Environmental complexity
What role for IT?
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We have 12 years to limit climate change
catastrophe, warns UN

Urgent changes needed to cut risk of extreme heat, drought, floods
and poverty, says IPCC

Overwhelmed by climate change? Here’s what you can do ipcc

NTAL PANEL ON ClimaTe change

INTERGOVERNMENTAL
. f o
Global Warming of 1.5°C
An IPCC Special Report on the impacts of global warming of 1.5°C

* (Summary for Policymakers)
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Great Acceleration -
Earth, Society & IT

Earth system trends Socio-economic trends

&

Y
& FH

Rl 8 " 25
Carbon &1 Nitrous : £ Methane 7| Population : : Real GDP . 2| Foreign direct
dioxide J | oxide H 3 e | N H £ | investment
Baxc : a e * : s
w0 o ! oo 2 4 : 9 ]
£ £ ox s P ] 5 !
200 gau g 2 E =
E L e+ - 25
< 3 1 i
n T T *x T T 8 + T T ° | | | T o | | |
1750 1800 1850 1930 1950 2000 . 1753 80 1850 190D 1950 200 1753 803 '850 190D 1950 200 X 1750 1620 1850 1220 1950 20004 1750 1800 1850 192D 19
Yoar e Year » Yoar 0 ear 010 “ear
» : e : 1 - &y T B "
| Stratospheric : Y wa | Surface H 2o Ocean Urban : = Primary : o | Fertilizer :
ozone : 2 ., | temperature H E acidification *1 population _ energy use : £ consumption
a4 % H 2 H I R I3 £
E ; i : He i, 2
e : H H - Ew
: 2 62 éu ! =
* :su 2 b
; @ T
a T T T £6 T T T T o 0+
A0 IRID TRSD 1N 1950 AN 1% CREG TRY 1UID 1950 2D 1sa X TEYD U0 1950 s ) 1750 1800 1850 1930 19 . 1750 1800 83 MO 1950 000 1750 '8LA 1850 190D 1950 200(f
ear 2010 Yeur 0iC eur 210 ear 201 Yoar 010 ear prit
£ 4 H e B E - H
» 1 Marine fish Shrimp H 5 ““ Nitrogen to H = | Large dams 1 Water use | Paper H
g @ capture ¢ *| aquaculture : H coastal zone : E = T . production :
5 “ 3 : Z : 59 *
: @ e 2 H E] § 15 ? 2=
2w K H T 3 H
=5 =, i 5 . £ s
0 : 32 > s
o T T T a T T T T C o T T T T u
1750 1830 IES0 1900 1950 200 1750 "800 1850 1900 1950 200 1752 50 1900 1950 200 1750 1800 1850 1930 1950 2000 1750 1800 1053
oar 2 oar 000 oar w000 Yoar i
E . 50 . H a 1400 . - ? T o
. : ] H 4 . H . H : . .
25| Tropical : Domesticated : 2 | Terrestrial : g | Transportation  : 5 ¢~ Telecommunications e | INternational
- | forestloss : land H 2 7 biosphere : Zm H - H 2 | tourism
5 i % | degradation : | : Z, : E
L] 2 PR 3 H b H p
o a £ e : s o3- : Eam
H : ] s
¥ 10 B o H § 2- H B
s £ : H 5 - 0
& : 3 :
g« « — — ‘ - ] S e —
— IEID 1RSI0 1950 2NN sea BW0 Um0 1950 200 ! o 3 — 1750 1800 1850 100 1950 ;‘:)N‘ ! 800 1850 AU 1950 /U»‘ 1750 80O 1850 1900 1950 IDJCJ —_—
Yese 2010 Year o Year o Yest 200 Yesr 20 Year 200
Steffen, Will; Crutzen, Paul J.; McNeill, John R. (2007). "The Anthropocene: Are Humans Now Overwhelming the Great Forces of Nature?". Ambio. 36 (8) 4

S. Grumbach, Global Forum, Angers, 7/10/2019



Digital & Global Environnement

Technological

Solutions Models &
Predictions
et e /‘ -
interactions
Control Negatives
Society Externalities
Lonae
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|. Models & predictions

Data collection (Sensing)

Complexes circulation models

Predictions increasingly reliable

Sharlng of data & resources

ESTORING THE QUALITY

THE LIMITS TO or
OUR ENVIRONMENT
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THE WHITE HOUSE
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ll. Technological Solutions

Frugal use of resources
e sharing, circular models, ...
e optimization, homeostasis

“smart grid” energy intermediation
 zillions of consumers
 zillions of unreliable producers

recycle make

I \ New supply / demand arbitrage
remale consumption adaptable to production
. . priority to critical infrastructures
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lll. Negative Externalities

Energy consumption
from 10% to 20% electricity

Environmental pollution -

......

Social disruption
new de facto norms
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COAL QUESTION:

e-waste: 6kg/person (2016) —~~

The Global E-waste
Monitor 2017
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Quantities, Flows, afd Reso




IV. Control Society

CONTROL
REVOLUTION

pcol ond Economic

Digital : .
= economy based on control

maximal exploitation of information /| ¥
JAMES R. DENIGER

Evolution of the global environnement :
= new complexity

intrication human activities / ecosystems
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Let us
be careful
In the way
we intent to build
a harmonious future
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