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Introduction: Methods:

April 1 snow-water equivalent (m) correlation with previous December sea-surface

temperature anomaly (+/- C) in the North Temperate Pacific Ocean The pearson correlation coefficient (correlation or R) is mapped across the oceans (see

Figure 4). We take the average SST anomaly of positively correlated locations minus the

e For much of the Western United States, spring snow-water equivalent depth (SWE) in

mountain areas is the best predictor of water supply through the summer months.® T il SST v of ol ated _ Bredict t ationsh
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e Traditionally, El Nino Southern Oscillation (ENSO) has been used to predict SWE in
advance in the Western United States.? 0.45 SWEpredictea = intercept + covariance * 55Tpc
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e This study aims to relate the variations in SST prediction of SWE to elevation, location ' = o
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relative to prominent crests, and latitude/longitude within the larger region. 38.2 - 0 0.05 — ° - - - -
e We will use the study period of water years 1985 through 2021. ~0.30 1 |  SSTAnomaly () |
3600-4000 m ' 0 Figure 5: Scatter plot showing SST anomaly averaged over the North Temperate Pacific Ocean on the
38.1 x-axis and April 1 SWE for the 3200-3600 m elevation band of the Tomichi Creek Watershed on the y-axis.
Data Used: 3200-3600 m Intercept= 0.22 m, Covariance= 0.19 m/C Correlation= 0.52.
e For SWE data: Western United States UCLA Daily Snow Reanalysis® in 16 arc-seconds. I —0.45 = Nomalized ssT Anomaly
e For SST data: NOAA Extended Reconstructed Sea Surface Temperature® in 2-degree 380 — Normalized SWE
lat/lon cells. 2400-2800 m
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Figure 3: Pearson Correlation Coefficient between December SST anomalies averaged over the North Temperate ~1 -
R 0.4 577 0.4 Pacific (see Figure 4, bottom) and Apr 1 SWE in the Tomichi Creek Watershed in the Colorado Rockies, grouped by
Bl ). watershed and 400 meter elevation band. The upper left shows location within Colorado, US. The lower right shows .
sl . 5 E average April 1 SWE for each elevation band of the Watershed.
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96:3 1 8- (% Figure 6: Line graph showing standardized time series of the above SST anomaly and SWE (units of
g 0© standard deviation) over the study period of water years 1985-2021.
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Figure 2: Average April 1 SWE (m) over the study period of water years 1985-2021 (left), and grouped by watershed ~0.6 [ 0.00 000 %
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e SWE prediction using SSTs can be improved for small watersheds by custom selecting /}b ~0.60 ~0.60
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SST regions for the individual watershed, and even the individual elevation band in

SOMme Cases.

e Teleconnections vary according to a complex interplay of topography and regional

relationships.
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Figure 4: Pearson Correlation Coefficient between December SST anomaly and Apr 1 SWE in the Tomichi Creek
Watershed for the North Atlantic Ocean (top) and North Temperate Pacific Ocean (bottom). Blue is positive
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Figure 7: Pearson Correlation Coefficient between December Nino 3.4 Index (left), December SST anomaly

averaged over the North Atlantic Ocean (right) and Apr 1 SWE in the Tomichi Creek Watershed. We can see the
North Temperate Pacific is more useful for this watershed than the ENSO Region, and so it makes sense to
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combine that prediction center with the one in the North Atlantic for optimal prediction.

Questions:
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correlation, red is negative. December SST anomalies were taken as the average of positively correlated locations
minus the average of the negatively correlated locations. This combined SST anomaly list was then correlated with
SWE at our chosen watershed, which is shown as a black dot. ®

e \Which other land regions we should test?

What are the physical mechanisms of the prediction centers i.e. how does each
prediction center affect storm tracks, and how does that relate to topography?

Is there statistical significance to choosing different prediction centers (positively and
negatively correlated ocean regions) for adjacent locations?
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