AFOLU relevant AIM global model’s activities

Tomoko Hasegawa and Kazuaki Tsuchiya
Ritsumeikan University
AIMWS

27th- 28t August, 2024

ASIA-PACIFIC INTEGRATED MODEL



AFOLU activities

ASIA-PACIFIC INTEGRATED EL

AFOLU national emissions pathways

AgMIP

v AIM proposes a new study on Ozone impact on
food security

v New exercise starts as EAT-Lancet framework

Biodiversity

v’ Bending the curve phase 2
v/ BESSIM?2

v MOEJ-IIASA project

Xia Shujuan

Kazuaki Tsuchiya

Tomoko Hasegawa,
Kazuaki Tsuchiya

Kazuaki Tsuchiya



AFOLU national emissions pathways

Background

e Over 150 countries are adopting net zero
targets. Yet, national-level AFOLU
mitigation strategies are not well
developed.

Objective

* We developed national AFOLU mitigation
pathways with a detail mitigation option
portfolio.

Method
e AIM/Hub — PLUM — AFOLUB models
e More than 100 countries
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Method overview
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AgMIP multi-model comparison study: ozone impacts on food

Background . Mitigation effects

* Earlier studies have raised food security concern [7] Crop yield changes due to
under climate mitigation but have not climate change
considered the impacts of reduced ozone
pollution that could increase crop production
and improve food security.
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Research Question
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* How much benefit does reduced ozone
concentration through climate mitigation bring
to global food security?

Method
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Method overview

r--=-- ST o= SNainiaia 1
TS STTToTTTTTTTTa I Climate scenario I
, Socio-economic scenario - -~ ----
* multi-model . G5 |
. . [ Crop model ] Chemical transport model
Intercomparison (LPJmL) (GEOS-Chem)
Ozone concentration grid cell
data i
* Crop model, ! - , Crop yield lossfunction
G E O S_C h em 5 Potential crop yield Ozone-indgced crop yield loss
’ | grid cell data
e . I
IAMs | Landusedata !
Changes in crop yields due to
climate change and ozone reduction

={ Global economic models }

' ___. Scenario
. ! Data input
Per-capita calorie intake | T~ " - p
Commodity price (] Model
GDP, etc.
= Outputs

Note: ozone concentrations in the climate scenarios are lower compared to the baseline
scenario (no climate change) due to the progress of air quality controls along with

economic growth which reduces nitrogen oxide (NOx) emissions.
Xia et al. (in prep)



uuuuuuuuuu
RESEARCH

BIODIVERSITY LOSS

Global trends and scenarios for terrestrial biodiversity
and ecosystem services from 1900 to 2050
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Global biodiversity trends
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Biodiversity impacts duril

* The study revealed changes in
biodiversity and ecosystem
services over a 150-year period,
from the past to the future, using
multiple models and indicators.

* During the 20th century, globally:
* Biodiversity decreased by 2-
11%
e Ecosystem regulating services

decreased, such as pollination
and nutrient retention

(a)

Biodiversity Indicators:

Pereira et al. 2024

ASy: Global and continental species richness

ASa: Local scale species richness (approximately 50km grid level)
AHt: Global and continental habitat suitability area for each species
Ala: Local scale biodiversity intactness



Biodiversity impacts duril

(a)
 Future

v'Climate change have significantly
reduced biodiversity.

v'Measures aimed at sustainable
development can mitigate the loss
of biodiversity.

v"Without these measures, land
development and climate change
will continue to result in
biodiversity loss.

v'This underscores the importance of

efforts toward sustainable Biodiversity Indicators: Pereira et al. 2024
deve|0pment_ * ASy: Global and continental species richness
* ASa: Local scale species richness (approximately 50km grid level)
* AHt: Global and continental habitat suitability area for each species
AIM * Ala: Local scale biodiversity intactness




Another biodiversity study with MESSAGEix-GLOBIOM

“Bending the Curve” study (Leclere et al. 2020)

Article
Bending the curve of terrestrial biodiversity
needsanintegrated strategy » Establishing stylized biodiversity conservation scenario

e Land use impacts on biodiversity
e O A s * Main results are based on SSP2-ref (without additional
Published online: 10 September 2020 suct 95 gthe ‘ ‘.(ren sm\" y; owever, just feeding the . . .
8 Gheckorpdotes s andbiodersiymodestoasssswhethr-andhow hamaniycanevrse mitigation effort)

the declines in terrestrial biodiversity causefi by hzhimt con\r.ersion, \.wrhichh iia m.]jol
+ Climate change mitigation,
energy and GHG emission parts

MOEJ-IIASA Part B / Phase 2.1: interactions
between climate policies and biodiversity

AIM (Hub, PLUM, BIO) MESSAGEix-GLOBIOM

strial biodiversity and
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