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- Dimitris Menemenlis (JPL, ECCO/MITgem)
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Introduction

Website: http://issm.jpl.nasa.gov

Jet Propulsion Laboratory
California Institute of Technolog

BRING THE UNIVERSE TO YOU: JPL Emall News | RSS | Podcast

Download

Binaries

ISSM comes pre-compiled for the following Operating Systems:

ISSM Workshop 2014
P » Mac OS X (tested on Mountain Lion, Mavericks and Yosemite)

This is the easiest way to install ISSM. No need to compile the code, just open the compressed file and ISSM is installed!

LinuxiMac Installation

Windows Installation Source Code

License The source code of ISSM (see License below) is available from an SVN repository. In order to fetch a version of the code, users will neer
install SVN on their machine (It s usually installed by defaut on most platforms). Once SVN has been installed, ISSM can be downloade
Documentation the following command:
Contact us / Support $ svn --username anon --password anon checkout http://issm.ess.uci.edu/svn/issm/issm/trunk

This command il dourlozd th astest version of ISSH fom th reposry, onto e curentoca drecory. Users ae free t choose

Developers Site whichever location they wa

\ceBridge I you downloaded the source code, you need to compile and install ISSM. Compilation of the ISSM source code is theoretically possible:
9 any platfor. thas been succesfuly carrid out on Linux (Rectiat and ubuntu). Windows (P and 7) and MacOS X (snoveeoperd, Lion
Mountain Lion, ¥ ite). instructions to compile and install ISSM from the
* LinuxiMag

» Windows (under developement)
Compilation is a more involved process, which is not recommended for beginners or casual users.
Become an ISSM developer !

rs have read-only access. Users willing to actively pariicipate in the development of ISSM can contact us. They need to fill out
Contributor License Agreement.

ISsM
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Introduction

Contact Us

For any issues, bug report, or to search for an answer previously posted by
other ISSM users, please do the following:

+ go to the ISSM forum: https://issm.ess.uci.edu/forum
+ Do not hesitate to send a message on skype to:

- The ISSM Channel, or
- One of the ISSM developers

with a link to your post on the forum for quick assistance. You can also
send us an email at issm@jpl.nasa.gov if you don’t have skype

iSsM JPL
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Team Members/Collaborations/Funding

Team Members

- E. Rignot (UCI/JPL, Project Scientist)

- E. Larour (JPL, Project Manager, co-Developer, Adjoint Modeling, Data
Assimilation)

+ M. Morlighem (UCI, co-Developer, co-Pl, Bedrock Mapping, Dynamics)
+ H. Seroussi (JPL, co-Developer, co-Pl, Ice/Ocean, Dynamics)

- N. Schlegel (UCLA/JPL, co-Developer, Sensitivity Analysis, Dynamics,
Uncertainty Quantification)

+ G. Perez (UCI, Project Engineer)

+ J. Cuzzone (CalTech/JPL, Post-Doc, Paleo-Modeling)

- S. Adhikari (NASA NPP Post-Doc, Sea Level Rise, GIA)

- D. Halkides (ESR, Outreach Lead)

- D. Cheng (UCI, Outreach/Website/Cloud Computing)

- A. Khazendar (JPL, Science Collaborator, Ice/Ocean, Ice Shelves)

iSsM JPL

Introduction/Capabilities 6/27



ISSM WORKSHOP 2016 JPL / UC IRVINE / SCRIPPS

Team Members/Collaborations/Funding

Collaborations

* S. Nowicki, R. Walker, R. Cullather, B. Zhao, NASA Goddard GEOS-5/ISSM
coupling.
M. Schodlok, D. Menemenlis, Y. Nakayama, lce/Ocean modeling, MITgcm.

