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Motivation and challenges

| | | | | '
| | | | ' '
< | | | | | '
| S Jime
] 1 T2 T3 N
| 4 4| Spac
¢ 9
L1 ¢ S1 1
‘m
1 ¢+ S2 21
‘mE
1 ¢ S3 34
1 G
| H sS4 2
o "
IeE ' . LA ¥
ks Copernicus Sentinel dgf#
Epey 40 CCBY-SA3.01GO

Clustering spatio-temporal data


http://www.esa.int/spaceinvideos/Terms_and_Conditions
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Clustering Geo-data Cubes (CGC)

* Iterative co-clustering (2D) and tri-clustering (3D) algorithmes.
 Optional cluster refinement step.
* Implementations for single machine and computer clusters (Dask).

* Generic partitional clustering algorithms, targeting geospatial data.

O phenology/cgc
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Clustering spatio-temporal data
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Use case: Identifying phenoregions

* Gridded spring indices (day of first leaf and bloom) at continental
scale and high resolution (1 km) for three plant species.

* Extract phenological patterns (co-clustering) and correlation
between indices (tri-clustering).
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& cge-tutorial.readthedocs.it
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A CGC Tutorial main v tutorial-cgc / notebooks / coclustering.ipynb Go to file
@ » Co-clustering O Edit on GitHub ¥ gc / / 9.1py

— Qﬁ fnattino add triclustering notebook Latest commit 3adfb27 5 days ago @ History

Run this notebook or view it on Github.
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B Co-clustering CO'Clustenng
Introduction
The data Introduction 1321 lines (1321 sloc) 313 KB <> () Raw Bame CJ 2

et b bl byl el This notebook illustrates how to use Clustering Geo-data Cubes (CGC) to perform a

Reading the da ra_cluctarina analucic af aan_cnatial data B E | -
e *00 © < ® o ©6+ 0 Co-clusteris
- Theco-cluste ¢ * S o ‘ g e m <> @me@o © 0 +

# CGC Tutorial Introduction Z File Edit View Run Kemnel Tabs Settings Help
Tri-clustering Span.?[ Fl.usters can also be wsual.lzed after ur.1s.tack|ng the Ioc.ahon index that we This notebook illus! - - o s o e X | B coclustering.ipynb ° %
have initially created, thus reverting to the original (x, y) coordinates: data. ) ) X
— 3 a B+ X 0O [ » m C » LDownlbad & & ) GitHub (& Binder Markdown v  Python 3 (ipyk
Filter files by name
The use of co-clust € F-3
[27]): space_clusters_xy = space_clusters.unstack('space') i B / notebooks /
- o o means). For spatio- :
& Read the Docs space_clusters_xy.plot.imshow( of the Ziata oftem o CO-CIusterlng
x="x', y='y', levels=range(num_space_clusters+1) ’ [ = Name - Last Modified
& Co-clustering ) ’ w ® W] coclusteril 5 minutes ago .
[27]: <matplotlib.image.AxesImage at @x7f9366b8de10> ("] triclusterin... 5 minutes ago Introduction
Introduction »
The data This notebook illustrates how to use Clustering Geo-data Cubes (CGC) to perform a co-clustering
s et analysis of geo-spatial data.
Imports and general configuration -
Readi h © The use of co-clustering overcomes some of the limitations of traditional one-dimensional clustering
eading the data % 12 g techniques (such as k-means). For spatio-temporal data, traditional clustering allows the
The co-clustering analysis < 3 identification of spatial patterns across the full time span of the data, or temporal patterns for the
oAt TefinEmans £ 9 :é whole spatial domain under consideration. With co-clustering, the space and time dimensions are
6 » simultaneously clustered. This allows the creation of groups of elements that behave similarly in both
Tri-clustering dimensions. These groups are called co-clusters and typically represent a region of the study area
3 that has similar temporal dynamics for a subset of the study period.
15 & 2 In this notebook we illustrate how to perform a co-clustering analysis with the CGC package using a
1202 =EI0° =100 ;90 00 =20 phenological dataset representing the day of the year of first leaf appearance in the conterminous
& Read the Docs United States. For more information about this dataset lease check here,

Simple 0 1 {8 Python 3 (ipykernel) | Idle Mem: 154.75 [ 8192.00 MB Mode: Command & Ln 1,Col1 coclustering.ipynb |

https://cec-tutorial.readthedocs.io



https://cgc-tutorial.readthedocs.io/
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