habitat) and 
also what it does"

● Biological invasion: "A large-
scale movement of animals or 
plants intro areas where they 
were previously absent or 
uncommon"
– Frequently occurs under 
humanized ecosystem

● Barry Commoner's laws 
(1971)→ 

Example of invasion > Fire ant, found in Fukuoka, Source: 
https://www.japantimes.co.jp/news/2017/08/07/reference/japan-
working-hard-douse-fire-ant-invasion/#.W72hZvaYRhE

Darlington's rule (1957), Table 17: cited from 
http://math.hws.edu/~mitchell/SpeciesArea/speciesAreaText.html



Negative feedback in human population
● Human population has "adaptive 

renewal cycle", from r phase 
(growth and exploitation under low 
stored capital and connectedness), 
through K phase (conservation) and 
Ω phase (release), to α phase 
(reorganization)

● Recently the importance of adaptive 
management (a system of cyclical 
monitoring and adjusting), the 
central idea of ecosystem 
management is recognized

● Density dependent regulation is 
related with carrying capacity and 
logistic growth.  Also related with 
emerging infectious diseases, which 
is also related with biodiversity.

Cited from: Colding J, Folke C, Elmqvist T (2003)
Tropical Ecology, 44(1): 25-41.
https://www.researchgate.net/publication/239832504
_Social_institutions_in_ecosystem_management_an
d_biodiversity_conservation

https://www.researchgate.net/publication/239832504_Social_institutions_in_ecosystem_management_and_biodiversity_conservation
https://www.researchgate.net/publication/239832504_Social_institutions_in_ecosystem_management_and_biodiversity_conservation
https://www.researchgate.net/publication/239832504_Social_institutions_in_ecosystem_management_and_biodiversity_conservation


  

What is Environment?
● What is your image on “Environment”?

● "Environment" (in Webster's dictionary)

– the circumstances, objects, or conditions by which one is surrounded
– the complex of physical, chemical, and biotic factors (as climate, soil, and 

living things) that act upon an organism or an ecological community and 
ultimately determine its form and survival

Global

Regional

Local

Local

Regional

Regional

(special case)



  

What is Environmental Health?
● WHO (2004): Environmental health comprises those 

aspects of human health, including quality of life, that are 
determined by physical, chemical, biological, social and 
psychological factors in the environment.  It also refers to 
the theory and practice of assessing, correcting, controlling, 
and preventing those factors in the environment that can 
potentially affect adversely the health of present and futute 
generations

● Agency for Toxic Substances and Disease Registry, cited in 
US Dept. Health and Human Services (1998): 
Environmental health is the branch of public health that 
protects against the effects of environmental hazards that 
can adversely affect health or the ecological balances 
essential to human health and environmental quality



  

What is Environmental Health? (cont'd)
● European Charter on Environment and Health 

(1990): Environmental health comprises those 
aspects of human health and disease that are 
determined by factors in environment.  It also refers 
to the theory and practice of assessing and 
controlling factors in the environment that can 
potentially affect health.  It includes both the direct 
pathological effects of chemicals, radiation and 
some biological agents, and the effects (often 
indirect) on health and well-being of the broad 
physical, psychological, social and aesthetic 
environment, which includes housing, urban 
developmental land use and transport



  

History – Ancient origin
● "Environment (incl. Disasters) affects comfort and well-being" was 

widely recognized, such as Hippocrates' "On Airs, Waters, and Places" 
[http://classics.mit.edu/Hippocrates/airwatpl.mb.txt]

– See, Miller G (1962) https://www.jstor.org/stable/24620862
● Challenges (eg. shown below) forced humans to consider the health 

effects of environment

– Endangered food safety
– Polluted water
– Air pollution -- smoke in caves

http://classics.mit.edu/Hippocrates/airwatpl.mb.txt
https://www.jstor.org/stable/24620862


  

History – Industrial awakenings
● 17th - 18th C

– Sanitarian issues such as "The urban environment fostered the 
spread of diseases with crowded, dark, unventilated housing; 
unpaved streets mired in horse manure and littered with refuse; 
inadequate or nonexisting water supplies; …" affected many kinds 
of diseases in cities like London.

● Charles Turner Thackrah: One of the pioneers of occupational health – 
and built Leeds Infirmary, examined human blood nature, and so on – 
in early 19th C, see https://doi.org/10.1093/occmed/45.6.285

● William Farr: Public Health Authority in 19th C London, first believed 
Miasma theory

● John Snow: A father of epidemiology, found the cause of cholera 
epidemic in 19th C London

https://doi.org/10.1093/occmed/45.6.285


  

History – Modern era
● Rachel Carson "Silent Spring" (1962)

http://www.spmcpk.com/Download/RC_Silent_Spring.pdf
– Chemical hazards
– POPs problem
– Love Canal in Niagara Falls

● Meyer CA (2021) https://doi.org/10.3390/literature1010002
● New aspects (those will be explained in the following classes)

– Environmental psychology
– Ecohealth
– Carrying capacity
– Health care services and environmental exposures
– Environmental health policy
– Vulnerable subgroups (environmental justice issue)
– Global challenges
– Sustainability

● "Conflicts of interest" problem

http://www.spmcpk.com/Download/RC_Silent_Spring.pdf
https://doi.org/10.3390/literature1010002
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