B. Csatho, A. Schenk, J. Briner, G. Babonis, University of Buffalo, Surface
Altimetry, Assimilation, Paleo-Modeling.

C. Borstad, Svalbard, Calving, Ice-Ocean
B. Parizek, D. Lampkin, Thwaites/Pig modeling, JKS shear margins.

H. Fricker, M. Siegfried, F. Paolo, S. Carter, Ice Shelf Thinning Assimilation,
Subglacial-lake assimilation from altimetry.

|. Das, Lamont, Wind Scouring, SMB sensitivity analyses.
J. Box, GEUS, SMB sensitivity analyses.
J. Bondzio, A. Humbert, AWI, Level Set Methods (Calving Front Dynamics)

S. Larsen Hillerup, A. Ahlstrom, K. Haubner, GEUS, InSAR surface velocity
assimilation, Upernavik.

* A. Sommers, H. Rajaram, Hydrological Modeling

K. Lemorzadec, L. Tarasov, St John’s Newfoundland (Parameterization of paleo
models)

H. Akesson, K. Nisancioglu, University of Bergen (Norwegian ice cap modeling)

- * V. Tsai, M. Simons, B. Minchew, Visco-Elasticity, Rift/Hydro-Fracturing, Iceland.
ISSM ¥ PR 9 JPL
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Team Members/Collaborations/Funding

Funding

+ NASA Modeling, Analysis and Prediction (MAP, David Considine).
+ NASA Cryosphere (Tom Wagner)

+ JPL R&TD (Research and Technology Development)

+ NASA IceBridge (Tom Wagner)

+ NASA Sea Level Rise (Tom Wagner)

- NASA NPP (Post-Doctoral Program)

* NSF OPP (Peter Milne, Julie Palais)

ISsN JPL
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ISSM

Continental scale, high order, high spatial resolution, ice sheet modeling
using the Ice Sheet System Model (ISSM)

Larour, E., H. Seroussi, M. Morighem, E. Rignot

* Ice Sheet System Model: a JPL/UCI

Ve M7 1= 0 yoars t-100yems 1500 yous collaboration to develop an ice flow model
10000 00 capable of modeling the evolution of
continental ice sheets in the next 100 years.
ls000 & 2000
| * Large scale capable: runs on NASA Ames
o e 1000 Pleaides cluster. Full Antarctica model at 1.5
' s a d a K km resolution, Greenland model at 500 m
, Vlm'?;;:]:a resolution. 20 vertical layers.
2 * Higher-order capable: wide range of physics
a b 1 implemented, ranging from 2D Shelfy-
£ 2 Stream to 3D Blatter/Pattyn and 3D full-
wors s 84 Stokes.

‘J‘x I L Adjoint-based inversions at the continental
e lr 5 275 scale. Using InSAR surface velocities, it is
Figias 270 possible to invert for the basal friction at
X zzz the ice/bed interface, or depth-averaged ice

s B cs rigidity of ice-shelves.
] - 4 § - M ¢ Project ice flow into the next 500 years,
R o g using model inversion and satellite data to

spin-up.

Reference:

Larour, E., H. Seroussi, M. Morlighem, and E.
Rignot, Continen- tal scale, high order, high spatial
resolution, ice sheet modeling using the Ice Sheet

Upper left: anisotropic meshing in the region of Jakobshavn Isbrae. The optimized

mesh (b) captures surface deformation more efficiently than the regular mesh

(a). Lower left: inverted basal friction for the Greenland Ice Sheet using

T o et 1 S S b S BPATES Sy el (5 L oo Ree, 117
TR N N e F01022, 1-20, 2012.

ice thickness. b, e, h: surface velocity. c, f, i: depth-averaged temperature.
Sk JPL
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ollaborations/Funding Results/Capabilities

Inversion of basal friction in Antarctica using

exact and incomplete adjoints of a higher-order model —
Morlighem, M., H. Seroussi, E. Larour and E. Rignot (JGR 2013)

v (miyr)
4000

V(bV(s) (%)
100

Main points:
« First time Antarctic inversion at high-resolution (~1 km along
the coast) with a higher-order model
* Basal sliding is widespread beneath the Antarctic Ice Sheet and
its fast moving glaciers, which means that coastal perturbations
may be transmitted further inland than previously believed
* NASA resources:
- JPL/UCI Ice Sheet System Model (ISSM)
- Pleiades cluster (NASA Advanced Supercomputing)

