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“Thanks to fossil fuel
and the industrial
revolution, humanity
made a giant step
forward”

G
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2025 Earth beyond 7 of 9
Planetary Boundaries

Findlay, H. S., Feely, R. A, Jiang, L. Q., Pelletier, G., &
Bednarsek, N. (2025). Ocean acidification: another
planetary boundary crossed. Global Change
Biology, 31(6), e70238.
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Human activities have
accelerated after WWII
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Steffen et al. (2016), The trajectory of
the Anthropocene: The Great
Acceleration, the anthropocene review,

2(1), 81-98.
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«Anyone who believes exponential
growth can go on forever in a finite
world is either a madman or an
economist.»

The Economics of the Coming Spaceship
Earth — Kenneth Boulding,
economist (1966)

Photo: NASA, 30.03.2014



Pathway to successful societies

effort insufficient).

Anticipated ] Problem avoided ] | Problem solved
Attempted {o solve it Aack of capacity
/ (knowledge / technology)
Failed to solveg'it n Lack of time (problem
\ too quick, response too slow,

Perce,-i\fvs;c:H ?

[
l Rational behaviour
b
Not Not attempted | [ Distance between decisions and consequence
to solve it
- I Tragedy of the commons
Irrational behaviour
Not @ Imperceptible [] Successful societies
perceived [ Unsuccessful societies

L[] Creeping normalcy or landscape amnesia T R S,

Sources: Peduzzi, P. (2012) Risk and global change: developing scientific methods for advocacy and awareness raising,
University of Lausanne, Switzerland.



Narrow pathway to sustainable
development

Like in a GPS, data tell us :
Where we are (status)
Where we came from (track)
At what speed we are moving
(trends)

Where we may be going (scenarios)



Trends in Atmospheric Carbon Dioxide Concentration

Monthly and annual mean carbon dioxide concentrations globally averaged over marine surface sites

ppm

May 2026:
432.34 ppm
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PB =350 ppm

Value before industrialisation

Data source: NOAA,; Design: UNEP/GRID-Genev.

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025

Sources: https://graphs.unepgrid.ch



Temporal resolution: yearly x
Global Surface Temperature

Four independant data sources show nearly identical long-term warming trends.

o Based on 1881-1920 average (except JMA 1891-1920 average). 2024: +1.59°C

2025: +1.43°C

= NS s et e e The last 10 years were the top 10 warmest
Since the beginning of the measurments

Met Office Hadley Centre/Climatic Research Unit
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monthly

Temporal resolution

Temperature Anomaly

Difference from 1881-1920 (original data) annual mean (difference as compared with pre-industrial era). Lines colored by year 1880-current.

'C Anomaly
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Temperature

for average temperatures, Jun 23, 2026
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Difference from Normal

for average temperatures, Jun 23, 2026
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Cl_imate Shi‘ﬁ: Index Learn more... Change in likelihood due to climate change

for average temperatures, Jun 23, 2026 IR I B N statistical uncertainties (?)
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Take action > ‘;@ i O . ' 4 T |
K = - AR : : . e World population real-time exposure to

air pollution

- 14:00, Apr. 20
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Arctic Sea Ice Extent

i 2 . : :
Million km Each line represents one yearly cycle of sea ice fluctuations
18

The dotted line represents the
average ice extent from 1981 to

2010
16
1 Ice extent for
4 1980 to 1985 s
shown with
Arctic sea ice extent
12 usually reaches an Arctic sea ice extent usually
annual maximum shrinks to an annual
around March Ice extent for Y minimum in September
10 2021 to 2025 is Y
shown with
orange lines
8
6
4
L 2012
. . . Arctic ice extent reached the
, Sources: https://graphs.unepgrid.ch losseskpolit on record
Data source: NSIDC
0 Graphs and webservices: UNEP/GRID-Geneva
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Inspired by and adapted from New York Times



Change in Glacier Mass o

Mean annual Annual annual mass balances of 'reference' glaciers with more than 30 continued observation years
annual mass balance

(m w.e.)
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Period of reduced ice loss including a few years with ice gain
| | |
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-0.75

Early period of
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s Sources: https://graphs.unepgrid.ch Period of strongly increased annual ice loss
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Glacier mcCarty (Alaska, USA)




