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Leadership Team

Joel Rowland — Los Alamos: Lead Pl, RGMA lead, Integrated Tasks, Institutional lead

Stephanie Waldhoff — Pacific Northwest. MSD lead, Institutional lead
Andrew Roberts — Los Alamos: ESMD lead

Ethan Coon — Oak Ridge: Institutional lead

Diana Bull — Sandia: Institutional lead

Scott Rupp — U. Alaska Fairbanks: DM lead

Hajo Eicken (absent) - U. Alaska Fairbanks: Institutional lead



InteRFACE at a glance

Supported by 4 EESSD Programs:
Regional and Global Model Analysis
Earth System Model Development
Multisector Dynamics
Data Management

Five Institutions
Los Alamos National Laboratory
Oak Ridge National Laboratory
Pacific Northwest National Laboratory
Sandia National Laboratories
University of Alaska, Fairbanks
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Integrated science focused on feedbacks

Earth System focus on:

« Sea ice and ocean dynamics
« Coastal Change

* Permafrost Hydrology

« Marine Biogeochemistry
Multi-sector dynamics focus on:
« Shipping

« Settlements

* Resource development




RGMA Research in InteRFACE

Coastal Change

Model Benchmarking
and Evaluation

o m o m
> a > a
S = S5 =
x 0 x ?
4 G0 4 O 0
. O Jo 9 Jo
& c O D c O D
¢ 852388 353388
i 3 i Y933 eSS Y23 S e
A\ sEsEss === =
, WY R PR (PR e (o N | - d o d
Dalton Highway — = IO OO0 - -]
s iomass
7 1\ : 3 Burned Area Illi .IEH

5ross Primary Productivity
Leaf Area Index

. “iif:;:ii%ﬁ:;?:zii%- — Ocean Stratification and
eochemistry cosginansracin SR Mixin

Marine Bio
T

1

- Latent Heat Chukchi Sea Beaufort Sea
al Water Storage Anomaly [ l<—Ekman

Albedo I Mixed W | ¢‘k Layer
J — - Layer . \
ace Upward SW Radiation - S
Surface Net LW Radiation
Surface Net Radiation

< Su
Surface Net SW Radiation AN
~100
2 Downward SW Radiation
e Downward LW Radiation -

o

warm
halocline

Depth (m)

face Upward LW Radiation |l -
Sensible Heat
Surface Air Temperature -

Precipitation

S2
S3
Sa

Depth (m)

0 02505075 1 -2 -1 +0 +1 +2
Variable Score Variable Z-score

~100
Timmermans et al. (2017) Distance = ——> offshore




Permafrost Hydrology — Analysis of historical data in support of model

validation and benchmarking

° Beg un h |St0 I Ca' tre N d Permafrost systems have a larger range/strongerin COV magnitudes versus non-permafrost systems

analysis for North 70 years: 1948-2019 50 years: 1968-2019 30 years: 1988-2019
American Rivers i "

« Analyzed for extremes,

means, timing, and £
magnitudes g
» Trend analysis from - . - ' )
1970s to present day | | | L
° Start Russian riverS Gpl G2 Gp3 Grpd G5 Gp1 G2 Gip3 Grpd G5
W|th|n th|S FY decreasing permafrost/ ] Magnitude of Center of Melt (COV)
increasing temperature grp1=-5.5C, grp5=8.6 C

Team members: Katrina Bennett, Jon Schwenk, Kurt Solander, Feng Yu, Bob Bolton, Anastasia Piliouras, Nibedita Sinha

Point of collaboration with HiLAT



Permafrost Hydrology - Develop tools for analysis and ILAMB

» Read watershed polygons as shapefiles into ILAMB

« Mapping river gages to ESM grid cells — starting with MOSART
» Refined tools for extraction of watershed characteristics

» Use of point-based data to benchmark results

» Developed and leading a working group across EESSD projects to identify community standards and
metrics for river benchmarking — offshoot of ESS Cyberinfrastructure working groups

Team members: Jon Schwenk, Kurt
Solander, Feng Yu, Jitu Kumar, Ethan
Coon, Tian Zhou, Joel Rowland

Point of collaboration with RUBISCO

. elevation, slope, vegetation, precipitation,
permafrost, discharge, soil thickness



Model Evaluation — Metrics and tools for rivers

g Go g Ue MOSART projects discharge at each observation
222888 D1Z5fs location along the Sagavanirktok River...
o “B <‘;°: § = Synthesize and, as needed, digitize known Alaska
SRRV Brusuctiiy - river datasets
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Discharge model-data comparison in ILAMB
v Design data standards for discharge
* Include measurements in I[LAMB
* Include MOSART output in ILAMB

Define metrics for river discharge in ILAMB
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Model Evaluation - POLeSTAr

P@LQSTAI’ Andrew Roberts

e Satellite emulator for evaluation of sea ice in ESMs

Polar System Analysis

 Conversion of Ridgepack Routines to MATLAB library-independent code
e Algorithm Development for E3SM visualization E3SM Tools tutorial attended by

InteRFACE, ICoM, HiLAT-RASM, and E3SM personnel
* Commencement of code conversion to Python.
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PTools for E3SMPs*Polar Marine Capahilities
i Z Interdisciplinary MS’CV(?}I for Arctic”Coastal Environments (InteRFA )

