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2Introduction to Global Change

https://www.youtube.com/watch?v=ifrHogDujXw



Introduction to Global Change & 

Pollution Science course
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Group activity: Let‘s introduce ourselves

- My Name

- My background

- What I expect from this course



Lecturer: Abel Machado

 Name: Anderson Abel de Souza Machado                         

Mother given Father given Mother surname Father surname

 Nationality: Brazilian

 Region: South American Pampas

Rio de Janeiro: >2000 Km Northwards Amazon Forest: ~5000 Km Northwards

Pampas: South American Savanas

Summer: +44.0 °C  

Winter 2015: -6.3 °C













BSc: Oceanography 
FURG- Brazil |2006- 2010

MSc: Biological Oceanography
FURG- Brazil & McMaster- Canada | 2010- 2012

PhD: SMART- River Science
FUB- Germany, QMUL- UK, UniTN- Italy, Deltares –

Netherlands |2013- 2016

Postdoctoral Researcher
FUB- Germany |2016- Current

Professional Background: Water 

Pollution & Ecotoxicology

https://www.researchgate.net/profile/Abel_Machado
https://www.researchgate.net/profile/Abel_Machado


From a water researcher to Rillig Lab

Metal fate & effects

(PANAMJAS 2014) (ES&T 2016)(Aqua. tox. 2013a)
(Aqua. tox. 2013b)
(Mar. Env. Res. 2014)

(STOTEN 2016)

(Ecotoxicology 2014)
(STOTEN 2015)

Rillig Lab
Soil & Microplastics



Lectures: Global change & Pollution science

Seminar
10 am- 2pm

Lab work
2 pm – 4 pm

Seminar
10 am- 2pm

Lab work
2 pm – 4 pm

Venue: Altensteinstr 6 lecture room 1

Communication: machadoaas@gmail.com, machado@igb-berlin.de; abel.machado@fu-berlin.de

Personal protection

Data analysis

Monday
Oct 1st

Tuesday
Oct 2nd

Wednesday
Oct 3rd

Thursday
Oct 4th

Friday
Oct 5th

Introduction to global 

change

Anthropocene, 

The rise of human 

enterprise, Planetary 

Boundaries

Planetary Boundaries, 

Agriculture & Fisheries as 

drivers of change, 

Invasive species

Climate change

Energy & Environmental 

health, Pollution Types & 

contaminants

Home activity:

Student protocol

Pollution Science & 

Ecotoxicology

Measuring Toxicity: 

concepts & principles

Plastics & Microplastics

Optimizing lab 

ecotoxicological test

Starting microplastic 

ecotoxicological test

Home activity:

Student protocol

Monday
Oct 8th

Tuesday
Oct 9th

Wednesday
Oct 10th

Thursday
Oct 11th

Biodiversity loss, 

Wildlife diseases, 

Habitat loss

Traditional Micro-

contaminants

Course evaluation

Emerging contaminants

Endocrine disruptors

Antibiotic resistance,

Light pollution

Cases of success: 

Ozone depletion

Oil spills

Overall review

Student protocol

Checking microplastic

96 h toxicity

Analysing toxicity data Predicting & Managing 

pollution Evaluation

mailto:machadoaas@gmail.com
mailto:machado@igb-berlin.de
mailto:abel.machado@fu-berlin.de


Critically rethink the diverse range of known impacts that human 

activities caused on the environmental health and elaborate on 

whether microplastic contamination should be regulated or not.

THE MAIN EVALUATION CRITERIA TO SUCCESSFULLY CONCLUDE THIS COURSE IS TO BE ABLE TO:
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Introduction to Global Change
WHAT IS IT ABOUT?
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Skills you gain:
1- Understand the concept of Global Change
2- Learn about the causes of environmental change
3- Get familiar with the physical signs of change
4- Critically evaluate the consequences of changes



References: 15

https://www.footprintnetwork.org/our-work/ecological-footprint/
https://www.footprintnetwork.org/our-work/ecological-footprint/
https://www.nature.com/scitable/knowledge/library/global-change-an-overview-13255365
https://www.nature.com/scitable/knowledge/library/global-change-an-overview-13255365
https://onlinelibrary.wiley.com/journal/13652486
https://onlinelibrary.wiley.com/journal/13652486
https://www.globalchange.gov/
https://www.globalchange.gov/
https://web.archive.org/web/20100429214445/http:/www.igbp.net/page.php?pid=230
https://web.archive.org/web/20100429214445/http:/www.igbp.net/page.php?pid=230


