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We are faced not with two separate crises, one 
environmental and the other social, but rather with one 
complex crisis which is both social and environmental. 
Strategies for a solution demand an integrated 
approach to combating poverty, restoring dignity to the 
excluded, and at the same time protecting nature.

Pope Francis 
Laudato Si’ 139



"We don’t have plan B because 
there is no planet B!” 
(Ban Ki-moon, UN Secretary-General from 2007 to 2016)

• On 25 September 2015, the 193 countries of the UN 
General Assembly adopted the 2030 Development Agenda 
titled "Transforming our world: the 2030 Agenda for 
Sustainable Development". 
• This agenda has 92 paragraphs. Paragraph 51 outlines the 

17 Sustainable Development Goals and the associated 
169 targets.



SDGs and Prediction of Earth System

The SDGs cover social and 
economic development 
issues including poverty, 
hunger, health, education, 
global warming, gender 
equality, water, sanitation,
energy, urbanization, 
environment and social 
justice.



#1: End 
poverty in all 
its forms 
everywhere



#2: End hunger, achieve food security and 
improved nutrition and promote sustainable 
agriculture



#2: End hunger, achieve food security and 
improved nutrition and promote sustainable 
agriculture

#3: Ensure 
healthy lives 
and promote 
well-being for 
all at all ages



#4: Ensure 
inclusive and 

quality 
education for all 

and promote 
lifelong 

learning



#5: Achieve 
gender 
equality and 
empower 
women and 
girls



#6: Ensure access to 
water and sanitation 
for all



#7: Ensure access 
to affordable, 
reliable, 
sustainable and 
modern energy for 
all



#8: Promote inclusive 
and sustainable 
economic growth, 
employment and 
decent work for all



#9: Build resilient 
infrastructure, 
promote 
sustainable 
industrialization 
and foster 
innovation



#10: Reduce 
inequality within 
and among 
countries



#11: Make cities 
inclusive, safe, 
resilient and 
sustainable



#12: Ensure 
sustainable 
consumption and 
production patterns



#13: Take urgent 
action to combat 
climate change and 
its impacts*



#14: Conserve and 
sustainably use the 
oceans, seas and 
marine resources



#15: Sustainably manage forests, 
combat desertification, halt and 

reverse land degradation, 
halt biodiversity loss



#16: Promote just, peaceful 
and inclusive 

societies



#17: Revitalize the 
global 

partnership for 
sustainable 

development



Each goal is 
important
in itself …



Each goal is 
important
in itself …

And they
are all 

connected



To find out  more, go to

17Goals.org 

And read the real documents for 
yourself, at

https://sustainabledevelopment.un.org
/topics

These slides are provided as a free public service by 17Goals, a multi-stakeholder partnership.
Images have been licensed from iStock/Getty or from Unsplash.com (an open source image bank)

https://sustainabledevelopment.un.org/topics


What Earth System scientists can 
contribute for SDGs to make the world 
more resilient, sustainable and safe? 

• Changing climate urgently requires new approaches , mechanisms and solutions
• 90 % of natural disasters are of hydro-meteorological nature – DRR is one of the key targets
• Domino effect: single extreme event can lead to a broad breakdown of infrastructure
• Seamless Prediction of the Earth System
• Time for interdisciplinary research and system analysis approaches
• Social components are critically important
• Multi-factor optimization to reduce risks, increase resilience and sustainability 



Seamless Prediction of the Earth System
several dimensions of the coupling: 

i) Time scales (from minutes and 
nowcasting till decades and climate 
time-scale); 
ii) Spatial scales (from street till 
global scales with downscaling and 
upscaling methods); 
iii) Processes: physical, chemical, 
biological, and social; 
iv) Earth system components: 
atmosphere, hydrosphere, 
pedosphere, ecosystems/ 
biosphere; 
v) Different types of observations
and modelling tools: 
measurement-model fusion and 
data assimilation, validation and 
verification of modelling results; 
vi) User-oriented integrated 
systems with social component and 
impact based forecasts and 
services. 

=> New generation of seamless models 
integrated with observations



Connections between Cities, 
Air Quality, Weather and Climate 

• Science - nonlinear 
interactions and feedbacks 
between urban land cover, 
emissions, chemistry, 
meteorology, hydrology and 
climate

•Multiple spatial and 
temporal scales 

• Complex mixture of 
pollutants from large sources

• Scales from urban to global 

• Interacting effects of urban 
features and emissions
see: Nature, 455, 142-143 (2008)



Emission Control: Co-benefits for Environment & Climate



Linkages between exposure and vulnerability to 
natural hazards influence the impacts and 

probability of disasters (disaster risk)

(Source: SMS modified from IPCC 2012)



