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Global Sustainability Challenges
Sept 2015 - 2030 Agenda for Sustainable Development
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Global Sustainability Challenges
Dec 2015 - COP21 Paris Declaration

Selected Significant Climate Anomalies and Events in 2015

ARCTIC SEA ICE EXTENT

During its growth season, the Arctic had its smallest annual
maximum extent. During its melt season, the Arctic reached its
fourth smallest minimum extent on record.

ALASKA

ASIA
Much-warmer-than-average conditions were present

The year 2015 tied with 2002 as the
second warmest year since statewide
records began in 1925, behind 2014.

CANADA

Parts of western Canada had their warmest summer
on record. Moderate to extreme drought developed

across parts of western Canada due to the unusual
warmth and dryness.

EASTERN NORTH PACIFIC BASIN

across much of the continent. 2015 was the warmest year
since continental records began in 1910. Russia had its
warmest Jan-Sep since national records began in 1936.
China had its warmest Jan-Oct, with Hong Kong
experiencing its warmest Jun-Aug period on record.

EUROPE

Europe, as a whole, experienced its second warmest year
on record, behind 2014. Several countries had a top 5
year: Spain (warmest), Finland (warmest), Austria (2nd),
Germany (2nd), France (3rd), and The Netherlands (5th).

CHINA

August 2015
At the end of August, three storms—Kilo, Ignacio, and

Jimena—represented the first simultaneous occurrence
of three major hurricanes in the basin since recrods

CONTIGUOUS UNITED STATES

national records began in 1895. May 2015
was the wettest month of any month on
record.

The contiguous U.S. had its second warmest
(behind 2012) and third wettest year since
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ATLANTIC HURRICANE
SEASON

Below average activity
63% of normal ACE

11 storms, 4 hurricanes

began in 1949.

EASTERN NORTH PACIFIC

HURRICANE SEASON
Above average activity
144% of normal ACE

18 storms, 13 hurricanes

MEXICO

Several storm systems brought heavy precipitation
during March 2015, with the national average being
over three times the monthly average. This was the
wettest March since national records began in 1941.

@ heat.
MOROCCO

Heavy rain from May-Oct caused floods
that affected 75 million people. Provinces
in southern China experienced their
wettest May in 40 years.

A major heatwave affected India from
21 May—10 June. Average temperatures
over 45°C were observed, with some
locations reaching 48°C. Over 2000
fatalities were blamed on the excessive

@/ INDIA

WESTERN PACIFIC OCEAN
TYPHOON SEASON
Above average activity
28 storms, 21 typhoons

On Aug 6™, Marrakech
received over 13 times its
monthly average in one hour.

éYCLONE CHAPALA

(October 28™-November 4™, 2015)
Maximum winds - 250 km/hr

Chapala was the first hurricane-strength
storm (Category 1 in the Saffir-Simpson
scale) on record to make landfall in Yemen.
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NORTH INDIAN OCEAN
CYCLONE SEASON
Near average activity
5 storms, 2 cyclones

AFRICA

2015 was the second warmest
year, behind 2010, since
continental records began in

HURRICANE SANDRA

(November 23-28™ 2015)

Maximum winds - 230 km/hr

Sandra was the latest major hurricane
observed in the Eastern North Pacific
basin since reliable records began in

CHILE

Jan 2015 was the driest Jan LLEP EES

SOUTH AFRICA

Jul 2014-Jun 2015 was the driest
season since 1991/92 and third
driest since records began in

1910. AUSTRALIAN CYCLONE
SEASON SOUTH WEST PACIFIC
Near average activity OCEAN CYCLONE
SOUTH WEST INDIAN 9 storms, 7 cyclones R T
OCEAN CYCLONE Near average activity
SEASON 6 storms, 2 cyclones
Near average activity

AUSTRALIA
Experienced its fifth warmest year since

13 storms, 6 cyclones

1971.

in at least five decades.