* NASA data:
. Us - MEaSUREs InSAR-Based Antarctica Ice Velocity Map
(a) Model (m/yr), (b) observations (m/yr), (c) ratio between modeled —  SeaRISE dataset
hasal and surface velocity in %. The white lines in (c) indicate the
li;ﬁ ication of ice topographic divides. http://onlmehbrary.w'\ley.com/dol/lOJOOZ/Jgrfv20125/ab5trdpL

Introduction/Capabilities 10/27
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A damage mechanics assessment of the Larsen B ice shelf prior to collapse:
toward a physically-based calving law
Borstad, C.P., A. Khazendar, E. Larour, M. Morlighem, E. Rignot, M.P. Schodlok and H. Seroussi

* Calving mechanics is fundamental to ice sheet stability. We are the first to apply a new theory called damage
mechanics to study fracture and calving in floating ice shelves.

* We studied Larsen B prior to its 2002 collapse using a suite of remote sensing data (Operation IceBridge, INSAR
from RADARSAT) and numerical models (JPL/UCI Ice Sheet System Model (ISSM) and MITgecm ocean model).

* We found damage in areas where we know calving occurred prior to coIIapse\

; / Figure 1d) Damage (loss of load

Ice front in i beari ity) prior to coll
Fall 2000 - d) £ Y ) earing capacity) prior to collapse.
D = 0: Fully intact ice
D = 1: Fully fractured ice
Conclusions:
5 We quantified
Ice flow the amount of
direction damage the ice

-10
Colder, stiffer ice
survived the 2002

can sustain prior
to calving.

collapse We plan to apply this
| —] to other ice shelves in
0 . Antarctica surveyed by
. ion IceBri
Larsen B ice temperature and appears largely undamaged Operation IceBridge

Reference: Borstad, C. P., A. Khazendar, E. Larour, M. Morlighem, E. Rignot, M. P. Schodlok, and H. Seroussi (2012),

HSSN A damage mechanics assessment of the Larsen B ice shelf prior to collapse: Toward a physically-based calving law, l I( :Im

Geophys. Res. Lett., 39, 118502, doi:10.1029/2012GL053317.

E nsr‘ Funding sources: NASA Cryospheric Sciences Program and NASA Postdoctoral Program (CB and HS) 'pl
?5 .
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Fracture in a continuum: Investigating ice-shelf dynamics and instability with observations and a novel numerical
representation of rifts and faults
E. Larour, A. Khazendar, C.P. Borstad, H. Seroussi, M. Morlighem and E. Rignot

Problem: Accurate numerical modeling of ice shelves is indispensable for understanding the evolution of Antarctica and its contribution to sea level
rise. Modeling ice shelves is complicated by the presence of fracture (rifts, faults and crevasses) in what is assumed to be a continuum.

Work: We implement a novel approach to represent explicitly rifts and faults in the Ice Sheet System Model (ISSM) leading to much more realistic
simulations of ice-shelf dynamics . Figures below demonstrate the close agreement between model results and observation.

Study area | \
(¢ L Riiser-Larsen
A " Ice Shelf
InSAR observed Simulated ice-shelf
ice-shelf speed speed with fracture
included
Vuhs (m/yr) V (mfyr)
1500 1500

1000 1000

500 500

;

( . :

Using the new repi ion of rifts and faults, combined with INSAR data assimilation, we demonstrate a mechanism by which ocean-
induced melting can thin ice mélange inside rifts (figure on right), hence weakening ice shelves and destabilizing them.

