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DEFINITIONS
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DEFINITION

berkeleyeearth.org

noaa.gov

Gobal Warming

Weather

Climate Change

Since 2019 Climate emergency !!!



PLANETARY BOUNDERIES
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PLANETARY BOUNDERIES

PERSSON et al. 2022

e.g Plastics, Chemicals



CLIMATE CHANGE PERSPECTIVES
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PLANETRARY BOUNDERIES



TIPPING POINTS
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CLIMTE CHANGE

STEFFEN et al. 2018



RECORD-BREAKING RAINFALL IN BANGKOK ON 
WEDNESDAY NIGHT 07.09.2022
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CLIMATE CHANGE THAILAND



NO RAINFALL NEARBY SWAKOPMUND/NAMIBIA 

SINCE 4 YEARS
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CLIMATE CHANGE NAMBIA



DEVELOPED ECONOMIES VS LESS DEVELOPED
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SUSTAINABLE DEVELOPMENT GOALS

GILLER et al. 2018



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

SELLERS 2020)



SSP SCENARIOS
CHANGE OF GLOBAL EARTH-SURFACE TEMPERATURE
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1.5 °C Aim

IPCC (2021)

1.5 °C

1.8 °C

2.7 °C

3.6 °C

4.4 °C

baseline

base base

SSP 1 Sustainibility
SSP 2 Middle of the Road
SSP 3 Regional rivaly
SSP 4 Inequality
SSP 5 Fossil fueled development

*

*

Change of global surface temperature 1850 - 1900 
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HYDROPOWER MEKONG REGION

RÄSÄNEN et al. 2018



SCIENTIFIC RESULTS LIFETIME EMISSIONS
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HYDROPOWER MEKONG REGION

RÄSÄNEN et al. 2018



HYDROPOWER  CATEGORICALLY LOW ENERGY POWER?
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- 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 strongly 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. 

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.

D I E T E R  T R A U T Z  |  G L O B A L  A N D  R E G I O N A L  A S P E C T S  O F  C L I M A T E  C H A N G E  |  0 4 . 0 3 . 2 0 2 3   S I E M  R E A P   

HYDROPOWER MEKONG REGION

RÄSÄNEN et al. 2018



TAKE HOME MESSAGE
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- 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


