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DEFINITIONS

Weather

Global Average Temperature 1850 - 2019

Gobal Warming

4 RE& 8
mperature Anomaly (° C)

Climate Change

noaa.gov = oI E=

We Are Living in a Climate Emergency.
and We're Going to Say So

Since 2019 Climate emergency !!!
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PLANETARY BOUNDERIES
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PLANETRARY BOUNDERIES

CLIMATE CHANGE PERSPECTIVES

4|

DIETER TRAUTZ |

The addition of phosphorus,
nitrogen (and other elements) to

ide use per year of about

the world’s crops and

Deforestation and other land
use changes

of (e
particles) into the atmosphere that
affect climate and living organisms

Stratospheric ozone depletion

Ocean acidification

Freshwater use

Dumping of

ganic p
materials,

micro-plastics, and other novel or '

man-made substances into the
world's environment

11 teragrams (Tg) of phosphorus
and 62 Tg of nitrogen

When the oceans become acidic

as aragonite, begin to dissolve

Can use up to 4000km*
of freshwater a year

Unknown

< »

WHERE WE ARE TODAY

Up to 0.30 AOD over South
Asia, but probably well inside

(or below) the boundary over
most of the globe

Still safely inside the boundary
except over Antarctica during
spring, when levels drop to 200 DU
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TIPPING POINTS

Tipping elements atrisk:
@ 1°C-3°C
O 3°C-5°C
@ >5°C

STEFFEN et al. 2018
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CLIMATE CHANGE THAILAND

RECORD-BREAKING RAINFALL IN BANGKOK ON

WEDNESDAY NIGHT 07.09.2022

% “ T e ‘ Thai PBS
WAL AR X a0 X ‘ , a
St o WORLD
. % : ! ¢

6| DIETER TRAUTZ | GLOBAL AND REGIONAL ASPECTS OF CLIMATE CHANGE | 04.03.2023 SIEM REAP



CLIMATE CHANGE NAMBIA
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NO RAINFALL NEARBY SWAKOPMUND/NAMIBIA
SINCE 4 YEARS
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DEVELOPED ECONOMIES VS LESS DEVELOPED
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Current Opinion in Environmental Sustainability

GILLER et al. 2018
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IPCC FURTHER SOCIO-ECONOMIC DEVELOPMENT

MITIGATION VERSUS ADAPTATION
(SHARED SOCIO-ECONOMIC PATHWAYS (SSP) BASED ON IPCC)

High

SSP5: SoPR3-
Fossil-fueled Regional

development rivalry
Apzz
Middle of the

road

challenges for mitigation

SSP1:
Sustainable
development

Degree of global socioeconomic

Low

Low Degree of global socioeconomic High
challenges for adaptation

SELLERS 2020)

9| DIETER TRAUTZ | GLOBAL AND REGIONAL ASPECTS OF CLIMATE CHANGE | 04.03.2023 SIEM REAP



<« » HOCHSCHULE OSNABRUCK

UNIVERSITY OF APPLIED SCIENCES

SSP SCENARIOS
CHANGE OF GLOBAL EARTH-SURFACE TEMPERATURE

Gemeinsame soziookonomische Entwicklungspfade (SSPs)
* SSP1  SSP2 SSP3 SSP4 SSP5

Nachhaltigkeit Dermittlere  Regionale  Ungleichheit Fossile
Weg Rivalitdten Entwicklung

] b

(@) Change of global surface temperature 1850 - 1900

- .
SSP3-7.0

SSP2-4.5
1.8°C
1.5°C

SSP1-2.6 .
1--------------7%‘-—““55}714.9 1.5 °CA|m
Nach O'Neill et al., 2016 0 f’ji“"/‘/\/

Zus. Strahlungsantrieb in 2100 (W/m?)

* -1
SSP 1 Sustainibility 1950 2000 2015 2050 2100
SSP 2 Middle of the Road
SSP 3 Regional rivaly IPCC (2021)

SSP 4 Inequality
SSP 5 Fossil fueled development
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HYDROPOWER MEKONG REGION
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‘The Hydropower dams' status and locations in the lower Mekong
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RASANEN et al. 2018
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SCIENTIFIC RESULTS  LIFETIME EMISSIONS
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Figure 4. Estimated 100 year lifetime emissions of 119 hydropower reservoirs in the Mekong River Basin compared to life cycle
emissions of other energy forms (Turconi et al 2013). We added, on top of the GHG emissions reported elsewhere in the paper,
construction emissions of 19kg CO,e MWh™! (Schlémer et al 2014) for each reservoir, while manufacturing, maintenance and

decommissioning emissions were not included. o
RASANEN et al. 2018
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HYDROPOWER CATEGORICALLY LOW ENERGY POWER?

- The Green house gas emissions (GHG) can reach the emission levels
from fossil fuels power plants,

= depending on characteristics and location of the hydropower project.

- High emissions were related most Stron%[y to low area-to-electricity
ratios, large reservoir surface areas and high air temperature.

- Each hydropower project should be carefully analysed for ist GHG
emissions.

m careful removal of vegetation and other easily degradable organic
matter from the inundated area of a reservoir is fundamental in
minimizing GHG emissions from it.

RASANEN et al. 2018
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TAKE HOME MESSAGE

Climate change vs climate emergency
- Planetary bounderies affected by climate change
- Caution: Tipping points

- Based on IPCC:
= Development of Shared socio-economic pathways (SSP) scenarios

- Lifetime emissions hydropower
= Critical assessement
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TIME FOR QUESTIONS
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