












































Lake connectivity determines storage potential

* Amount of connected lakes varies
between deltas

* Influences availability of storage and
biogeochemical changes



Effects of Ice and Permafrost on Delta
Dynamics

~_Colville Near-Surface Permafrost Lena Delta peak Qw 2015
: Landsat 8 152,000 m3/s
6/4/15 6/4/15

Pastick et al.,, 2015

* Permafrost and.ice-should
influence flow and transport.
 What are the larger-scale effects

on deltaic landscapes? .




Use of a reduce complexity model to explore the
influence of permafrost and ice on deltas

R. Lauzon & A. Piliouras

Maps of detrended-elevations show permafrost erodibility has a stronger effect than ice
thickness on overbank deposition. More resistant permafrost encourages more deposition near
channels.



Summary of ice and permafrost effects in model

* Ice and permafrost limit channel mobility

leads to stable channel mouths - few Jocations delivering
most of the material

warming -> more mobile channels; less particulate storage
in delta plain

* Ice and permafrost fundamentally change sediment
partitioning onshore vs offshore

offshore delivery to2m ramp + deep ocean (incised
channels); onshore.overbank deposition helps keep up
with SLR

warming ->less offshore delivery of particulates, delivery
focused closer to shore; less overbank deposition -
increased likelihood of drowning
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DOE - Laboratory funded Arctic efforts

High-Latitude Application and Testing of Earth System. 4 = =,
Models (HiLAT-RASM) = ) S |

Next Generation Ecosystem Experiment (NGEE) Arctic

Energy Exascale Earth System Model (E3SM)

Model Prediction Across Scales (MPAS)
MPAS-Ocean
MPAS-CICE

Interdisciplinary Research for Arctic Coastal
Environments (INTERFACE)

_ _ (E3SM
Model Benchmarking~ International Land Model EnatoviE i alo
Benchmarking (ILAMB) and IOMB (Ocean) S

New effortfor.Ocean Model Benchmarking
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INTERFACE - Under review, FY19 start

* Permafrost hydrology
* Seaice (land fast) and

ocean dynamics (waves,

SEA ICE EXTENT
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tides) EROSION
] ] . MARITIME
e Marine biogeochemistry e —
(emphasis on benthic) s

PACK ICE

* Coastal change

* Resources, transportation,
and settlements

* [ntensive focus on North
Slope of Alaska; with pan-
Arctic and(global
connections

3
COASTALTYPE
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Modeling Gaps: Rivers and coasts

* Accurate and dynamic river fluxes, model evaluation
* Nutrients
e Sediment
* Heat

* Ability to capture seasonality.and future shifts in
seasonality

 Coastal dynamics and influence of fluxes to coastal
ocean

Polygonal tundra T | /

wetsedge

Salt-Killed tondra . TMONGSTION

.

'~ 'toss of
Coas 3
e, terrestrial

Crosion habitat

Mixing of high salinity,
low temperature water

-
Deterioration of barrier island system

Sea-level rise Projected
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Modeling Gaps: Ocean and Sea Ice

* Landfast Ice
* Parameterization for vertical ocean mixing

* Waves and tidal influence on ice‘and shelf dynamics
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Precipitaticn and evaporation requlate SN A5
snowpack and quid water on top of /‘__..ﬁ, N
0 7 N

the ice, affecting ice volume,
W

a1 the bottom
a5 well as the top.
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Modeling Gaps: Biogeochemistry

e River
 In-river
* Fluxes to river

e Coastal Erosion

» Rates and patterns of
fluxes

 Nutrient fluxes

 Marine
* Benthic
Sediment
* Water column
* Seaice
Controls on light
Influence of mixing
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Modeling Gaps: Coupling across land-ocean
interface

Upper-level winds

* River to ocean WQ .

* Ocean to coast
e Waves to ice

* Need to identify and
incorporate critical
two-way feedbacks

Lique et al 2015
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