Geospatial and temporal analysis of land cover, climate, and lake
water quality in the Matanuska-Susitna Valley, Alaska

Matanuska-Susitna Borough
olunteer Lake Monitoring Program
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* Chlorophy”-a (l"g L_1) TAP WATER 50 - 800

» Total Phosphorus (ug L™)
« Temperature (°C)

* pH (standard units)

° Dissolved Oxygen (mg L'1) INDUSTRIAL WASTEWATER 10000
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Comparing Lakes and Water Quality

Subset of 17 lakes — 6 median water quality parameters
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Non-metric Multidimensional Scaling
» Lakes closer together are more similar
» Lakes that are farther apart are more dissimilar



Average Annual Trends
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Specific Conductivity-Landscape Relationships

' Environmental variables evaluated
« for correlation with in-lake specific
" conductivity:

{ « Land cover

' » wetland type/wetland area
| * watershed area

| « watershed:lake ratio

- 100-m buffer area

 » buffer:lake ratio

! * mean annual air temperature
| + total annual precipitation
- septic tanks

' * buildings

. * road density

| * perimeter

| maximum depth

| » shoreline irregularity

. * surface area
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Modeling Specific Conductivity-Landscape Relationships

Multiple regression evaluated

with AAIC

Independent variables p-value rt AlC AAIC
Watershed septics + Watershed slope <0.001 07  35.89 17

Buffer Development + Watershed slope <0.001 067 3759 118
Watershed buildings + Watershed slope <0.001 0.65 3877 012
Watershed Development + Watershed slope <0.001 0.66 38.89 42

Buffer Development + Buffer slope 0.001 055 43.09 158
Buffer Buildings + Watershed slope 0.002 05 4467 127
Buffer Buildings + Buffer slope 0.004 047 4594 278
Watershed slope 0.008 035 4872  0.69
Buffer slope 0.01 032 4941

Log (Measured SC (1S cm™))

Specific conductivity = Watershed slope + Septic tanks
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SpeC|f|c Conduct|V|ty Trends

| correlation with in-lake specific
| conductivity trends:

Land cover change 2001-2011,

Change in average mean air

temperature from normal 2001-

2011

change in average total

precipitation from normal 2001-

2011

watershed area

100-m buffer area S eBuitdings DUIlES
Buildings built . F9rest cover =
road density Mean Annual A r
Perimeter . Temperature 1
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Modeling Specific Conductivity Trends

Multiple regression evaluated

with AAIC SC trend = Development - Max depth + A Temp + A Precip

Independent variables p-value r? AIC AAIC o L . I I
8 _ I e
S1r=084 uc
WSB development + max depth + A <0.001 0.84 151.6 5.19 ° e $
temperature + A precipitation //
bl
Buffer buildings built + max depth + A 0.002 0.63 156.69 0.1 >4
temperature &= Ve
o
§ 4
WSB development + max depth + A <0.001 0.77 156.79 1.18 3 //.
precipitation (gk #
- ) )
WSB buildings built + max depth + A <0.001 0.75 157.97 2.05 o " J u kes
temperature o /
) A
WSB development + max depth + A <0.001 0.72 160.02 43 8 ./,// S
temperature 9 :
P g o ’. /,/ ° °®
WSB development + max depth <0.001 0.63 164.32 4.81 § .//
=
WSB buildings built + max depth 0.003 0.51 169.13 3.51 [ ]
Buffer development + max depth 0.01 0.39 172.64 1.28 e
WSB development 0.01 0.31 173.92 275 (= LQ//
n ° ' °
i S
+ A temperature 0.04 0.19 176.67 I I
-50 0 50

Predicted SC change (u S cm™") Development + Max depth + A Precipitation + A Temperature




Take Home

Lake water quality depends on hydrology - Discharge, Seepage
Overall very few statistically significant trends
Most of the trends were increases in Specific Conductivity
Specific conductivity depends on:

the steepness of the watershed

development within the watershed.
Trends in Specific Conductivity depended on:

New development

Increased Precipitation

Increased Temperatures

Lake depth

Important for modeling the effects on water quality in land use
and climate change scenarios



Work in progress/planned

Stable isotopes of oxygen and hydrogen

Particulate organic matter (POM)

Holocene climate reconstruction using lake sediment cores from small marl (calcium
carbonate) lake

Future Lake Research Needed

Chemical analysis of dissolved ions in lakes

Fecal coliform sampling

Sediment coring

Lake bathymetry

Effects from wildfires on water quality

Classification of land cover using high resolution imagery

Thank You

Melanie Trost y 1
Matanuska-Susitna Borough _ .,
Lau ra GOOCh atanuska usitna OI"OUS‘V

) Volunteer Lake Monitoring F’rogram
Frankie Barker