Androwl Roberts, Luke Van Roekel, and Nicole Jeffery
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D ridgepack_e3smsatcoast.m
b ridgepack_e3smsatcol.m

9 ridgepack_e3smsatmeshs.m
Y ridgepack_e3smsatmeshv.m
] ridgepack_e3smsatrough.m

Y ridgepack_e3smstream.m

last-minute update before tutoria



Integrating RGMA and ESMD for Multi-scale watershed modeling

v' Subcatchments delineated via elevation, drainage

algorithms
« Parameterize each subcatchment as a hillslope:

v' slope, aspect, geometry
* vegetation type
 soil structure
« ATS simulates discharge from each hillslope...

representative hillslope

N\eteoro\og‘\ca\iData I I

Sagavanirktok River Basin HUC 12 in S.R.
headwater

dz=1cm

dz=2cm

H— 20cm —)p|

dz*=1.1

Seepage face

4

Team Members: Ethan Coon, Tian Zhou, David Moulton, Jon Schwenk,

Elchin Jafarov.
Points of Collaboration: Cardenas Lab, UT Austin, Exasheds, IDEAS,

0 00 e delineated subcatchment ICoM, NGEE-Arctic

elevation [m]




Coastal Change — Develop coastal typologies

* |dentified and focused on integrating land, nearshore, ocean,
and atmosphere conditions | Lara et al., 2018

» Land datasets have focused on topography, vegetation/land o '
cover, permafrost, soils, erosion.

 Ocean datasets on wave climates, sea ice, and wind 7 Geomorphic units

Low-center polygons I Drained Slope Sand dunes

Cond|t|ons B Nonpatterned Drained Thaw Lake Basins I High-center polygons [l Large lakes
» Exploring machine learning for classification
» Typologies will guide set up for coastal erosion modeling

 Tightly coupled with Local Human-Natural System Dynamics
under Integrated Tasks 1T Avg. Ground Tem. ()

N -0.41 Il -7.51 Il -5.62 Il -3.73 I -1.83
Il -8.46 Il -6.57 MM -4.67 W -2.78

F NSSI, 2013
3 \ A K f‘.ﬁn Ean
Team Members: Anastasia Piliouras, Diana Bull, Ben Jones, Alec | # 7 Lo cover s vegeaton
Bennett, William Eymold, Vladimir, Aleexev, Tabitha Clevenger, Joel |/ e 1 v gt S Tussoc Tundre S feeSnow
Rowland

Points of Collaboration: USGS, PerCS-Net, Beaufort Lagoon-LTER



Coastal Change -Simulation of permafrost thaw due to

inundation by SLR and storm surge

« Running test simulations of flooding Active layer thickness  Active layer thickness
on permafrost thaw in ATS without standing water with standing water
7'y E
. . — A 4 g
* Developed simulation plan for T i
scenarios of flooding =
..

ALT

« Working closely with ATS
development team (ESMD) to develop
a new process kernel for thermal
conditions in standing water due to
advective, conductive, and radiative
heat exchange
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Team Members: Anastasia Piliouras, Elchin
Jafarov, David Moulton, Svetlana Tokareva, Joel
Rowland



Coastal Change - Simulation of coastal erosion

ARCTIC COASTAL EROSION MODEL
Boundary

. Ocean . Ice wedge Permafrost
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- Sandia Arctic Coastal Erosion (ACE) model resolving |
coupling approaches toward full simulations (SNL e
LDRD)

* Delft3D simulations of nearshore hydrodynamics and
sensitivity to bathymetry

» Development of terrestrial model for different
typologies

Team Members: Diana Bull, Jennifer Frederick, Ben Jones, Alec
Bennett, William Eymold, Vladimir, Aleexev

Points of Collaboration: USGS, PerCS-Net, Beaufort Lagoon-LTER




Marine Biogeochemistry

Comp”e manne BGC datasetS >r<10(‘ ‘Rivertlnﬂuer}ce Mask Regions
« Compiled coastal observations '

* Developed collaborations with IARPC and Arctic Overserving Summit with a
focus on Food Security working group 2t

« Begun work on paper for food security and modeling for ARCTIC

\¥a

Evaluate E3SM BGC

» Scripts and framework for E3SM analysis
» Mask for analysis of river impacted coastal areas for analysis

northing (km)

Team Members: Clara Deal, Nicole Jeffery, Georgina Gibson,
Meibing Jin, Katherine Smith, Mat Maltrud

Point of collaboration with HiLAT




Sea Ice & Ocean Dynamics — Large Eddy Simulation

» Scoped Arctic LES configurations
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0 <—Ekman
Il\flixed We |4 _i\‘ \ Layer
. . ayer | IR
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» Configured Parallel Large Eddy simulation
model (PALM)

o

Depth (m)
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Distance ———> offshore

Team Members: Luke Van Roekel, Katherine Smith Timmermans et al. (2017)

Point of collaboration with E3SM, HILAT, and ICoM



Expanding scientific opportunities through a network of

collaborations
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Coastal Land Ocean Interactions



