Fate of the Copper River Plume
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Sediment and Salinity

Steep glaciated coastal mountains cause runoff with high
amounts of suspended sedimentThe Copper River sediment
plume can be seen In satellite imagery as aguamarine water
(Figure2 a,b). In situmeasurements verify that this sediment
laden water has a low salinity due to its fluvial source (Figuk
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Figure2: (a,b) In situsurface salinity
overlaying near simultaneous
satellite Iimagery(c) Regression plot :
of pixel intensity versus surface
salinity. A negative relationship
means high salinities (low) associate «-
with lower (higher) pixel intensity.
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Physical Processes: Interactions
between the plume and the
atmosphere and nearshore

dynamics
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A The continental shelf adjacent to the Copper Riwedelta
decouples the river plume from the bottom.
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A The ironrich outflow then spreads across the NGA shelf. Part of W 4 Self Organi gM " StC))II\/I nachine learin
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contributesto alongshore advection. Another portion of the zgfcm?esirﬁgggls?gg’recs)epr:tci)ng(;elu?rlrgrgias\ti/ibpl?tisrznsstatgzﬂhaving
plume spreads offshore in a thin surface layer the highest frequency of occurrence (FO) (Figure 3)-\me
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suitable wind conditions coastal waters can be swept into the ynpderr? Ital gsmo erW| " \1 tCI yr » I\Iie frs]’g na geF orx 4
sheltbreak flow regime, at times delivering coastal waters 4 ultiple comparisons tests provide key findings(Figure 4).
beyond the slope to the irecpoor HNLC basin.

A Primary data from 2019 and 2020 N@mcess study cruises
collected via towed instrumentation. The 2019 process study ®

also included a deployment of satellteacked drifters.
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Green Channel Shade Anomalies

Atmosphere

The atmosphere impacts the plume through wind (Figurand
runoff which has a peak discharge of 700&#tn July and no
recordable discharge from January to early March

Figure 3: a. Example of true color satellite iImage with green
channel filterbelow.b.) Anomaly maps generated by subtracting
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Kayak and Hinchinbrook Islands.

Alongshore Wind Velocity vs Patterns
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River Discharge vs Patterns
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o o, s ) Figure 4A oneway ANOVA test shows a statistically significant
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Figurel: (top) Wind velocities in 2020 just before and during
the study were overall downwelling directed, ané m/s.
(bottom) Prior to the 2019 process study, a sustained low

velocity wind was present in the upwelling/onshore direction. associated with downwelling winds and Pattern A is associated

a high discharge (p=<.01 against all other patterns for both cases ) ReE I Rite ROl oo CRite =T\

the mean from the 4 patterns. A) Plume extended away from the
coast. B) Sediment laden waters extend across the study area. C)
Clearer waters across the study area. D) High sediment south of

difference in wind velocity between at least two patterns (F (3, 29C
= 16.92, p =<.01) and likewise for river discharge (F(3,191)=23.6
p=<.01). Via multiple comparisons tests and box plots, Pattern D i S4isZACUESIURICEICERS L VIRERUERCTIRITC R ELCR U(els U RISy
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Hydrography

We used GPS data fraime drifters to find out how surface
currents respond to wind (Figure 5). Towed data enables mass
transport estimates (Figure 6) and hydrographic ci®sstions
(Figure 7) that reveal how the Copper River marine environment
moves beneath the waves.

Ekman Forcing for Drifters Deployed at Outer Stations N= 2067

Figure 5A histogram of the
difference betweer(smoothed)
wind and drifter directions show
a peak at 49 indicating that
Ekman dynamics have some
iInfluence on the surface current
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Figure 6:Mass transport
calculations for 2019 and
2020 process studies for an
array of transects.-6 show
westward transport. 811
primarily show eastward
transport.
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Figure 7:2020 density
anomaly and baroclinic
currents for track 4 (top). A
10 m thick surface plume
drives a strong westward
flow. 2020 track 9 (bottom)
showsisopycnalsieepening
away from shore, meaning
slightly fresher water located
offshore. A large eddy,
possibly induced by Kayak
Island, drives eastward flow.
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Main Takeaway

A Satellite imagery provides means to identify
freshwater in the Copper River plume.

A SOM analysis of satellite imagery suggests that wind
direction and river discharge are both important for
the seasonal variation in plume spatial patterns.

A Baroclinic currents were strongest where CTD tows
Intersectedthe Copper River plume, driving
westward flow. A large eddy on the eastern edge aof
the study region drives eastward flow.
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