. E. Larour, A Khazendar c P Borslad H. Seroussl M Morlighem, andE ngno(
Jet Propulsion Laboratory Rep o

ng d A n
Hss“ California Institute of Technology Sxanmmhm]&me_shsumamuna J Geophy Res 119, doi:10. 1002/2014JF003157 JPL
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Results/Capabilities

The evolving instability of the remnant Larsen B Ice
Shelf and its tributary glaciers

Ala Khazendar, Christopher P. Borstad, Bernd Scheuchl, Eric Rignot, Helene Seroussi

eExplore the natural experiment presented by the partial
collapse of an ice shelf.
¢ Inverse modeling reveals increased ice-shelf fracture
and reduced buttressing.
o Tributary glaciers react differently due to varied bed
e e { topography and grounding zone.
T e ) : eRemnant ice shelf is weakening. Its tributary glaciers are
. thinning and accelerating.
*The final demise of the remnant ice shelf is underway.

E‘\{% SN =
& <

Longitude (degrees)

Latitude (degrees)
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Modelling the dynamic response of Jakobshavn Isbree,
West Greenland, to calving rate perturbations

J. H. Bondzio, H. Seroussi, M. Morlighem, T. Kleiner, M. Riickamp, A. Humbert, and E. Larour

Implementation and validation of a
calving front retreat simulation using P
level-set representation and propagation '
of the boundary between ice and ocean.

X

Figure 3. Schematic of the ice margin. The red line marks the zero level-set, the yellow one
the numerical ice front. Blue triangles are ice-free elements, white ones the ice-filled ones and
green ones the front elements. The three vectors show an example of the evaluation of the
boundary velocity w at a finite element node.

A particle at the boundary I' moves with the boundary speed w. This motivates the
“Level-Set Equation” (LSE):
Figure 2. Winter (February-March) ice front positions from 2009 to 2014 superimposed on 5
aTerraSAR-X scene from 7. . —+w-Vp=0.
ice front positions.

: @
ISSM ’ JPL
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Results/Capabilities

.. High-resolution bed topography mapping of Russell Glacier,

, Greenland, inferred from Operation IceBridge data —
Srsem Morlighem, M., E. Rignot, J. Mouginot. X. Wu, H. Seroussi, E. Larour and J. Paden (JoG 2013)

€

%

How to solve the problem of mapping the bed topography of outlet glaciers?

Bed(m) o |ce thickness data from radar sounders too sparse for high-resolution Ice Sheet Models

* We combine OIB data with ice motion data using Mass conservation (Morlighem et al. 2010)

* We compare different approaches on Russell Glacier, where OIB acquired a dense grid:
- Conventional kriging: does not capture glacial valleys (Bamber et al., 2013), and is not
consistent with mass conservation (resolution: 1 km, error: 40 m)
- Radar tomography (Wu et al. 2011): eliminates off-nadir echoes but is spatially limited
(resolution: 20 m, error: 10 m)
- Mass conservation (MC): produces high-resolution bed topography/ice thickness
consistent with ice dynamics and of high quality (resolution: 400 m, error: 40 m)

600

500

Mass conservation

_—
f’*‘,{;g * Mass conservation solves the vexing problem of mapping glacier

( beds at the precision and density required by numerical models to
make better projections of sea level rise.

* With OIB lines at 5 km spacing, MC yields errors of 60 m at 400 m
resolution (CReSIS raw data error is 40 m)

Bamber et al. (2013)

* NASA resources:
- JPL/UCI Ice Sheet System Model (ISSM)
- Pleiades cluster (NAS)

* NASA data:
- InSAR-based Greenland Ice Velocity Map (Rignot and
Mouginot, 2012)
- Operation IceBridge ice thickness data (2011)
ATM / IceSAT-1 IceSAT-2 (Csatho et al., 2013)

5
3
o
©
©
3
2
£
<
o

Bed topography of Russell Glacier, Greenland, prior to OIB (Bamber
et al. 2001, bottom), with OIB (Bamber et al. 2013, middle) and with
mass conservation (top). Flight lines from OIB 2011 are white lines in

Essﬁ 1e bottom panel. MC is the only technique resolving glacial valleys. http //www.ugsoc.org/lournal/59/218/t12J235.pﬂpL

Introduction/Capabilities 15/27
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Results/Capabilities

Ice discharge uncertainties in Northeast Greenland from boundary
conditions and climate forcing of an ice flow model

- — Schlegel, N-J., E. Larour, H. Seroussi, M. Morlighem, and J.E. Box (JGR 2015)
(a) Modeled Surface Elevation at the d Sources of Error  Gt/yr
- : s u:12.89/12.89/12.92 Gt/yr, AMf/u: 3.55/12.95/21.30%
beginning of the simulation, run from o1 Geothermal Heat Flux | 0.7
1989-2010. The Northeast Greenland
% 008 79North Refreeze of Runoff 33

Ice Stream (NEGIS) is outlined in gray.