Glacier du Trift
(Valais, Suisse)




Glacier d’Aletch (Valais, Suisse) Patrimoine mondiale de I'Humanité (UNESCO)
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Antarctic Ozone Hole Area

Million km2 Each line represents one yearly cycle of ozone hole area fluctuations
30 ——
09.09.2000
Ozone hole area reaches
highest point on record
25
20 The thick black line represents the
values for the actual year
The dotted line represents the average
ozone hole area from 1979 to 1988
15
10 Ozone concentrations for 2021 to 2025
are shown with blue lines
Ozone concentrations for 1979 to 1985
are shown with green lines
5

Data source: NASA
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Ocean acidification

0.054 Global —-0.018+0.000/ decade

PH anomaly

0.00 A :

-0.05 A1 .

1990 1995 2000 2005 2010 2015 2020 2025

796 800 804 808 812 8.16 820
pH

CO, + H,0 > H,CO; > HCO4 + H*

https://www.data.jma.go.jp/gmd/kaiyou/english/oa_global/oceanacidification_global_en.html



Plastic waste accumulated in the oceans, 2000 to 2019

The amount of plastic waste that has accumulated in the oceans since 1951. This is calculated as the running total of plastic flowing into the ocean
each year.

B2 Table E Chart

30 million t

Accumulation in the oceans is estimated at 30 Mio de
tonnes in 2020, and has probably doubled since then.

25 million t

20 million t

15 million t

10 million t

5 million t

Ot
2000 2005 2010 2015 2019



Detecting macro marine litter from space, is now (big enough) to be a
reality

Po fluvial system
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Challenges are for micro plastics, or for below water marine litters







Monitoring
deforestation
(Bolivia)

"

ONE PLANET
MANY PEOPLE
Atlas of Our Changing Environment




Iguacu Region
(Brazil, Paraguay, Argentina)
Monitoring deforestation
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We have improved drastically temporal, spatial and spectral resolutions.

We can now observe deforestation at 0.5 m if we wish to.
But we are still observing deforestation !

30m 10m 3m 0.5m

Resolution Resolution Resolution Resolution

Acres

100

Acres

400

Acres

2000

Acres

@& UPSTREAM TECH
An overview of spatial resolution from satellites. Imagery © 2018 Planet Labs Inc., Maxar (formerly Digital Globe),
European Space Agency. All rights reserved. Post processing and analysis by Upstream Tech.



Lake Chad (Chad, Nigeria,

Cameroon)

Since the early 1960's, rainfall over the
basin decreased significantly while
irrigation increased dramatically over
the same period. The lake is especially
susceptible to climatic variability as it is
rather shallow, with an average depth of
4.11 m. As a result of decreased rainfall
and increased water usage, the extent
of Lake Chad decreased by 95 per cent
over 45 years.

NIGERIA
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Lake Chad (Chad, Nigeria,

Cameroon)

Since the early 1960's, rainfall over the
basin decreased significantly while
irrigation increased dramatically over
the same period. The lake is especially
susceptible to climatic variability as it is
rather shallow, with an average depth of
4.11 m. As a result of decreased rainfall
and increased water usage, the extent
of Lake Chad decreased by 95 per cent
over 45 years.

UN® [erio
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Aral sea (when cotton
absorbs a sea)
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Aral sea (when cotton
absorbs a sea)
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Santa Cruz region (Bolivia)
MAP COMPARATOR

Visual comparison on 2 different dates
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Santa Cruz region (Bolivia)
MAP COMPARATOR

Visual comparison on 2 different dates
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2024-09-26 00:00 - 2024-09-26 23:59, Sentinel-

Gaza 26 Sept. 2024

© UNEP/GRID-Geneva

Brought to you by UNEP/GRID-Geneva, Oct. 2024 programme L. Geneva

environment



https://hotspots.unepgrid.ch/site/gaza
https://hotspots.unepgrid.ch/site/gaza




Existing disposal site

Proposed disposal site

57 million tons of debris after the war in Gaza
Recycled: 0.17%, at this paste it will take 140 years
There are urgent needs for help.