STUDENT ACTIVITY: LET‘S BUILD OUR GLOBAL CHANGE MIND MAP
16

Global Change

Pollution Science

Group activity:
- Write any words or concepts you 

think that could relate to the topic
- Feel free to use connectors or not



What is Global Change? 17

theconversation.com/what-is-global-change-6447

The planetary-scale changes in the Earth system caused by human activities

It includes (but not limited) to processes on human and wildlife populations, climate, economy, natural resources, energy dissipation, transport, communication, 

land use & cover, globalization, atmosphere, ocean, biogeochemical cycles (e.g. water, C, N, P, S), sea ice, sea-level, food webs, biodiversity, fisheries, etc.

www.eduweb.com

Bert Bolin et al



Anthropocene: The era of Global Changes
Shapes of our planet Flows in our planet

Function of our planet
Dubai Artificial Coastal Islands Honghe hani (Rice terraces, China)

NASA: Temperature Annomalies
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https://www.youtube.com/watch?v=_T5M3MiPfW4

Group activity:
- Go to: www.footprintnetwork.org
- Calculate your ecological footprint
- Write the number in a paper (no name)
- We will compute our average 

ecological footprint

Tip: Germany has an average of 36 % of energy annually from renewable sources 

What are the causes of Global Change?

Results: We need annual planetary 

resources to live!

http://www.footprintnetwork.org/
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http://data.footprintnetwork.org/#/

What are the causes of Global Change?



What are the causes of Global Change 21

www.straitstimes.com

Pollution

Global change scientists study how drivers of environmental change impact biological systems across many scales - from the level of the individual
organism, to populations, communities, and ecosystems. It is a highly multidisciplinary effort, involving physical scientists who study climate, the oceans, the
atmosphere, and geology, as well as biologists investigating physiology, evolution, and ecology.

Population growth & 

Consumption

www.nature.com

Energy use

http://www.freepressjournal.in

Land use

www.pinterest.ca

• Population size
• Affluence
• Culture

• Fossil fuels ~ 85 %
• 8.5 billion T of C year-1

• Affluence & Culture

• 13 Mi ha year-1

• 8.5 billion T of C year-1

• Affluence & Culture

• Water, Air, Soil
• F (x) ~ Economic growth
• Affluence & Culture



What are the consequences of Global 

Change to Biosphere?
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www.youtube.com

Ecosystem ResponsesPopulation Declines & 

Extinction

www.nature.com

Phenology Changes 

& Range Shifts

http://www.bbc.co.uk

Community 

Responses

www.estadao.com.br

As many as 2000 species may have gone extinct, representing 20% of all known bird species, and an extinction rate 100–1000 times greater than natural rate 
of species loss over geological history. As a result of industrialized fishing, the populations of many seafood species, including marlins, tunas, swordfish, codfish, 
sailfish, and sharks have declined 80-90%, pushed to the brink of extinction over the past half century.



What are the consequences of Global 

Change to Humans?
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youtube.com/watch?v=b6QEDbI5zrg

Peace

Global change scientists are interested in understanding several potential impacts of climate warming on human societies, including human health,
natural disturbances, food security, and peace.

Health

medium.com

Natural Disturbances

www.today.com

Food Security

www.pinterest.ca



Summary: Global Change
The planetary-scale changes in the Earth system caused by 

human activities
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Keep calm, we are improving! Check 

out lecture on Cases of Success.

Main causes

Biosphere impacts

Human impacts



USING THE CONCEPTS WE DISCUSSED SO FAR, EXPLAIN TO YOUR COLLEAGUE WHAT WAS THE 

MOST INTERESTING ABOUT THE CONCEPT OF GLOBAL CHANGE THAT YOU LEARNED TODAY. 

TOMORROW WE WILL REPEAT THE MONOLOGUE, YOU ARE ENCOURAGED TO LEARN 

SOMETHING ELSE AT HOME

25STUDENT ACTIVITY: A-B MONOLOGUE

www.globalchange.gov/browse/reports/national-global-change-research-plan-2012-2021-triennial-update



Thanks
SEE YOU LATER FOR OUR INTRODUCTION INTO POLLUTION SCIENCE

26http://www.futureearth.org/


