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The E&D SWG Charter

The SWG on Evaluation and Diagnostics exists to
foster activities

that help describe, document and understand the
performance of integrated assessment models

so as to improve model performance and reliability
and

to make recommendations in the areas of priorities
for community activities and standards of best
practice.




This Year We Surveyed the IAMC regarding:
Documentation and Validation

* We asked IAMC modeling
teams to report on their

teams’ approaches to model SURVEY
validation.

 We asked for one to two

PowerPoint slides summarizing \
each team’s approach to .
model documentation and

validation.




We Received 13 Responses

Model name

Host institution

AlM NIES/Kyoto Univ.
BLUE, TEA COPPE

GCAM PNNL/Univ. Maryland
GRACE CICERO

IGSM MIT

[IM [IM

IMACLIM CIRED

IMAGE PBL

MERGE-ETL EPRI

MESSAGE [IASA

PECE_LIU Renmin Univ.
REMIND PIK

WITCH CMCC

Total (13)




Almost all models had some form of documentation

Model name Host institution Documentation
WiKki Full doc
AlM NIES/Kyoto Univ. X X
BLUE, TEA COPPE X
GCAM PNNL/Univ. Maryland X X
GRACE CICERO X
IGSM MIT X
[IM [IM R R
IMACLIM CIRED X X
IMAGE PBL X X
MERGE-ETL EPRI X
MESSAGE [IASA X X
PECE_LIU Renmin Univ.
REMIND PIK X X
WITCH CMCC X X
Total (13) 8 10

X = Model
Documentation

R = Use of other
institution’s model



MIPs most popular model validation method

Model name Host institution
AlM NIES/Kyoto Univ.
BLUE, TEA COPPE
GCAM PNNL/Univ. Maryland
GRACE CICERO
IGSM MIT
[IM [IM
IMACLIM CIRED
IMAGE PBL
MERGE-ETL EPRI
MESSAGE [IASA
PECE_LIU Renmin Univ.
REMIND PIK
WITCH CMCC

Total (13)

X = Model

Validation

R = Use of other
institution’s

model

Validation
MIP Hindcasting
X X
X X
X
R R
X X
X X
X
X
X
X
X
9 5




IAMC wiki: Model Documentation



The IJAMC hosts a common model documentation
resource which provides a shapshot overview

@ |AMC wiki - IAMC-Documentation - Mozilla Firefox - O *
File Edit View History Bookmarks Tools Help
IAMC wiki - IAMC-Documentation X | ==
&« (] ‘Q‘ O a https viamedocumentation.eu/indexphp/IAMC wiki E e ﬁ In @ '@l =
@ PMNL WEE PORTAL @ etr Time Form @ LabWeb Information Release @ Project Reporting Syst... @ MyHR_Personal_Info @ JGCRI Home {53! Inbox - edmondsj@u... @ The Implications of Pa... »
' Login
Page Discussion Read View source View history |Search Q
[Human Earth Systems
. TAMC wiki
(Redirected from Main Page)
1AMC wiki .
The common Integrated Assessment Model (IAM) documentation
 Model documentation
AIM-CGE Contents [hide]
g;LIJEIZ? 1 The common Integrated Assessment Model (|1AM) documentation
-
1.1 Integrated assessment modeling
GEM-E3 )
IMACLIM 1.2 Documentation
IMAGE 1.3 Participating models
MESSAGE-GLOBIOM 1.4 Acknowledgement
POLES 1.5 Other forms of common model evaluation
REMIND
TIAM-UCL
WITCH Integrated assessment modeling
¥ Reference card Integrated assessment models (IAM) aim to provide policy-relevant insights into global environmental change and sustainable development issues by providing a quantitative
» Overviews description of key processes in the human and earth systems and their interactions. The modelling is integrated, i.e. it uses information from many scientific disciplines and
- describes both the human and earth system. The term assessment refers to focus on generating useful information for decision-making, even in case of large uncertainties.
ools
IAMs, for instance, have been successfully applied in support of climate policy (insights in future greenhouse gas emissions and options for mitigation), in several
b Printiexport environmental assessments (e.g. the Millennium Ecosystem Assessment), but IAMs have also published a large amount of scientific papers.
Documentation
For the purpose of 1AMs, a transparent model documentation is essential. 1AM teams have documented their models individually, often using web-supported tools. As 1AMs,
however, are often used together it is also important to have information on the similarities and differences across 1AM models. This database provides an overview of the 1AM v



Many models have their
own publicly available
documentation

GCAM has both a peer-reviewed
documentation and its own internal

documentation.

Calvin K.V,, P.L. Patel, L.E. Clarke, G.R. Asrar, B. Bond-
Lamberty, A. Di Vittorio, and J.A. Edmonds, et al. 2019.
"GCAM v5.1: Representing the linkages between energy,

water, land, climate, and economic systems." Geoscientific
Model Development. PNNL-SA-137098

How to keep everything up
to date simultaneously?