SOUTH AMERICA

ARGENTINA

Second warmest year, behind 2012, since national
records began in 1961. The four warmest years on
record have occurred since 2012.
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Much-warmer-than-average conditions
engulfed much of the region during the
year, resulting in the warmest year since
continental records began in 1910.

national records began in 1910. The
month of October was excpetionally
warm, recording the largest anomaly
for any month on record.

ANTARCTIC SEA ICE EXTENT
During its growth season, the Antarctic had its 16th largest
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annual maximum extent. During its melt season, the Antarctic
| reached its fourth largest minimum extent on record.

Please Note: Material provided in this map was compiled from NOAA's NCEI State of the Climate Reports and the WMO Provisional Status of the Climate in 2015.

For more information please visit: http://www.ncdc.noaa.gov/sotc



Global Sustainability Challenges

The Ecological Footprint
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Global Sustainability Challenges

Rockstrom et al. (2009). A safe operating space for humanity." Nature 461(7263): 472-475.
Steffen et al. (2015). Planetary boundaries: Guiding human development on a changing planet." Science.



Issues and challenges related to SDGs

integration
Cost Ecosystem Nexus, Planetary
benefit services tradeoffs boundaries
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Lehmann & al., in prep.
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Issues and challenges related to SDGs

Scenarios

High-level
Indicators

Essential
Variables

Society

Environment

Earth
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Data sharing (e.g. GEOSS)

i ; | I National statistics (e.g. EDE) Other data sources ...

Lehmann & al., in prep.




Data to knowledge

DECISIONS FUTURE

| change, WHAT ACTION?

. movement reveals direction
given purpose,

‘ WISDOM WHAT IS BEST?

understanding, integrated, reveals principles

| actionable
given insight,

| KNOWLEDGE PAST
contextual, synthesized, WHY?
: | : learning reveals
g'vebnegz)ﬁg'sng' patterns

_—

| INFORMATION

| useful, organized, structured WHAT?
reveals

given context,
becomes

relationships
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Ackoff, R. L. (1989). From data to wisdom. Journal of Applied Systems Analysis 15:3-9.



What EnviroSPACE is doing?
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ENVIROSPACE LAB. - SPATIAL PREDICTIONS
AND ANALYSES IN COMPLEX ENVIRONMENTS

X The enviroSPACE laboratory is dedicated to spatial analyses within
at pnalyses iy ’.‘Q . the Institute for Environmental Sciences at the University of Geneva, as
@y part of the Forel Institute, and in close collaboration with the Climatic

« Change and Climate Impacts group, the Ecology group, as well as
'?:’_;-, the InfoGEO at the Geography department. These groups collaborate
at the University of Geneva to promote GIS through a common web
platiorm. We also work under a unigue and long lasting agreement

~ with UNEP/GRID-Geneva and the Federal Office for the Envionment.

We have coordinated the FP7 enviroGRIDS project in the Black Sea
catchment, and are presently coordinating the FP7 EOPOWER project.
We are also participating to
the IASON, ACQWA, PEGASO, AfroMaison and EcoArm2ERA FP7
projects. We are also coordinating the SNSF SCOPES ARPEGEO project, and the

CRUS/SCIEX enviroPAD project.

We also contribute to the TIGERS academic activities to promote Technology and Information for Geographic
and Environmental Research and Services and to the enviroMATICS hub at ISE.

e Ouraim is to promote interdisciplinary research based on spatially explicit information and
indicators on the past, present and future state of changing and complex environment.We are
building several Spatial Data Infrastructures (SDI) to improve data sharing and processing.

« Our challenge is clearly to fill the gap between scientific information on one hand and decision
making on the other hand, in order to improve the sustainable management of our unigue and fragile
environment.

e Our toolbox is composed of traditional GIS, remote sensing, relational data bases and statistical
analyses, as well as dedicated modeling tools in Ecology, Hydrology, Demography, Climate, Risks or
Land Cover analyses.

© unige.ch  directory |

TIGERS RSS

TIGERS-TALKS

September 5th
TIGERS-TALKS starting on €
2015. First Mondays of each
noon....

