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Matthew Ben Kate Leon Clarke Alan Di Vittorio  Jon Lamontagne
Mohamad Ghassem Binsted Bond-Lamberty Calvin (UMD) (LBNL) (Tufts)

Hejazi Asrar Edmonds

- Erwa oier . Alex Ruane
i P kR
Gokul lyer Robert Kalyn Pralit (UC-Davis) a(té'fm el‘,’)ed (NASA)
Dorheim Patel

2 post-doctoral

associates & 9

post-graduate
researchers are
being sponsored / » ¥
by this SFA Ryan Sriver  Tom Wild Yuyu Zhou

Stephanie  Marshall / Richard Steven / uiuC (UMD) (ISU)
Vernon Waldhoff Wise Moss Smith ( )

Public Policy - Ecology | - Earth & International Affairs | - Public & International Affairs | Marine & Atmospheric Chemistry

- Environmental Physics | - Mathematics & Computer Science | - Astronomy | - Hydrology | - Operations Research |
Nuclear Engineering - Economics | - Political Science | - Physics | - Env. Studies & Mathematics of Bio. |
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Science
Question

\_

Science
Question

Calvin KV, P Patel, L Clarke, G Asrar, B Bond-Lamberty, RY Cui, A Di Vittorio, K Dorheim,
J Edmonds, C Hartin, M Hejazi, R Horowitz, G lyer, P Kyle, S Kim, R Link, H Mcleon, SJ
Smith, A Snyder, S Waldhoff, and M Wise. 2019. “GCAM v5.1: Representing the
linkages between energy, water, land, climate, and economic systems.” Geoscientific
Model Development 12:677—698, https://doi.org/10.5194/gmd-12-677-2019.
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Major
Experiments

Science Research Areas
Energy, Water,

Land Use, Economics, Earth Systems

Enabling and Foundational Capabilities

Computation, Software, Visualization, GCAM Ecosystem, Data

Products, Hindcasting, Community Modeling, Community Leadership
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Experiment 1.1. Use GCAM to explore effects of future drought on i
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Experiment 1.2. Use GCAM-USA to explore how variability in future
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* Uncertainty in Economic Decision Making
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Experiment 2.1. Use hindcasting to explore how uncertainty in
economic decision making about electricity sector investments
propagates through electricity sector projections in GCAM.
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Experiment 2.2. Use hindcasting to explore how uncertainty in

economic decision making about land use choices propagates 1550 - P

through projections of global bioenergy and agricultural production, o et

land use and land-use change, and emissions from land use in i
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Year

Zhao et al. (in review)
Zhao et al. (in prep)
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Energy Science Research Area

Develop the capability to
separate investment and
dispatch decisions for
electricity

Develop the capabillity to
model an electricity demand
load profile that changes in
response to climate,
weather, and technology

Modeling the effects of
climate variability and :
extremes on electricity :

generation

Wise et al. (in review)
Khan et al. (in prep.)
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Liu et al. (2017), Nature Energy.
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1.

Develop a model of
intermediate complexity for
runoff generation in GCAM
including irrigation and
droughts

Represent intra- and inter-
annual water storage and

sub-annual water allocation In
GCAM

Establish a consistent SSP
storyline for water
technologies

:f/ Water Science Research Area
Northwest

NATIONAL LABORATORY

i Yangtze
Indus ' w
Tlgris-Eupt:r% Sabarmati ]

L

Hejazi et al. HESS (2014)
Li et al., JORS (2017)

Liu et al., GMD (2018)
Vernon et al., JORS (2019)

(b) Rainfed

Yonkofski et al. (in review)

Turner et al., Earth’s Future (2019a)

Turner et al., Science of The Total Environment (2019b)
Hejazi et al. (in prep.)

Dolan et al. (in prep.)
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1. Create response functions for bioenergy and agricultural yields and
water use efficiency

2. Separate planting and harvesting decisions in GCAM
3. Include inter-annual responses to agricultural surpluses & deficits

Rainfed C3 Ensemble Rainfed C3 Ensemble Rainfed C4 Ensemble Irrigated C3 Ensemble
Extended Tropics Mid-latitudes Mid-latitudes Mid-latitudes % change
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Snyder et al (2018)
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1. Improve technology choice representations

2. Improve the representation of energy/agriculture and trade effects on
aggregate economic activity

3. Improve the representations of demands for agricultural commodities

A new global food demand model (demands
h high ita |
GCAM-Macro models feedbacks to the that saturate at high per capita incomes)

economy from the energy system _— / TOTAL
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Income/Capita $1,000/yr