Supporting Platform for Building a Climate 
Resilient Society



URBANIZATION DISASTER RISK 
REDUCTION CLIMATE & AEROSOLS NEW TECHNOLOGIES

WMO Research Priorities:
Catalyzing innovation, strengthening resilience 

How Met&Climate Services can help future urban evolution
àTowards low-emission and climate resilient development

CAS: WWRP & GAW



Monitoring & Understanding
• Weather, Climate and Environmental monitoring
• Greenhouse gas and chemical constituents
• National databank

Processing and Decision-Supporting
• Benchmarking urban development scenarios .vs. 

weather/climate/environmental projections
• Quantified, sector-specific analyses for cities under different climate 

change scenario

Integrating knowledge and prediction

Prediction & Warning
• Detailed weather 

and climate 
prediction in a range 
of scales

• Activating a chain of 
national multi 
agency coordination 
for response to 
weather / climate 
extremes

CAS: WWRP & GAW



WMO for the 21st Century meeting the UN SDGs
Proposed structure

https://public.wmo.int/en/bulletin/observing-climate%E2%80%94challenges-21st-century


"Think globally, act locally"

• Consider the health of the entire planet and to take action in own 
communities and cities
• Multi-scale models and prediction systems
• Citizen science, local authorities and spiritual component



YEAR OF POLAR PREDICTION

• Goal: Improving predictions of weather and environmental 
conditions in polar regions and beyond

• International collaboration between academia, operational forecasting
centres, and stakeholders

• Improving the polar observing system, as well as weather and climate
prediction models in polar regions

Coordinated by the
World Meteorological
Organization (WMO)

Period: 
mid 2017– mid 2019 
(Launch: 15th May 
2017) 

www.polarprediction.net
@polarprediction



Air pollution, 
transport and deposition

Emission
modelling

Population

Meteorology / climate
Ref.-year: 2000

Health effects.

Externality 
cost functions

Energy system optimisation 
model(s)

Environmental 
impact and damage

Global externality 
cost for CO2

Scenarios for 
energy production

2010, 2020, 2030, 2040, 2050

Energy systems

Economic 
growth

Tech-
nologies

EMEP, EDGAR, 
IPCC, etc.

CEEH modelling framework: Model Components 
for Energy System Optimisation

http://ceeh.dk/

http://ceeh.dk/


Urban Regions & ExposureHabitat III

Urban Ecology and Environment

New UN Urban Agenda

https://www.habitat3.org/the-new-urban-agenda

https://www.habitat3.org/the-new-urban-agenda


• PEEX WG: Northern Urbanization: Environmental challenges and their impact on 
urban societies (current focus on UHI studies)

• UHIARC: Urban heat island observation network in Arctic cities (Apatity, Vorkuta, 
Nadym, Urengoy, Murmansk, Norilsk) – MSU, Russia

• HIARC: Anthropogenic Heat Islands in the Arctic - Windows to the Future of the 
Regional Climates, Ecosystems and Society – NERSC, Norway

• WMO Integrated Urban Weather, Water, Environment and Climate Services & Multi-
Hazard Early Warning Systems (GURME project)

• Demonstration & Focus Cities: Examples for Arctic: Fairbanks, Tromso, Murmansk, 
Norilsk, …

• PACES (air Pollution in the Arctic: Climate, Environment and Societies): WG on urban 
AQ and sustainable development

• Year of Polar Prediction (YOPP) and Polar Prediction Project – urban study 

Esau et al., 2017

City Reference
Apatity Konstantinov et al. (2015)

Varentsov et al. (2018)

Demin et al. (2016)

Barrow Klene et al. (2013)

Hinkel & Nelson (2007)

Fairbanks Magee et al. (1999)

Descari et al. (2018)

Nadym Esau and Miles (2016)

Norilsk Varentsov et al. (2014)

Telyatnikov et al. (2014)

Northern Urbanization



“Russkiy Sever” 
(the Russian North) 
National Park

• A unique natural, historical and cultural complex
• Initial student research project of MSU on hydrology
• Several open questions for sustainable development
• It could be a joint project within Sophie Forum, PEEX and RGO
• Goal: a harmonised strategy for natural, social , historical and 

spiritual development of the region



Thanks!

We are open for 
collaboration!





Atte Korhola
Professor of Environmental 
Change, University of Helsinki

2nd SOFIA EARTH FORUM ON 
GRAND CHALLENGES, 
SOLUTIONS AND 
LEGITIMACY 1.11.2018

Science - Policy Dialogue: 
Climate Change Perspective



Atte Korhola
Leader of the Group

The central research themes in the ECRU are long-term Arctic environmental 
changes and their ecological and societal impacts. We are particularly interested 
in climate variability, carbon cycling, ecosystem feedbacks, black carbon 
deposition, freshwater, wetland and coastal ecology, biodiversity, lake optical 
environments, and climate mitigation and adaptation strategies. 