Estimated debris quantities
(tonnes)
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enwronment GR'D Themes Resources Activities About us Searc GRID'Geneva database |nC|UdES:

Geneva

programme 5500 datasets (2100 geospatial
. datasets + 3500 statistics
Global Resource Information Database - Geneva B —
Statistical data Geospatial data The geospatial module (MapX)

Our strength lies in the quality and scope of our data. Drawing
from 34 authoritative sources, we provide reliable and timely
indicators to support informed decision-making.

More than 2000 geospatial datasets can be explored on MapX, 1S @ | ready fU I Iy Operatlonal

our cloud-based platform designed to make spatial information (Since 2015)
accessible, interactive, and actionable.

The new statistics module will
be operational in September

& Search all data (e.g. CO2, Land) Search geospatial 2025.

Advanced search API API

MORE THAN 3,500 STATISTICAL INDICATORS FROM 34 TRUSTED PROVIDERS MORE THAN 2000 GEOSPATIAL DATASETS

FEATURED STATISTICAL DATA FEATURED GEOSPATIAL DATA
! nd Degradation - Globc - 250m

+ - Reset

Legend 2023
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Source: United Nations Statistics Division - multiple sources v \! l/ I
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"© OpenStreetMap © Mapbox © MapX programme | _I



GRID-Geneva Geospatial Database: maps.unepgrid.ch

\;) DISASTER RISK PLATFORM i

Annual fires density [per km?]

@ Login n English Country: Australia | Province: New South Wales

B8 Project's views # Toolbox Q Catalog

North
Baeific
Ocean

Filter activated views Advanced filter( 96 / 96 )

Fires density

Earthquakes
N LU > e
TS S S

-~ Annual fires density Trend

Monthly fires

Active Fires Assessment " ;
Country: Australia | Province: New South Wales

(Administrative Level 1)

. Strong decrease

Moderate decrease

Slight decrease

Stable or undetectable trend

1]
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©
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Slight increase

Indian
Ocean

Moderate increase

This layer shows the trend of fires occurrence at province

» 2100 geospatial datasets

1)
Yearly fires by land cover
Country: Australia | Province: New South Wales

@ Evergreen Need...
@ Evergreen Broa...
Deciduous Broa...

> |Allow search; visualization, interactive maps, rrers
queries,-download,story map, cartography.

Open Shrublands

Woody Savannas
® Savannas

Grasslands

Permanent Wetl...
@ Croplands

» Available in all 6 UN official languages RIT : e

Number of fires

» Developed in 2015, updated ever since.
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https://app.mapx.org/static.html?language=en&views=MX-D7KXP-EZ33L-V0J41%2CMX-B7WR7-ZLQO2-J5OMQ&zoomToViews=true&p=0&b=0&z=4.414&lat=20.603&lng=84.217&t3d=false&sat=false&theme=color_light&globe=false
https://maps.unepgrid.ch/?language=en&project=MX-YBJ-YYF-08R-UUR-QW6&viewsListFlatMode=false&viewsOpen=MX-0BAMT-MXYIM-NHMM0&viewsListFilterActivated=true&p=0&b=0&z=3.596&lat=1.591&lng=19.76&t3d=false&sat=false&theme=color_light&globe=false
https://app.mapx.org/static.html?language=en&views=MX-VVL9X-6WE2P-IRECH&zoomToViews=false&theme=water_dark
https://app.mapx.org/static.html?language=en&views=MX-D7KXP-EZ33L-V0J41%2CMX-6YLMU-U4WXC-2JJD7&zoomToViews=true&p=0&b=0&z=4.414&lat=20.603&lng=84.217&t3d=false&sat=false&theme=color_light&globe=false

Global Resource Information Database — Statistics module

Forest area as a proportion of total land area

Currently under development with 1000 datasets
Aim to provide access to 3100 statistics datasets with

automatic updates by September 2025.
Allows for
» Data discovery/search
Display (graphs, table, map)
Interogation/querry
Access, link and download

Data

& Download Wi Countries (16/266)
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Africa
Albania
Algeria
American Samoa
Americas
Andorra
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Anguilla

J80®80@800C0 @

Antiqua and Barbuda

. Latest . Minimum . Maximum N Latest
Country ~ B Trend
Year Value Value Value

Q forest Indicators Metadata Chart Table Map Download Afghanistan

Topics M Moliweide & B 2000 eo——) 2020) Africa
[t Forest

Forest area as a proportion of total land area

Albania
Forest area as a proportion of total land area 2005
Climate Change The indicator describes the extent of forest area as a Algeria
proportion of total land area. This indicator is based o.