Edmonds et al. (2017) CCE




\%/ Climate Model Characterization, Emulation, and
racific . Downscaling Science Research Area

NATIONAL LABORATORY

1. Improve Hector's emulation of Earth System Models
2. Develop the capability to produce probabilistic outcomes in Hector
3. Downscaling temperature and precipitation using Hector

- — -~ o - — —
- Lnw o o T g P " 4 . o .
P X = . = RO L

L o - .
/ e | | A . 4 Variability Fields
( it  Produced by ESM
\\ \\ P Temperature Field
— “— Emulator. Each panel

. —— A depicts the 2025
. R temperature distribution
for a different simulation
of the same scenario.

Kravitz et al. 2017.

4 Lynch et al. 2017.
£ Link et al., 2019.
Snyder et al., in review.
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Link et al., in review
Link et al., in prep.
Snyder et al., in prep.




GCAM
Tethys

Integrated multisector model
GCAM sectoral water spatial and temporal downscaling
Xanthos Global hydrologic modeling framework

gcamland GCAM land allocation model

GCAM data extraction library for R

gcamdata GCAM data system

gcammaptools GCAM geospatial visualization library

Demeter GCAM land downscaling
Reduced-form climate model
pyhector Python Hector Interface
ESM emulation
hydro-emulator Hydrologic Emulator
Land Data System
pygcampygcam Python GCAM workflow and support tools
GCAM report generation tool
CMIP5_patterns

(c1o9.\\' BW.-Yos T To] - GCAM visualization tool

CMIP5 mean patterns of temperature and precipitation

modelinterface GCAM support tool to help create XML inputs and view results from and XML DB output

gcam_reader Python package to interact with GCAM output databases from a Python environment

food-demand GCAM food demand model
cassandra Human-earth system multiscale model coupling framework

Use CMIP 5 data to approximate monthly data from annual data
pygis Python-based Geographic Information System (GIS) utilities
persephone Crop model yield change emulation

R-based GIS utilities

https://qithub.com/JGCRI/gcam-core

https://qgithub.com/JGCRI/tethys

https://qithub.com/JGCRI/xanthos

https://qgithub.com/JGCRI/gcamland

https://qithub.com/JGCRI/rgcam

https://qgithub.com/JGCRI/gcamdata

https://doi.ora/10.5281/zenodo.1249932

https://qithub.com/JGCRI/gcammaptools

https://qithub.com/IMMM-SFA/demeter

https://qithub.com/JGCRI/hector

https://qithub.com/openclimatedata/pyhector

https://qithub.com/JGCRI/fldgen

https://qgithub.com/JGCRI/hydro-emulator

https://qithub.com/JGCRI/moirai

https://github.com/JGCRI/pygcam

https://qithub.com/JGCRI/gcamrpt

https://qithub.com/JGCRI/CMIP5 patterns

https://qithub.com/JGCRI/GCAM-LAC-dashboard

https://qgithub.com/JGCRI/modelinterface

https://qithub.com/JGCRI/gcam reader

https://qgithub.com/JGCRI/food-demand

https://qithub.com/JGCRI/cassandra

https://qgithub.com/JGCRI/an2month

https://qithub.com/JGCRI/pygis

https://qithub.com/JGCRI/persephone

https://qithub.com/JGCRI/rqis
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https://github.com/JGCRI/gcam-core
https://github.com/JGCRI/tethys
https://github.com/JGCRI/xanthos
https://github.com/JGCRI/gcamland
https://github.com/JGCRI/rgcam
https://github.com/JGCRI/gcamdata
https://doi.org/10.5281/zenodo.1249932
https://github.com/JGCRI/gcammaptools
https://github.com/IMMM-SFA/demeter
https://github.com/JGCRI/hector
https://github.com/openclimatedata/pyhector
https://github.com/JGCRI/fldgen
https://github.com/JGCRI/hydro-emulator
https://github.com/JGCRI/moirai
https://github.com/JGCRI/pygcam
https://github.com/JGCRI/gcamrpt
https://github.com/JGCRI/CMIP5_patterns
https://github.com/JGCRI/GCAM-LAC-dashboard
https://github.com/JGCRI/modelinterface
https://github.com/JGCRI/gcam_reader
https://github.com/JGCRI/food-demand
https://github.com/JGCRI/cassandra
https://github.com/JGCRI/an2month
https://github.com/JGCRI/pygis
https://github.com/JGCRI/persephone
https://github.com/JGCRI/rgis
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