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NGEE Arcftic is a model-
driven, mulfi-scale
research project that
leverages a decade-long
foundation of model-

ata infegration in arctic
Alaska o understand and
predict climate—
ecosystem feedbacks
across the Arctic.




We Emphasize Collaboration Across Disciplines

MODEL-DATA INTEGRATION,
PROCESS REPRESENTATION,
AND EVALUATION

MODEL-DRIVEN AND

SOURCE CODE

DISCOVERY SCIENCE MODULES FOR E3SM

FATES
Q3 ecosys
TEM

Qs ILAMB
DATA ARCHIVED AT ENVIRONMENTAL SYSTEM SCIENCE DATA INFRASTRUCTURE FOR A VIRTUAL ECOSYSTEM (ESS-DIVE*)
*E3SM is the Department of Energy’s Energy Exascale Earth System Model; ELM is the land model. . ESS‘D'VE

.~ Deep Insight for Earth Science Data

*ESS-DIVE is a freely accessible online platform for data sharing funded by DOE. "ty _'."
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We Gratefully Conduct Science on Native Lands

Council Village
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Data are Openly Shared and Publicly Available

iy ESS-DIVE

N G E E Arct| C D at a S e a r C ‘ Next-Generation Ecosystem Experiments Arctic (NGEE Arctic)

The Next-Generation rrnr./gtnm Fxrwnmenh {NGEF Arctic) is a project to improve tha prr'h ive un dwvshnmnq of carbon {C)ich Arctic system processes and feedbacks to cimate This is achieved through experiments, observations, and

Next-Generation Ecosystem Experiments

Improving climate model predictions through advanced understanding — S
of coupled processes in Arctic terrestrial ecosystems Siaen

About

HOME  NGEE ARCTICWEBSITE  CREATEMETADATA  HELP I— -]

2 3 Next Sortby  Mostrecent v

Use suggestions from type-ahead feature or use quotes around searct

Fiofleau S: Dafflon B; Uhlemann S: Wielandt §; Wang C; Shirley |; Lamb J (2023): Continuous soll temperature
and soil deformation measurements, Teller road Mile 47, Nome, Alaska. Nexl-Ganeration Ecosyslem
Expariments (NGEE) Arctic, ESS-DIVE repuosilory. Dalassl. doi. 10.15485/2251663

Q Data Search om o o e

Serbin S . 20 1 \ [;I
Serten S; Lieberman-Cnbhin W, Fly K; Rogers A (2019) NGEE Arctic Leaf Spectral Reflectance and ‘ N\ |
Transmittance, Barrow, Alaska, 2014-2016. Nex!-Ge Lion Ecosysten Exp {NGEE) Arclic, ESS-DIVE e | o
repository Dataset doi-10 5440/1437044 ) 1 I 1 [;1
om 9 a2 ® 134

doi-10 5440/1430079
)

C U R R E N T S E L E CTI O N S - Sertyn S: Ragers A (2019)° NGEE Arctic Leaf Spectral Reflectance, Kougarok Road, Seward Peninsula, + "\
2 4 6 - Alaska, 2016. Nexl-Generalion Ecosystern Expenments (NGEE) Arclie, ESS-DIVE reposilory. Datasel. g

| X datasource:"NGEE Arctic" |
Results

<12 3 ..24 25 > displaying 1 to 10 of 246 Results: (10 v|Sort By: [End Date v

Plant Root Characteristics and Dynamics in Arctic Tundra NGEE Public Dataset

NGEE Arctic (246) Ecosystems, 1960-2012

Data Source: NGEE Arctic Begin Date: 01/01/1960 End Date: 01/01/2012

Access Restriction Federal Agency: Department of Energy




We Build a Culture of Safety, Trust in Team Science

An Arctic research team of 150 members that

e e AS sClentists become part of
larger teams and join
broader and more diverse
scientific endeavors, they
must all become leaders in
creating cultures of safety,
INnclusion, and trust.

lversen et al. 2020 (Eos)

lessons from its experiences.




NGEE Arctic: By the Numbers
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NGEE Arctic Phases 1-4

NG

Phase 1 (2012-2014): Modeling approach driven by the failure
of current models to capture tundra processes.

Phase 2 (2015-2018): Mulfiscale modeling approach informed
hypotheses about model priorities.

Phase 3 (2019-2024): Observations and model scaling inform
infegrated model modules in DOE’s E3SM land model.

