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: ISIMIP
W h at S Inter-Sectoral Impact Model
Intercomparison Project

* |nter-Sectoral Impact Model Intercomparison Project

* Assess impacts of climate change on various sectors:

 Water (global), water (regional), water quality, groundwater,
fisheries & marine ecosystems, energy, regional forests, global
biomes, agriculture, agro-economic modelling, terrestrial
biodiversity, permafrost, coastal systems, health, lakes, fire,
peat, labour supply & productivity

* Impact models focusing on singular or multiple sectors
* Protocol ensures consistency across sectors and models

* |Input data: bias-corrected climate, socio-economic, and other
relevant data on human influences




Simulations

 |SIMIP2: CMIP5-based
 |SIMIP3: CMIP6-based
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* Direct human forcing (e.g. land use, nitrogen)

Historical
Fixed to 1901

Fixed to 2015 (current 3b future experiments)

Projection (3b group iii experiments, upcoming)

Etc.



ISIMIP data

GCM SSP585
GCM SSP585

ISIMIP3b

ISIMIP3b

GCM historical
Historical climate

Global mean temperature

Counter climate

ISIMIP3a | =

Historical now-ish Future 2100

UK Centre for NATIONAL CAPABILITY % g:\tf'i.‘r?rlment
Ecology & Hydrology FOR GLOBAL CHALLENGES Research Council ceh.ac.uk 4

International science for net zero plus



JULES-ES outputs on the ISIMIP repository

e JULES-ES setup:

* TRIFFID, TRIFFID-Crop, nitrogen
limitation, river routing, land use
change, fire (INFERNO only)

e 0.5°x0.5°resolution

* JULES-ES-VN6P3

* ISIMIP3a: biomes, water (global)
* ISIMIP3b: biomes, water (global)

* JULES-INFERNO-VN6P3
* ISIMIP3a: fire
* (ISIMIP3b: fire)*

e JULES-ES-55
* ISIMIP2b: biomes, water (global)

*not on repository but simulation available

!SIM!P SEARCH DOl METADATA ISSUES & NOTES DOCUMENTATION TERMS OF USE

Search the ISIMIP Repository

Enter search query Search Q Reset X

Sidebarview: () Tree @ Facets @® Show only the latast version (O Show specific versions with date constraints [J Show archived files

ISIMIP simulation round ~ Selection You selected 0 dataset of 0 B size. 1,001 datasets found.
O ISIMIP3a 2325
- Search constraints model = jules-es-vn6p3 x
) ISIMIP3b
€ Download file list
Data product ~
ISIMIP3a LRSS juLes-esvers | cveg |  Terms ot use ] cco 1.0 ] 20240731
[ Output Data [ 7205 ] . i
jules-es-vn6p3_20crv3-era5_counterclim_1901soc_default_cveg-total_global_monthly
Simulation period ~ [ select dataset Attributes v Files w Configure download Download file list Download all files
[ Future [ 4110 ]
ISIMIP3a LRSS uLes-esvera | burntareal  Terms ot use ] cco 1.0 ] 20240731
[J Historical [ 3605 . . .
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Sector ~ thly
— [ Select dataset Attributes » Files w Configure download Download file list Download all files
[ Biomes =N 7701 ]
0 Water (global) & @D ISIMIP3a LRSS uLes-esvera | burntareal  Terms ot use ] cco 1.0 ] 20240731

https://data.isimip.org



Suite u-cc669 descriptior
paper (ISIMIP2b)

* Mathison et al. (2023)
https://doi.org/10.5194/gmd-16-4249-2023

* Description of JULES-ES ISIMIP setup and
evaluation with ISIMIP2b

(a) GFDL-ESM2M

(b) HadGEM2-ES

Runoff bias

Geosci. Model Dev., 16, 42494264, 2023
https:/fdoi.org/10.5194/gmd- | 6-4249.2023
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Abstract. Global studies of climate change impacts that use
future climate model projections also require projections of
land surface changes. Simulated land surface performance in
Earth system models is often affected by the atmospheric
models” climate biases, leading to errors in land surface
projections. Here we mun the Joint UK Land Environment
Simulator Earth System configuration (JULES-ES) land sur-
face model with the Inter-Sectoral Impact Model Intercom-
parison Project second-phase future projections (ISIMIP2b)
bias-corrected climate model data from four global climate
models (GCMs). The bias correction reduces the impact of
the climate biases present in individual models. We evaluate
the performance of JULES-ES against present-day observa-
tions to demonstrate its usefulness for providing reguired in-
formation for impacts such as fire and river flow. We include
a standard JULES-ES configuration without fire as a contri-
bution to ISIMIP2b and JULES-ES with fire as a potential
future development. Simulations for gross primary produc-
tivity (GPP), evapotranspiration (ET) and albedo compare
well against observations. Including fire improves the sim-
ulations, especially for ET and albedo and vegetation dis-
tribution, with some degradation in shrub cover and river
flow. This confisuration represents some of the most current