20% error basal drag 5.7

002 5% error basal drag | 1.4
o 1 125 B 135 ) Surface Mass Balance | 4.5
Gt/yr

Values of mass flux (Gt/yr) at the

w: 11.59/11.61/11.61 Gtlyr, AMf/u: 2.30/13.56/19.95% | end of 500 simulation runs,
Zacharize shown for major outlets: (b) 79

North and (c) Zacharize Isstrgm.

o

°
g
8

& Isstrgm orth an
S 0.06 Distributions represent the outlet
S 004 response to five different sources
= | of model error. Mean mass flux
® 002 .
(1) and percent uncertainty
%05 11 "5 12 125 (AMf/u) are noted for three error
Gtiyr sources. (d) Model error sources
and, for each, uncertainty in the
Main points: total ice discharge of NEGIS.

* Using Monte-Carlo style sampling methods, we assess how errors in model boundary
conditions propagate as uncertainties in model estimates of NEGIS ice discharge.

* Ice flux is most sensitive to basal drag, and 79North outlet has the largest uncertainty.

* Geothermal heat flux contributes significantly less uncertainty than do processes
associated with the refreeze of meltwater runoff or errors in surface mass balance.

* NASA resources: JPL/UCI Ice Sheet System Model (ISSM) and the Pleiades cluster

http://onlinelibrary.wiley.com/doi/10.1002/ ( 4 d )
ls H 2014JF003359/abstract NASA Advanced Supercomputing JPL
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Results/Capabilities

Future Evolution of the Antarctic Bed Topography and Its Implications for Ice Sheet Dynamics

Surendra Adhikari'2*, Erik Ivins!, Eric Larour!, and Helene Seroussi®

1Jet Propulsion Laboratory | 2Geological and Planetary Sciences

*surendra.adhikari@jpl.nasa.gov

ABSTRACT. The recently concluded Sealevel Response to lce Sheet
Evolution (SeaRISE) project [1.2] provides some clues regarding the future
evolution of the Antareti ice sheet (AIS) in a warming climate. Using the
glacial isostatic adjustment (GIA) capability [3] of Ice Sheet System Model
(1SSM) [4], we combine the relevant SeaRISE results with a realisic GIA ice
Ioading history for the past 21 kyr [3], and provide frs
future uplf of the AIS. While the model predicts minor subsidence along
dheWilkesLand,we i that thewestASmay i by a ew metrs anda
0 years, respectively. Such
unéven changes In topography mply ha the b lope il be moduated
in the future, thereby potentially controlling the grounding line (GL)

