CLV: A Novel Framework for Enhanced Anomaly Detection and Attribution In
Multivariate Time Series Data
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attribution framework to unveil these interactions, providing a clearer picture of
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the correlative factors behind extreme climate events. Input Score Month
P bl D f - Figure 6: Month-by-month per decade aggregate of identified anomalies in Southwest
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This research addresses the complex challenge of analyzing multivariate time I.
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Figure 1: Southwest Greenland. The blue-shaded area is the study region. CO nc I us | on
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Spatial Dimension: 33 long x 17 lat P Precision  EESI Recall E=3 F1Score » The research highlighted a pivotal shift in the occurrence of anomalies before and

Temporal Dimension: 1941 - 2020
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after the year 1981. Anomalies were less pronounced in the early period, while a

Figure 4: Ablation analysis of the components of the methodology.
significant increase was observed post-1980.

ul0 Eastward component of the 10m wind Cluster-LSTM-VAE LSTM-VAE _ _ _ _ _
v10 Northward component of the 10m wind skt and tcc are influential features in the last decade in the southwest region. In
t2m AIr temperature at 2m above _ contrast, asn and skt were the prevailing features in the earlier decades. The
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surface of the earth findings correspond with the intensification of Arctic warming since 1979,
strd Amount of thermal radiation emitted by the atmosphere and ] : according to the recorded literature.
skt Temperature of the surface of the Earth. i 3 G
o Snow albedo - Reference
sd Snow depth « Ale, Tolulope, Nicole-Jeanne Schlegel, and Vandana P. Janeja. "Harnessing Feature Clustering For
smlt Snowmelt Enhanced Anomaly Detection With Variational Autoencoder And Dynamic Threshold." arXiv preprint
sp Pressure of the atmosphere at the surface of land and sea. arXiv:2407.10042 (2024).
msl Pressure of the atmosphere at the surface of Earth adjusted to * Zhang, Q., Huai, B., van Den Broeke, M. R., Cappelen, J., Ding, M., Wang, Y. & Sun, W. Temporal
the height of mean sea level and spatial variability in contemporary Greenland warming (1958-2020). Journal of Climate 35, 2755—
-30 -20 -10 0 10 20 0 -30 -20 -10 0 10 2 30 2767 (2022)
tcc Total cloud cover _ _ i _ _ _ « An, J. & Cho, S. Variational autoencoder-based anomaly detection using reconstruction probability.
tp Total precipitation Figure 5: Analyzing model reconstruction performance in clustered and un-clustered inputs. Special lecture on, i.e., 2, 1-18 (2015).
NSF HDR INSTITUTE MData

lab



	Slide 1