TIGERS-TALK 8: 22.06.16 -
Antonia Brovelli - Politecni
Milano

June 22nd

Building a Global Earth Obse
System of Systems (GEOSS
Importance of Broad, Open [
Policies...

TIGERS-TALK 6: 04.04.16 -
Ryan - Director - Group on
Observation

April 4th

Building a Global Earth Obse
System of Systems (GEOSS
Importance of Broad, Open [
Policies...

TIGERS-TALK 5: 07.03.16 -
Adrienne Grét-Regamey, E’
March 7th

Towards implementing the ec
services concept ...

TIGERS-TALK 7: 02.05.16 -
Stefano Nativi - CNR - Italy

Expertise: Natural Capital, Spatial analysis &
modelling, Statistics, Earth Observations,

GIS, Remote Sensing, SDI, Geoprocessing,
Multi-disciplinary science.

http.//www.unige.ch/envirospace
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What enviroSPACE is doing?

Lehmann, Schlaepfer,
PhD Fasel, Masters

Lehmann, Schlaepfer,
Giuliani, Ray, Lacroix,
Guigoz, PhD Lacayo,
PhD Fasel,
PhD Favre, PhD

Fornacca, Masters
Data to

Wisdom )
Ray, Lacroix,

Guigoz,
Masters

processing

Giuliani, Lacroix, Guigoz, Ray, Lehmann, PhD Lacayo, PhD da Silva, PhD Rodila, Masters



EnviroSPACE research projects:

FNS:

SWATCH21: ES of Swiss rivers (Sept. 2016)

neCHsus: Nexus approach of Swiss rivers (Sinergia, Dec. 2016)
SDGs agent based with CUI (Sinergia, Jun 2017)

Sustainable Caucasus with Jorg Balsiger (SCOPES)

H2020:

ERA-PLANET: Essential Variables for SDGs (on going)
BLUES: nature-based solutions in Geneva (submitted)
BATEMAN: ES interface for decision making (Mar 2017)

In-situ observatory with Bas Ibelings ? (Mar 2017)

Others:

Map-X: mapping the extractive industry and its impacts
Data4SDGs: Global Partnership

mySDGs: phone application

PhD on Geneva ecosystem services with CJB (Jan 2017)



Collaborations around Geomatics
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Links with GEO/GEOSS and Geneva-based |10
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GROUP ON
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Societal Benefit Areas

i © PP

Biodiversity and
ecosystem Sustainability

Water Resources
Management Disaster Resilience
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Sustainable
Urban Development

Public Health | Food Securitv and
surveillance Sustainable Agriculturs

Infrastructure and
Transport Management

Collaborations with: UNEP, UNDP, UNESCO, WHO, PCDMB



Links with GEO/GEOSS and Geneva-based |10

Monitoring of Essential Climate Variables (ECVs) & Essential
Biodiversity Variables (EBVs)

113 2 . . .
Million km Each line represents one yearly cycle of sea ice fluctuations

8 The dotted line represents the

average ice extent from 1981 to
2010
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Arctic sea ice extent
usually reaches an
annual maximum
around March

12 Arctic sea ice extent usually

shrinks to an annual
minimum in September
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Arctic ice extent reached the
2 lowest point on record
0
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nspired by and adapted from New York Times

Funded by FOEN
Partners: UNEP/GRID, UNIGE, GEO, CNR



Links with GEO/GEOSS and Geneva-based |10

Swiss Data Cube: Analyze the environnement through space
and time

Funded by FOEN
Partners: UNEP/GRID, UNIGE, GEO, CEOS, Geoscience Australia



Challenges and opportunities for ISE

Earth Observations and geospatial information are
complementary to traditional statistics for measuring
progress towards SDGs.

SDGs as a cross-cutting theme within ISE >> working
group within ISE to exchange ideas, develop projects.
enviroSPACE has good capabilities in data discovery,
access, handling, and processing >> coordinate data
sharing across ISE and UNIGE.

Concerted and coordinated approach in order to get new
(big) projects (e.g., Millenium Institute, new Master SDG,

)

>> new NCCR on SDGs
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