order estimates of

migraion and eventualy ice shect dynamis. Through hgher-order ce I o
ow modeling of he AIS we demonstrte that prope freament of GIA
Tecpons is Grucal on cantaial corale 35 promes ysiomati e
although mild, stability to the marine portions of the ice sheet. .
s work was perfomat o the Galfonia e o Ty’ J -
Propulion Laboratry under o corract withthe Natonal Asroautics and A
Spoce Admiistation’ ryosphereScience Prog 3
Cl o Jrp— 3 e
3 1] FIGURE 2: Estimates of future bed topography. Model predictions for FIGURE 4: Influence of GIA uplift on GL positions. (a) Mask of GL
bed uplift at AD (a) 2100 and (b) 2500 under the proxy RCP 8.5 scenario with s uplift.
o t 14, Cluationsare done by forcing th clbraed modl (FIGURE 1) by the simple hydrostatic equilibrium criterion for the present-day
) 3 Shanges i e i icknes predite b the SeaRISE pariciptin iox lstribution o ce thickness. Cyan depicts the extent of present grounded
A1 Sheet models (121, (e4) Comspmng g vedrock siope it et Red Showe the GL advance due o GIA correctin. B boxcs endos
o 4}_// l“ Negative 1e bed will three regions that are magnified: (b) Amery, () Ross, and (d) Ronne ice
e e helt
FIGURE 1: Model validation and prediction of current uplift rate. (a) ) 5
vt present-do
ISSM/GIA model by i Toading ity oer the post 21 Ky (31 Black A
ol resls are wii 119 uncerinty
ring ) s ()1
ond under-estimation of da
circles denote the larger w\.snlure .msnu mm are >0.75 mm/yr. (b)
Validation of the model against 18 high-precision GPS uplift data [5]. Error
ars Qe 1-0 ncertaimiesassocited withthe GFS measurements
{1] Bindschadier etal 2013, Glacil, 59, 214, 195-224. FIGURE 3: Influence of GIA uplift on driving stress. Changes n drving FIGURS 5 s of G upft o s st ot unges
[2] Nowick tal 2015,J. Geaphys Res. 118,do10.1003gr 20081 e, ) over the e () 100 )50y Gl s iy, B0), ot the ¢ @ 100 md 0 500 5
o e et o s 118 Clcaions n sty Taning d‘.wm siion o ighorder
o L2012 G o, 1 dor DGO 2140 ol ot e sopes o e Rt o poeive gy mechanlc In & nte-element ul of 55M. Model st up and boundary
as el 2011, Geophys.Res Let, 30, dot:10.1029/ 201 1GLOAS277. generally seo along he sheet shlf margins. i duc 1o he ot et 1A Comditons ar comient i SeARIE contrl experimns 1) Note 1k
6 oo 2011 S 335 04014373430 P transmitsony shrough fo the surface o grounded . positons

ISs™ JPL
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Results/Capabilities

An efficient computation of relative sea-level for
earth system modeling and space geodesy

GRACE-based mass transport at earth surface

180" -90° o 90" 180 cmpyr
90"

bhbbloanvowsa

bhbblosvosa

-180° -90° o 90" 180°

Adhikari, Ivins and Larour: Geosci. Model Dev. Discuss.
Adhikari and Ivins: Science (under review)

iSsm JPL
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Enthalpy benchmark experiments for numerical ice

sheet models

T. Kleiner, M. Riickamp, J. H. Bondzio, and A. Humbert

__-10 f L
13
= -20- r
- 3 [
3
Vg 1
B
E
&
36— I, {lia}
—TIM-FD?
- - ISSM
12091+ coMice
E
80
4
40
50 100 150 200 250 300
Time (ka)

Figure 1. Results for Experiment A simulated with TIM-FD?
(blue), ISSM (red) and COMice (black) overlay each other. Phases T
to III are described in the main text. The warming phase II is shaded

in grey.
is

Introduction/Capabilities

5 —TIM-FD®
= - - ISSM
g « COMice
ERE analytical
s
E -1
&

3

150 155 160 165 170

Time (ka)

Figure 2. Simulation results compared to the analytical solution
(thick solid grey line) for phase IITa in Experiment A. TIM-FD?
as blue solid line, ISSM as red dashed line, and COMice as black
filled circles.

Benchmark experiments to test the implementation
of enthalpy models along with their corresponding
boundary conditions in ice-sheet models. Relied on
TIM-FD, ISSM and COMice.