Land land  forest
American Samoa
d Nation:

Food Security, Agriculture

Americas

[t Forest — R - : Andorra

Biodiversity Forest area

The indicator describes the extent of forest area. This Angola
indicator is based on the series AG LND FRSTN which

Show 13 more v

land  forest o By Anguilla

Sources Jnited Nations
Antigua and Barbuda
Food and Agriculture Organization
of the United Nations (FAO):

P aia.s Al ti
Statistics Division (ESS) [l Forest rgentina

United Nations Statistics Division - SDG 15.2.1 Forest area under an W Armenia

multiple sources independently verified forest management
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Food and Agriculture Organization
of the United Nations (FAQ): Office
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forest management  forest  land cover
Legend 2020 . .
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United Nations Framework 492%
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typically developing countries) Source: United Nations Statistics Division - multiple sources




C||mate change DRIVERS PRESSURES STATES IMPACTS

EC Inte ra Ctive Country FiCheS - What are the key values and trends?

E nvi ro n m e nta I P I atfo r m (4 6 CO u nt ri e S’ 45 O Participation in Treaties  Nationally Determined Contribution (NDC)  International Financial Flows (IFF) for Clean Energy
indicators per country) o

h tt ps: / / d i f unepg ri d C h / ek

NDC - Overview of commitment :

Nationally Determined Contribution

Interactive Country Indicator Value
Counl; Fiches COUNTRY IN A NUTSHELL ENVIRONMENTAL PILLARS ABOUT & TERMS @ Mozam..
Y ees Mozambique Target year (mitigation) Not Applicable

iq Target year (adaptation) 2030

ANGOLA Mapbox satellite 2
Structure of the economy, population and territory Mozambigue NDC summary Mozambique communicated its mitigation contribution in the form of actions (policies/programmes) and also included an

adaptation component in its INDC

ZAMBIA

Mozambique Mitigation contribution  Actions only

Change in % since 1990 o Regional vs global

ZIMBABWE type
NAMIBIA 600 Value @ Mozambique GHG target Not Applicable
Mozambique Conditionality Conditional NDC only
méfMapbox‘f‘MapX . rorest [l M bi Adaptation included Yes

Description

GDP-PPP

Skt change R Y —

What are the key values and trends?

Mozambique, located in East Africa, covers a surface area of 799 380 sq km 300

(2019). It is considered one of the poorest countries in the world [1]. The

country's area is subdivided into 10 provil A the 200 GHG Emissions

third longest coastline in the Indian Ocean covering a total distance of 2700 km

Emissions per gas and source

Emissions per gos and year  Economic perspective

[2]. 1t is bordered to the north by Tanzania, to the east by the Mozambique 100 Land Area

Channel, which separates it from the island of Madagascar, to the south and Greenhouse gas emissions (GHG)

southwest by South Africa and Swaziland, to the west by Zimbabwe, and to the 0

poputation i GHG emissions (million ¢

tonnes C0,eq)

northwest by Zambia, Malawi, and Lake Nyasa [3]. GHG emissions by source and target (million tonnes CO,eq)

—— Agriculture —— Energy — Industrial Processes— Land-Use Change and Forestry— Waste

The country’s climate is generally tropical, with precipitation varying widel J i a ® \ n % o 2 4 6 8
ry g y trop! precip ying widely I I I I I I o
from the wetter north to the dryer south and from the coast to the inland areas. v v v v v v Share of the regional value
Average rainfall amounts range from 800 - 1 200 mm per year, while average — GHG GDP — Population © Share of the global value 3 3 75
.

temperatures range from 20 - 270C [4]. Drought in the southern regions and

prolonged civil war that ended in 1992 led to significant migration to coastal

and urban areas [5]. Risk assessment

Ll

Evolution of CO, emissions (%) since 1990 H Carbon Emissions weighted by population - 2014 (Gg C)

INFORM Risk Index o INFORM Risk Index ~  INFORM Risk
7.2

Important National Context v

€O, emissions

Environmental Governance v

National context alignement with the EU Green Deal v

®Emissions tronds.