Phase 4 (2025-2027): Models trained on observations from
arctic Alaska will be evaluated against current observations
and projected climate changes from across the Arctic.
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Discovery Science Improves Model Predictions

PHAS JGR Biogeosciences @U The Cryosphere
Drying of tundra landscapes will limit Research artde

Research Article (&) Free Access
i -1 i . . Spatial patterns of snow distribution in the sub-Arctic
subsidence-induced acceleration of Topographical Controls on Hillslope-Scale Hydrology Dr P P
N . N . Katrina E. Bennett(®', Greta Miller’, Robert Busey?, Min Chen’, Emma R. Lathrop, Julian B. Dann’,
pe rmaf rost th aw Shrub Distributions on the Seward Penlnsula, Alaska Mara Nutt!, Ryan Crumley(®’, Shannon L. Dillard"%, Baptiste Dafflon(®?, Jitendra Kumar(®?,
W. Robert Bolton?, Cathy |. Wilsonf®', Colleen M. Iversen®, and Stan D. Wullschleger®

Zelalerm A, Mekonnen g4, William ). Riley, Robert F. Grant, Verity G. Salmon, Colleen M. Iverser,,

Scott L. Painter E, Ethan T. Coon . Ahmad Jan Khattak ,and Julie D. Jastrow Authors Info & ) )
Sébastien C. Biraud, Amy L. Breen, Mark J. Lara




Phase 3: We Will Deliver an Arctic-Informed ELM

DEFAULT NGEE ARCTIC
ELM IM INTEGRATION

Topounits: Defined by
atmospheric forcing and
hillslope hydrology

Topounits: Defined TODOUHH TODOUﬂiT
only by atmospheric 1 2
forcing

Landunits: A single

vegetated land unit VegeTOT?d VegeTOT?d
per topounit land unit land unit

Columns: No
movement of water, Soil/snow Soil/snow
snow between column column

columns

Landunits: Defined by
fopographic positions
that influence snow
accumulation

Columns: For each

Soil/Snow Soil/Snow Soil/Snow vegetation community;
column column column water, snow movement

between columns

Patches: Fixed Plant
Functional Types
. [shrub, grass)

Patches: Arctic-specific
Plant Functional Types
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Phase 4: Overarching Science Question:

What are the climate-ecosystem
feedbacks from interacting processes
across a rapidly warming Arctice

. ext- GeneraﬂonEc.osys:tem Exp,enments -



Mo d e! ) I ns p i r.e d SYNTHESIS & E3SM SCALNG  DYNAMICS &
Q U eSh ons D rive P h agse 4 EVALUATION  INTEGRATION DISTURBANCE

5 8o e

Climate—-ecosystem feedbacks from

OVERARCHING SCIENCE QUESTION , : : :
Interactions across a warming arcfice

7 MEQ] Co-evolution of permafrost, topography,
o“o @e and hydrology®

. MEQ2 Hydrology, disturbance, edaphic properties
@Q. @ee drive vegetation and biogeochemistry?2

6% MEQ3 Impacts of changes in climate and
*‘éa-@ Qe seasonality of vegetation and snow?




MEQs Evaluate and Inform Model Understanding
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Crosscutting Science Activities Extend & Evaluate

ext-Generation Ecosystem Experiments
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Understand Global Implications of Dynamic Arctic




Collaborative Partnerships Across Institutions,
Across the Arctic, Across Sibling Programs at DOE
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We are grateful for the time
that we've had on the tundra
and In arctic communit




Find Out More About NGEE Arctic

Websites: ngee-arctic.ornl.gov + ess.science.energy.gov/ngee-arctic

Podcast: The Unseen World of Climate Change (Sound of Science)

<) M——1 0,
“ems Understa"d

MO ES. AT S /=) Field to Model th

exte henevaﬁm Ecosystem Experiments & Anintro to the E35M Land Model for experimentalists

g October 17-19 & Doubletree Hotel ¢ Chattanooga, TN SOUN D &
Over 1he cours: dBERpu)m modelers have had opportunities to partkioate In fiexd &
work, and a group of modelers is row retuming th lrw“h 'ulgy\ulm\nar! P O

sclentists with inning modek 16
-I||”||||||IIII|I"| ||"||| ||||||||||I|

Project Field and Laboratory s e e T
Safety Manual - S
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Activities Takeaways Unseen
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simuation output computers running Windows, Mac, or I =
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https://ngee-arctic.ornl.gov/
https://ess.science.energy.gov/ngee-arctic/
https://youtu.be/Ftnv_yKdeLA?si=0AkKgocbpRpGZ2lu
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