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Introduction

Part A:

Regional and sub-regional climate

Physical characteristics of small PWS fjords

Examples of basin t

General Variati



Climatic Scenarios in Mid Fall 2009, and Late Winter and Summer 2010

aj Fall 2009; Mov. & b Fall 2009 Mov. &

c) Late Winter 2010: Mar. 9 d) Surrener 2000: July 17




Monthly Mean Air Temperatures and Monthly Precipitation in Sub-Regions of PWS 1994-1998

from Gay and Vaughan (2001)
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Monthly Total Precipitation in 1991 to 2000 and 2001 to 2010

1991 to 2000 2001 to 2010

Histogram of Manthly Total Precipitation: 1391-2000 Histogram of Manthly Total Precipitation: 20:01-2011
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Baroclinic-Geostrophic Circulation in Central PWS

Dynarmic Topograghy from Dynamic Topography fram Dyramic Topagraphy frarm
T3G CTD Stations - March 2006 TSG CTD Stations - May 2006 TSE CTD Slabions - June 2008
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Baroclinic-Geostrophic Circulation in Central PWS

Dynamic Topography fram Dynarmic Topagraphy Ireem Dynarmie Topagraphy fram
TG CTD Stations - March 2007 TSGE CTD Slakons - May 2007 T5G CTD Salions - June 2007
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Temperature and Salinity Characteristics of Columbia Fjord in August 2011
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Glacial Water from Icy Bay
Affecting Temperatures in
Whale Bay again in 1996
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Glacial Water from Unakwik
Inlet affects Temperatures in
Eaglek Bay in 1996 and
1997

Unakwik Inlet

Temperature (C)

15 16 17 18 18

Unakwik
Inlet

Eaglek Bay

Temperature (C)
Contour intervals = 1, fexcept )

5 -1 7
g-track Distance (km)



Estuarine conditions In relation to watershed
characterisitics




Hypotheses:

To test for a significant relationship between the freshwater input
and

1) Watershed to fjor ershed ratios),

2) Watershe
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Example of Glacial Advection in August 2003
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Principal Components of Freshwater Contents

Objectives:

» Quantify the modes of variance in freshwater content anomalies (FWCA) among
fijords (i.e. based on the deviation from the mean FWC profile of all sites).

» Determine how the modes relate to the distribution of FWC and physical
processes within fjords.

» Map the spatial distribution of variance in FWC among sites in PWS.



Principal Components of Freshwater Contents

EOF Modas 1 and 2 of TA In 1994

BT May
1 Jun
1 Jul

m2 May
h2 Jun
r2 Jul

E
=
%
(]

i o1 0.2 0.3 0.4 0.5
EOF Modeas




Dapth (M)

Diapth (m)

P

FWCA for Sub-Fegion 3

EB

FWCA lar Sub-Fagion 4

Principal Component Amplitude for Mode 1 in June 1994



60

50

40

30

30

25

20

15

Principal Component Amplitude for Mode 1 in July 1994 '

Principal Component Amplitude for Mode 2 in July 1994




FWCA lar Sub-Reaian &

Principal Component Amplitude for Mode 1 in July 1996
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Summary and Conclusions

« Small fjords with high freshwater input exhibit large, positive mode 1
PCAs, but whereas positive mode 2 PCAs indicate stratification, negative
values indicate subsurface freshening.

* In many cases, the effects of local watersheds are superseded by the
advection of extraneous fresh water, particularly from glacial fjords. In at
least one case (Whale) the glacial advection creates extreme fresh
conditions relative to the WSR in all years.

* In contrast, fjords not influenced by glacial advection have physical
properties mainly determined by local climate, hydrology and, in certain
cases, the concentrating effects of high WSRs.

* In 1994, subsurface freshening from glacial advection influenced
hydrographic conditions of small fjords in western PWS, as far south as
Flemmng I. and possibly N. Elrington Pass and Sawmill Bay.



* In 1996, high subsurface FWC was again observed in Whale Bay and
also to the north in Dangerous Pass and two small fjords located in the
pass, Ewan and Paddy Bay, indicating that southward advection from
glacial regions to the north (or south?) also occurred that summer.

 Similar conditions to the above were observed in Perry Pass in 1994.



General Conclusions

« Most small fjords in PWS do not contribute significantly to the
Freshwater Content of the Sound in the spring and summer, and hence
have little affect on the baroclinic flow from PWS to the Gulf of Alaska.

 This is instead dominated by advection of water from regions
containing tidewater glaciers.

» More recent hydrography data in PWS and some of the small fjords
from 2006 to 2012 and satellite imagery in 2013 indicate freshwater
input from glacial advection within PWS may be occurring earlier than
In the previous decade.

 This could be linked to climate changes that are now taking place in
the Arctic.
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