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d4PDF: dataset for climate change adaptation
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e Earth system model: Climate

model with biogeochemical
processes such as carbon cycle

* Incorporates processes like: Land-
use change (e.g., deforestation),
non-CO, GHGs emissions,
atmospheric chemistry etc.

* Coupling with a socio-economic
model is ongoing.
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Example of ESM outputs:
seasonal variation of CO,

concentration and fluxes
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Cumulative CO2 emission and temperature rise:
the more you emit, the warmer it gets
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Transient climate response to emission (TCRE): critical value to evaluate CO2
emission consistent with a given climate mitigation target .

The simple linear relationship has been identified by ESM studies.



Earth system models incorporate biogeochemistry, and more. |
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Integrated Terrestrial Model

ESM-Land + human activity

Water resources
Water use by human
activity (agriculture,
industry) is estimated.
Irrigation from river is

Land surface

Greenhouse gas

7

2 Afforestation/

deforestation

Eco-system
The exchange of Cand N
between atmosphere-
vegetation-soil is

budget

calculated. Changes in

GHG are estimated.

: Water use
considered. griculture, etc.) )
om land use
Crop Al
productivity o= D2 emissions
~ 7 rom forest fire
Crop growth Climate (Land surface)

Soil water, temperature
are calculated based on the
water and energy budget.
Atmospheric processes
(precipitation etc) is option.

Crop vield is estimated .
The production of bio-
energy crop for mitigation
option is considered.
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Land use
Land-use change (cropland-forest)
is calculated based on future socio-
economic scenarios. Economic
(e.g., trade) +natural (e.g.
inclination) factors are considered.

workshop

Yokohata et al.
(2020)
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ESM results projecting food, bio-energy,
and land use
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Demands for food and bioenergy projected by socio-economic models are utilized by the Earth system model to

estimate future crop yields and land use.

-> Evaluation of Impacts of climate and socio-economic changes on water resources, crop yields, and ecosystem
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Water-Food-Energy nexus

Crop (irrigation), livestock, food processing
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Slide courtesy:
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Global change is not just temperature rise

Climate change
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Steffen et al. (2015)
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Unrepresented

== )
feedbacks 2= = ° Tipping
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Presenting the full
picture and future
options*




Summary

* ESMs have been contributing to mitigation/adaptation policies
against climate change.

* Now expanding to accommodate many aspects of the Earth system,
including human activities.

» Capable of dealing with complex issues like water-energy-food nexus, tipping
elements.

e Can server as a powerful tool for quantitively tackle planetary
boundary issues.
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Some studies indicate significant
feedbacks b/w climate and society
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Land-use change due to BECCSmay ..

lower terrestrial carbon uptake \ﬁ‘?{‘j ZE T 57
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Cropland expansion by BECCS
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Expansion of cropland by BECCS decreases carbon . he 5 %

sequestration per concentration change (concentration positive = higher carbon release by LUC |0
response) and increases carbon release per temperature
change in temperature (temperature response): With these

two combined, terrestrial carbon uptake decreases.
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