Time



Linear or technocratic model of communication

Science + communication = action

knowledge leads to action; 
more certain knowledge leads to more definite action; 
more integrated knowledge leads to more joined-up action.

Information
Disseminator
Messenger
Advocator

Simplified message
Appeal to consensus
Effective presentation
Translation for relevance

Scientific ‘‘facts’’ are transmitted directly to policy advisers to ‘‘solve problems’’



Scientists







• Failure of the politicians and public to act on 
the risks perceived by the climate scientists.
• Opinion polls show that many people doubt 

the warming and its attribution to humans
• Continued media attention to climate change 

skepticism and skeptics

Frustrations of 
communicating 
climate change



UK USA



What is the solution to the climate
communication problem?

• Better messengers?
• Clearer message?
• More exciting presentations?
• Better educated populace?
• Squashing skepticism?





Kahan et al. 2012 
Main conclusions

• Members of the public with the highest degrees of science literacy 
and technical reasoning capacity were not the most concerned 
about climate change.
• Rather, they were the ones among whom cultural polarization was 

greatest. 
• As worthwhile as it would be, simply improving the clarity of 

scientific information will not dispel public conflict so long as the 
climate-change debate continues to feature cultural meanings that 
divide citizens of opposing world-views.



Fear Factor



NASA climate scientist Jay 
Zwally: "At this rate, the 
Arctic Ocean could be 
nearly ice-free at the end of 
summer by 2012, much 
faster than previous 
predictions." 

December 12, 2007



CNN channel founder Ted Turner 

“Global warming will 
be catastrophic and 
those who don't die 
will be cannibals”. 



“If earth temperature rises 5 degrees only 1 billion people can survive" 
At that temperature, there would be “no fluctuations anymore, we can be fairly sure”

Prof. Hans Joachim Schellnhuber: Director of the 
Potsdam Institute for Climate Impact Research



Apocalyptic framing of climate 

change does three things:
Foust,C.R. & Murphy,W.O. 2009. Revealing and reframing apocalyptic tragedy in 

global warming discourse. Environ. Comm. 3(2):151-167. 

1. It endows experts and elites – the modern-day 

gnostic prophets – with the ‘hidden knowledge’ to 

understand and foretell the future. 

2. It may harm the credibility of climate science 

(counter-acting). 

3. It reinforces the feeling that ordinary citizens can do 

little to reduce global warming. Such rhetoric both 

excludes and paralyses.



Hans Rosling

”Crying wolf too many times puts as risk 
the credibility and reputation of serious 
climate scientists and the entire 
movement. With a problem as big as 
climate change, we cannot let that 
happen. Exaggarating the role of climate 
change in wars and conflicts, or poverty, 
or migration, means that the other major 
causes of these global problems are 
ignored, hampering our ability to take 
action against them”. 



There does not exist a fully objective,
independent and impartial domain of technoscience that experts 
can tap into (Young et al. 2014)

• Research itself is not neutral and its commissioning and interpretation 
reflects societal values.

• Policy processes are complex, multidimensional and unpredictable, 
incorporate multiple sources of information, not only scientific, and often 
use the latter selectively. 

• Knowledge is something better understood as socially constructed (co-
production) and there are important trade-offs in producing knowledge 
that is simultaneously credible, legitimate and relevant.



Circular model of communication

Addressing complexity
Uncertainty 
Open science

Raising the level
of  the public dialogue HONEST BROKERS

Increase alternatives:
Rather than telling what should be done, science should tell what could be done!



Engagement

Goal: not just to inform, but to enable, motivate 
and involve the public/policy makers regarding the 
technical, political, and social dimensions of  
climate change.
Circular process: experts and decision-makers seek input 
and learn from the public about preferences, needs, 
insights, and ideas relative to scientific topics, 
climate change impacts, vulnerabilities, solutions, 
and policy options.
Unlike the linear model that focuses on 
the messenger, the circular model views 
the receiver as an equal partner in the 
communication and focuses on the process 
of  engagement (which includes dialogue and 
feedback).

This democratisation of academic influence, enabled especially by social 
media, is challenging the power and influence of the elite (senior) academics.
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Why haven’t we solved the global warming
problem yet?









Super wicked problems
(Levin et al. 2007)

• Time is running out.
• No central authority.
• Those seeking to solve the problem are also causing it.
• Hyperbolic discounting occurs (tendency for people to increasingly 

choose a smaller-sooner reward over a larger-later reward)



Climate Change: What problem?

• Atmospheric problem?
• Population growth problem?
• Economic problem?
• Energy problem?
• Consumption problem?
• Technological problem?
• Political problem?
• Inequality problem?
• Scientific problem?
• Social problem?
• Communication problem?