JPL
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H. Seroussi et al.: Grounding line parameterization

Bxact grounding line position

LA

Sub-element Parameterization 1

No Sub- elemem Parameterization

Sub-element Parameterization 2

Bxact grounding line

Roating element
Grounded element

Grounded element with
reduced friction
Aoating integration
point

Grounded integration
point

A

Sub-element Parameterization 3
(SBP3)

2077

L3 33

‘im Figure 1. Grounding line discretization. Grounding line exact location (a), no sub-element parameterization (NSEP, b), sub-element palJpL

eterization 1 (SEP1, ¢)

b-el

t

ization 2 (SEP2, d) and

b-el

t

ization 3 (SEP3, e)
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Larour et al, TC 2014. ICESat-1 surface altimetry assimilation
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Two-layered hydrological model, Fleurian et al, TC 2014.
ELMERY/ICE now also implemented in ISSM

Waler Pressure [I'2]

Ti=16x 10 *m?s! T =47 10 4ms ! T, =1l6x 107 m?s!
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Anisotropic adaptation

- Adapt mesh
according to a
metric, such as
surface velocity

Static capability,
not transient

adaptation
- Relies on a D! .

rewrite of the a V4 b

BAMG anisotropic W

mesher [?] Figure 2. Anisotropic adaptive mesh of Jakobshavn s
e e
goﬁ“m'uh’f'n::":‘:?mw nd-pted mesh (in white).
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Ice/Ocean coupling ISSM and MITacm
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Outreach (Daria Halkides, Daniel Cheng)
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1. Background 5. Educational Content
.
s .
= o s ofconceptul, s & computatonsi mode
P new ephad n weathr & iate ot rde el Computatons modes —————
— T
ol mathematical,knestha/pands o — <.
Work - . o d [==]
Acthites il uder s colares . )
W r devloin Vit s Shee artory (It e —
- 2) Snow . el fce s Brce)
B 3) e Shets & Th Ocen e sefceon trcions]
- ) Undr Th ks oo & oy et
o tuderts b ecnles 5) e Shete Ovr T pokctnats)
) )
3. 1ssm
‘the lce Sheet System Model (ISSM) l
st
ERECRIT TOPICAREAS s
- Simulates 3-D transient ice flow on an anisatropic mesh i % when'Lau
- R EREmERE ],y o
| [ + P—
o, et ot et s onhar et . 201 o dea = B
< hewst
4. The Graphic Interface = E = e olcama on salol
PyS—— -
. s ouncs ke
it a1 o i et s sows o e o kewir et S
NatsDevsopmant ki (N0
. . p—
Wb rowse o O @ | fousz srapsvtsor vt oo oty i s e G gt
- haicomls,
Prvon modies
B | ot s e by soing o e, on o i, vt b
% Resuts r il o OpenGl/ WL . 1) 4 -
- ‘with graphic sliders (Fig. 4).
7. Features Under Development
 itertoce for P4 Googl hromebook
b —
- s
M
Pl T Srpatosf il Schamsc dagam s ing hocamponars o gt 8. For e nfrmatr..
et Lovs ik o o v oot s g oo e e e | omsst Wtgtsmiprssao
EISEM ot iden ok & nlrences for e g o e serec s o s 'pl
- L] interactive schematic diagrams, etc. (e.g., Fig. 3)
+
= ot xoaimens it 58 i e 153881
Introduction/Capabilities

26/27



ISSM WORKSHOP 2016 JPL / UC IRVINE / SCRIPPS

Results/Capabilities

Capability Support

Legend:

Capability Support| Contacts
Stress balance ISSM Team
Thermal (cold ice) Seroussi
Thermal (enthalpy) Bondzio & Seroussi
Mass transport ISSM team
Transient ISSM team
Static inversions (friction, B) ISSM Team

Mesh generation

Bamg: Morlighem

Grounding line (hydrostatic)

Seroussi

Python Interface

Borstad & De Fleurian

GIA Adhikari

UQ (dakota) Schlegel

Balance velocities Morlighem

Calving Morlighem & Bondzio
Damage Borstad

Rifts Larour

Hydrology De Fleurian

Grounding line (FS, contact)

Seroussi

Mass Conservation

Morlighem

MITgcm coupling

Seroussi

Automatic Differentiation

Larour

Sea level

Larour & Adhikari

Production (fully Supported)
gssﬁ Develv_.)pment (not fully supported)
- Experimental (not supported)
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