ORLD Assessing Planetary Boundary Transgressions and Thelr Causes C )
AR Using the FRIDA System Dynamics Model

Axel Eriksson'43, Dieter Gerten4#4, Lars J. Nilsson?', Jannes Breier+4, and William A. Schoenberg-6 FR' DA

"Lund University, Faculty of Engineering, Department of Technology and Society, Sweden (ax3635er-s@student.lu.se) 2Potsdam Institute for Climate Impact Research, Department of Earth System Analysis, Germany
(j.axel.e.eriksson@gmail.com) 3Stockholm University, Stockholm Resilience Centre, Sweden (axel.eriksson@su.se) “Humboldt-Universitat zu Berlin, Department of Geography, Germany (gerten@pik-potsdam.de) ~University of
Bergen, Department of Geography, System Dynamics Group, Norway (william.a.Schoenberg@uib.no) isee systems inc, New Hampshire, USA (bschoenberg@iseesystems.com)

1. Planetary boundaries (PBs) 2. PBs Iin an integrated model
The PBs framework defines a "safe FRIDA simulates PB developments over . P e iora &
operating space" based on nine key Earth time. These have been validated against " g;',fmm ‘N o
system processes. Planetary Boundaries Diagram documented values. /
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We use the system dynamics model The results show strong agreement with independent, ] SR ’ : OSPP contest
FRIDA to explore: earlier, estimates of PB trajectories and in particular senaira | , Resources

1) The five PBs biosphere integrity,
land system change, freshwater
use; biogeochemical flows and
climate change.

whether PBs are in the safe operating space, the zone o \

—_— of increasing risk or the high-risk zone. \,_,!A. X
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Yet, there are some notable differences, which may be ‘ ’ \ /

2) The agricultural drivers of their attributed to for some relevant processes not currently _-
transgressions; and represented in FRIDA. o
3) Their interactions. .
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3. Conclusion: Biosphere integrity, functional Biogeochemical flows, phosphorus (regional)
FRIDA simulates PB trajectories, their drivers and interactions based on ac | 5 -
suitable assumptions. S
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The calculation of PB statuses has supported the model development by -2 . g
prqvidipg time series with comparable results in the literature for % ,c | 3 E 15 -
validation. " T E
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