Resolution mapping
Horn & Weber 2007

• Incorporates knowledge, biases, and beliefs 
across diverse stakeholder groups;

• Depending on the particular Wicked Problem 
addressed, may take into account 
simultaneously international, national, state, 
local, or organizational issues;

• Incorporates rather than minimizes 
uncertainty;

• Does not seek simplistic solutions;
• Provides a basis for iterative strategic decision-

making;
• Identifies key events and actions;



Obliquity – why our goals are best achieved
indirectly?

Obliquity is the principle that complex goals are best achieved indirectly. 
This book explains why the happiest people aren’t necessarily those who 
focus on happiness, and how the most successful cities aren’t planned 
(look at Paris versus Brasilia). And if a company announces shareholder 
return as its number one goal, perhaps we should beware: the most profit-
orientated companies aren’t usually the most profitable.

John Kay



71

Pew Research:  Americans’ priorities in 2013
Priority Items 2009 2012 2013 4-yr        

1.Strengthening economy 85% 86% 86% +1
2.Improving job situation 82% 82% 79% -3
3.Reducing budget deficit 53% 69% 72% +19
4.Defending against terrorism 76% 69% 71% -5
5.Making Social Security sound 63% 68% 70% +7
6.Improving education 61% 65% 70% +9
7.Making Medicare financially sound 60% 61% 65% +5
8.Reducing health care costs 59% 60% 63% +4
9.Helping the poor and needy 50% 52% 57% +7
10.Reducing crime 46% 48% 55% +9
11.Reforming tax system -- -- 52% --
12.Protecting the environment 41% 43% 52% +11
13.Dealing with the energy problem 60% 52% 45% -15
14.Reducing influence of lobbyists 36% 40% 44% +8
15.Strengthening the military 44% 39% 41% -3
16.Dealing with moral breakdown 45% 44% 40% -5
17.Dealing with illegal immigration 41% 39% 39% -2
18.Strengthening gun laws -- -- 37% --
19.Dealing with global trade 31% 38% 31% 0
20.Improving infrastructure -- 30% 30% --
21.Dealing with global warming 30% 25% 28% -2
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Win-win opportunities to ‘connect the dots’
Priority Items 2009 2012 2013 4-yr        

1.Strengthening economy 85% 86% 86% +1
2.Improving job situation 82% 82% 79% -3
3.Reducing budget deficit 53% 69% 72% +19
4.Defending against terrorism 76% 69% 71% -5
5.Making Social Security sound 63% 68% 70% +7
6.Improving education 61% 65% 70% +9
7.Making Medicare financially sound 60% 61% 65% +5
8.Reducing health care costs 59% 60% 63% +4
9.Helping the poor and needy 50% 52% 57% +7
10.Reducing crime 46% 48% 55% +9
11.Reforming tax system -- -- 52% --
12.Protecting the environment 41% 43% 52% +11
13.Dealing with the energy problem 60% 52% 45% -15
14.Reducing influence of lobbyists 36% 40% 44% +8
15.Strengthening the military 44% 39% 41% -3
16.Dealing with moral breakdown 45% 44% 40% -5
17.Dealing with illegal immigration 41% 39% 39% -2
18.Strengthening gun laws -- -- 37% --
19.Dealing with global trade 31% 38% 31% 0
20.Improving infrastructure -- 30% 30% --
21.Dealing with global warming 30% 25% 28% -2





Thank you!





CHANGING WORLD –
PERSPECTIVES

Archbishop Tapio Luoma

Sofia Earth Forum 2.11.2018



One basic perspective:
human perspective

• the question of life in general
• the question of humanity in particular
• à one common human standpoint but many ideologies

• à the role of world view as a perspective



The special role of human being

• as far as we know, the only creature capable of reflecting herself, other creatures and the universe
• self-reflection – strive to objectivity in subjectivity
• two important perspectives from the standpoint of:

• science, facts discernible to human senses
• religion, understanding of the dependence of the universe on transcendent will/power



Change 1: Increasing role of technology 

• invention and application of electricity and combustion engine and nuclear power
• à will to make life easier, search for pleasure/gratification
• à impact on various world views

• distancing from the conditions of nature
• à nature as the source for commodities and as a commodity itself



Change 2: Importance of ethics

• world view connected with a view of what is good and right and what is not
• Enlightenment ideal: facts and values are independent of each other

• facts are objective, values are subjective
• what is good and right again an important question

• human flourishing as an independent objective à human flourishing related to the welfare of nature



Change 3: Deepening understanding of climate 
change

• recognizing climate change as humanity’s common serious challenge
• recognizing the need for interaction between natural science, philosophy, theology, all 

sciences, religion and world views included



Climate change and world view

• need for responsible world views
• specific issues characteristic of an accountable world view

• the question of human responsibility
• the question of guilt
• the question of hope