Copyright statement. The works published in this journal are
distributed under the Creative Commons Atiribution 4.0 License.
This license does not affect the Crown copyright work, which
is re-usable under the Open Government Licence (OGL). The
Creative Commons Attribution 4.0 License and the OGL are
interoperable and do not conflict with, reduce or limit each other.

© Crown copyright 2022

1 Introduction

The Joint UK Land Environment Simulator (JULES: Clark
et al., 2011; Best et al., 2011) is a community-supported
and developed land surface model used by land, hydrolog-
ical, weather and climate communities. JULES is a config-
urable code base supporting weather, climate and Earth sys-
tem science applications. Here, we describe and evaluate the
JULES Earth System (JULES-ES) configuration and experi-
mental set-up used in the Inter-Sectoral Impact Model Inter-
comparison Project (ISIMIP; Frieler et al., 2017). JULES-ES
builds on the JULES-GL7 configuration described in Wilt-
shire et al. (2020) by including additional biogeochemical
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Wildfire impacts attribution papers (ISIMIP3a)

Global burned area increasingly explained by
climate change

Chantelle Burton and Seppe Lampe et al., incl.
Doug Kelley & Eleanor Burke,

Attributing human mortality from fire PM2.5 to
climate change
Park et al., incl. Chantelle Burton & Eleanor Burke

. In review
Nature Climate Change, accepted
Climate Change
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Burning in Pantanal driven by wetland degradation
and lower precipitation (ISIMIP3a)

* Much of the Pantanal wetland Burned
burntin 2020 (map) ol i
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Maria Lucia Ferreira Barbosa Doug Kelley, Chantelle Burton, _
Igor Ferreira, Renata da Veiga, Anna Bradley, Paulo Guilherme Molin, 24°0'0"0
Liana O. Anderson. FLAME 1.0, EGUsphere [preprint], https://doi.org/10.5194/egusphere-2024-1775, 2024.



Fire weakens land carbon sinks before 1.5°C
(1ISIMIP2b) R

* JULES runs with and without fires o - | Ty ENA E—
Impact on terrestrial carbon stores
at different global warming levels
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Impacts on stores by 1.34°C
globally, with many regions starting
to switch from sink to source
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Nature Geo, accepted



Prescribed burning in the

6.0

Cerrado (ISIMIP3a)

4.0

* Simulating early dry season control burnsin :
the Cerrado

* Includes changes in C4 grass recovery rates

2.0 1

1.0 1

* Leadsto an average 9.28% reduction in the

burned area and fire emissions 11.34%

during the late dry season (August,
September, and October).

0.04 4

£ 0.03

0.02 4

Renata Moura da Veiga, Chantelle Burton, Douglas Kelley, Eddy Robertson, Eleanor

Burke, Manoel Cardoso, Maria Lucia Barbosa, Fabiano Morelli and Celso von Randow o014

Including prescribed burning in fire modelling: a case study from the Brazilian Cerrado
using JULES-INFERNO, in prep
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Katty Huang
Ongoing work:
Assessing suitability of TRIFFID-crop for agricultural impact
(ISIMIP3a)

Crop area fraction

* |s TRIFFID-crop suitable for assessing food
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What’s next?

New & upcoming developments

Pre-industrial control simulation
Suite update to Cylc 8

Participation in multi-model ensemble
papers
* Climate change impacts on vegetation
biomass (Akihiko Ito, University of Tokyo)

* Impacts of nitrogen cycling on terrestrial
carbon sink (Sian Kou-Giesbrecht, Dalhousie
University)

* Patterns in extreme climate impacts (Karim
Zantout, PIK)

Permafrost & peat simulations

ISIMIP3b (group lll): with future land use
change

Other potential applications

* Use the ISIMIP framework (input data and
ISIMIP suite u-cc669) for

Model validation
Impact attribution

Assessing impacts under past and future climate
conditions

Multi-modelintercomparisons
Multi-sector impacts under one framework

* JULES developments of particular interest for
the ISIMIP water sector

Irrigation, dams, CaMa-Flood, improved TRIP
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