Key Environmental-Development Challenges

Source
7.5 Hazard & Exposure

Lack of Coping Capacity : s ! :
8.0 Vulnerability en\lil‘onment
programme


https://dicf.unepgrid.ch/mozambique

UNCCD data platform, covering all member states on land

degradation

UNCCD land degration data platform

@ Explore (8) II My Workspace (0)

Filters

Drought 5 Show only the active layers

X .
(‘/ Remove all active layers
[ clearall

@ Administrative Boundaries (UNMap, 2020)

O

Un Base maps

(] Base maps @ Burned Areas 2003-2022

& Threats l;l @

Burned areas
(] Near Real-time
Fires l;l @
Drought
() Deforestation

@ Burned Areas Assessment (Admin Level 0)

Affected Population by Burned Areas (Admin

(i)'} Biophysical kel

() Land status ) ®©

() Restoration
Burned Areas 2003-2022 Average (Admin

85:. Climate data Level 0)

() ciimate data R ®

£5 Socio-economics @ Burned Areas Assessment (Admin Level 1)

(1) socio-economics n ®

() Population
Affected Population by Burned Areas (Admin
Level 1)

I o

. Burned Areas 2003-2022 Average (Admin
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Variable: Vegetation Health Index (VHI) v
Year: 2025

Month: 3
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https://www.geogli.com/?view=MX-3MJRU-8XY14-3LPVC

Bottom line:
We have the brain of a cavemen,

but we are dealing with 21st
century Issues.

L'Homo sapiens




Our brain is optimised for solving issues
from 200,000 years ago... when chased
by a mammoth, we run.

We are prioritising short-term over long
terms.

We are il-equipped for slow onset /
continuous hazards (e.g. biodiversity
loss, pollution, climate change,
deforestation,...



| Data are ourlightHoUseto ChaHenges

guide us toward sustainable ~ * We never had so many data, but we never had so
development many challenges

* Monitoring and forecasting doesn’t solve the
problem, need to connect data to actions (i.e.
used data).

» Data are costly, we need open access for essential
data. Meaning public funds (or private but as
donnation) to keep data in the public open. Risk of
data privatisation by geant industry, which we
need for common good.

 We need data to debunk Fake news with facts.

e : * We need to inform many stakeholders
. (government, economy, education, media, general
public, industries,...)

 Digital divide: access of data from the Global
South

* Yet, we have enough data to take decisions
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Time is ticking: It is midnight minus 85 sec
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Our role: bridging (data) Science to Policies

SCIENCES From DATA to INFORMATION and KNOWLEDGE > POLICIES > ACTIONS

NETWORK
Space UNEP!GRID'GE“E“&
Projects and services

Agencies GRID-Centres ___rTajects aiid sErvices Member States

Network (3)
National Data Platforms } i Support to UNEP i

Statistics GEO Contents
Offices & Services Tools Support to UN Agencies ¢

» I"l ﬂ::‘ A, Elrs :f'n_t e 5 : Policy Makers Positive
UN Agencies USGS, EU/JRC, : , : Impacts
Sensing *  Support to MEAs :
? i 5

it Dat RADI International on
n-situ Data = izati
ot Sector STATISTICS Organizations People
e Secto Support to CH-FOEN | Places

Global . : . Scientific and Planet
Monitoring Data Scientists GEOSPATIAL ; Support to ' Community

) : Data analysis and * Regions & Countries
Citizen Science Data processing i ] Business &
i 5 Research projects : Innovators
Other Data UN Agencies : :
Providers ] Communication, : Citizens &

] capacity building i Civil Society

DATA POLICIES ON ACTIONS ON
PROVIDERS PARTNERS THE GROUND | A THE GROUND

Follow-up and Monitoring (Value Chain Reinforcing Mechanism)



We need to transform data to knowledge and then to
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Climate change is
induced by two things:

human actions...
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to know have the duty to act, ”

- — Albert Einstein



Visit us at
https://unepgrid.
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