@ GCAM v5.2 Documentation: Global Change Assessment Model (GCAM) - Mozilla Firefox - ] X
File Edit View History Bookmarks Tools Help
IAMC wiki - IAMC-Documentation X ‘ % GCAMv5.2 Documentation: G X | =+
< C @ © # jgcrigithub.io/gcam-doc/i B - ww mw o & =
@ PNNL WEB PORTAL @ etr Time Form @ LabWeb Information Release @ Project Reporting Syst... »

_"
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GCAM v5.2 Documentation: Global Change Assef
(GCAM)‘

The Global Change Assessment Model

[Home] [Table of Contents (v5.2)]

Global Change Assessment Model (GCAM)

The Global Change Assessment Model (GCAM) is a global model that represents the behavior of, and

ween five sys ater, agriculture and land use, the economy, and the

interact|

climate ed in a wide range of di

the complex dynamics between human and Earth systems to the those associ esponse strategies to
address important environmental questions. GCAM is a community model stewarded by The Joint Global

Change Research Institute (JGCRI). This wiki page provides the documentation for GCAM

An overview of GCAM is available at GCAM Model Overview. The five main systems in GCAM (energy, water,
and, economics, and the climate), along with other key considerations in the construction annd use of the model

are covered in the following pages.

¢ Socioeconomics

e Energy

o Agriculture, Land-Use, and Bioenergy
o Water

e Climate

® Emissions

e Economic Choice

¢ Solution and Computation

e Trade

e Technology Representation

e Policies and costs

Special versions or representations of GCAM, including the representation of the Shared Socioeconoomic
Pathways (SSPs) in GCAM and the GCAM-USA model are covered in the following pages.




The Asia Integrated Model (AIM)



AIM Model Validation: Documentation &
Availability

Model Name: Asia-Pacific Integrated Model (AIM)

Model type: Integrated Assessment Model (coupled economy, energy,
land, climate system)

Model documentation: Full formulas can be found in the following free document
or a book chapter.

httlps://www.researchgate.net/puincation/303382176 AIMCGE basic man
ual

https://link.springer.com/chapter/10.1007/978-981-10-3869-3 13

Model availability: ~ Upon request. We basically do training workshops for the
users.

Model data availability: Same as above.
Community listserv: No


https://www.researchgate.net/publication/303382176_AIMCGE_basic_manual
https://link.springer.com/chapter/10.1007/978-981-10-3869-3_13

AIM Model Validation: Techniques

* Hindcasting/cross-validation
* Energy model : Fujimori, et al. (2016)

* Model intercomparisons: Participation in EMF (for the current version since EMF30)
as well as other model intercomparisons, e.g. CD-LINKS, AME, ADVANCE, LIMITS, AR5
and 1.5SR database.

* Forecast trend comparison to history/“stylized facts”
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Fig. 1. World regional aggregated variables. Simtrlation and the observation are shown. The
definition of the figure title is shown in Supporting Information in Fujimori et al. (2016).



e AIM-SSP/RCP Gridded Emissions
and Land-use data

Challenge of keeping multiple models
 AIM/Trend Model

documented and validated
* AIM CGE
* AIM ENDUSE
e AIM/SLCP tool
e AIM/Energy Snapshot Tool I M
* AIM/Energy Snapshot Tool ASIA-PACIFIC INTEGRATED MODEL
* AIM/climate
* AIM/impact




ReMIND/MAgPIE

An example of a model report to the E&D SWG
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REMIND: Availability and Documentation

Model name: Regionalized Model of Investments and Development (REMIND)

Model type: Integrated Assessment Model (coupled economy, energy, climate
system)

Model documentation: https://www.pik-potsdam.de/research/transformation-
pathways/models/remind;
https://www.iamcdocumentation.eu/index.php/Model_Documentation - REMIND

Model availability: Transparent source code - for the sole purpose of reading:
https://www.pik-potsdam.de/research/transformation-
pathways/models/remind/remind-source-code-registration;

REMIND-MAgPIE 15



MAgEPIE: Availability and Documentation MAQPIE

Model name: Model of Agricultural Production and its Impact on the Environment
(MAgPIE)

Model type: Integrated Assessment Model (land-use-system)

Model documentation: https://doi.org/10.5281/zenodo.1471526;
Peer reviewed publication: Dietrich JP, et al. (2019) MAgPIE 4 - a modular open-

source framework for modeling global land systems. In: Geoscientific Model
Development, 12, 4. 1299-1317 p.

Model availability: Open Source at GitHub:
https://github.com/magpiemodel/magpie

REMIND-MAgPIE 16



REMIND-MAgPIE: Validation of coupled system

Model intercomparisons: Participation in model intercomparisons, e.g. CD-LINKS,
AR5 database, ADVANCE (VRE integration, 1.5-2°C mitigation), EMF-27, EMF30,
EMF33, [LIMITS / AMPERE / RoSE]

Model parts: sensitivity analysis for different parts of the model:

 Economics: Luderer, G. et al. “Economic Mitigation Challenges: How Further Delay Closes the Door for Achieving
Climate Targets.” Environmental Research Letters 8, no. 3 (September 1, 2013)

* Fossil sector: Bauer, N. et al. “Global Fossil Energy Markets and Climate Change Mitigation — an Analysis with
REMIND.” Climatic Change 136, no. 1 (May 2016)

 Renewables: Ueckerdst, F. et al. “Decarbonizing Global Power Supply under Region-Specific Consideration of
Challenges and Options of Integrating Variable Renewables in the REMIND Model.” Energy Economics 64, no.
Supplement C (May 1, 2017)

REMIND-MAgPIE 17



Crops (Mt DM/yr)

REMIND-MAgPIE: Validation of coupled system
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Where do we go from here?

* Do we want to create a web link to model
documentation?

* Do we want to develop good practice guidelines?

* Do we want to consult with our Advisory Council on
now other disciplines handle these issues?

* Model documentation journal.



