
Much can be learned about an aca-
demic research unit through sys-
tematic analysis of project docu-
mentation and the publication re-
cords of a�liated investigators. Here 
we present an overview of research 
themes and project funding during 
the 5-year period between 2009 and 
2014 at UC Santa Barbara’s Earth Re-
search Institute (ERI).

projects

Three types of data were used for this analysis:  1) a list of all 
ERI projects active between 2009 and 2014 that included a de-
scriptioin of the project and information about PIs and dollar 
amount of the associated award; 2) a list of ERI PIs active be-
tween 2009 and 2014 that included information about begin-
ning and end dates of a�liation and expected retirements; 
and 3) Web of Science (WOS) records for all publications asso-
ciated with each PI beginning the year their ERI a�liation 
began, and ending one year after their activity at ERI ended. 
Titles, abstracts and keywords from WOS records (N=2169) and 
project titles and summaries (N=346) were used as the basis 
for the text analysis reported here. Introductory or sumary 
paragraphs were used in place of abstracts for journal articles 
that did not contain abstracts.

Stacy Rebich Hespanha performed the data analysis and visualizations; Kathy Scheidemen, 
Aaron Martin, and Scott Rider helped to collect and prepare the data. Analysis and data visual-
ization performed using the TextVisTools (TVT) Matlab toolbox (created by Stacy Rebich Hes-
panha and Joao Hespanha, available at http://www.ece.ucsb.edu/~hespanha, Feb 2010).

The �gure to the right 
shows only 2009-2014 
projects led by PIs who 
have retired or are ex-
pected to retire within 
the next 5 years. Many 
of the projects led by 
these PIs are associated 
with large awards (in 
the $1 million to $3 mil-
lion range). With these 
retirements, loss of 
funding and expertise 
is expected in the areas 
of hydrology, geomor-
phology, seismology, 
climate change, remote 
sensing and the analy-
sis of large data sets.

Earth Research Institute 
managed 346 funded 
projects during the 
period 2009 to 2014 
ranging from $392 to 
$8,250,820, and with a 
median award size of 
$97,656. The �gure to 
the right shows each 
project as a circle that 
is scaled to represent 
the dollar amount of 
the corresponding 
award. Circles are col-
ored using the same 
color scheme as the 
�gure at left to repre-
sent the broad the-
matic area of the proj-
ect associated with 
each award.  

This �gure shows thematic domains of journal publications authored by ERI PIs active between 2009 and 2014. Document-topic associations 
for the 54 speci�c LDA topics and the self-organizing map algorithm were used to place thematically similar documents near each other. Each 
circle corresponds to a group of thematically similar publications, and circle size represents number of publications in that group. Documents 
in neighboring circles are more similar than documents in non-neighboring circles. Labels contain representative terms for the speci�c LDA 
topic most strongly associated with each group of documents. Colors indicte the portion of the documents in each group that are most 
strongly associated with each of the 15 broader LDA topic categories, as illustrated by the hollow circles to the upper right of the main �gure.

data sources

methods

LD
A

 to
pi

c 
m

od
el

in
g Latent Dirichlet Allocation (LDA) is a generative model 

that treats documents as collections of words and dis-
covers latent ‘topics’ based on co-occurrence of terms 
within those documents (Blei et al., 2003). Bayesian in-
ference (Gibbs sampling) is used to represent docu-
ments as mixtures of the disovered latent topics (i.e., 
each document is represented as a vector with ele-
ments specifying the degree to which the document 
associated with each latent topic). For this analysis, two 
topic models were generated: a 75-topic model that 
yielded relatively speci�c latent topics, and a 16-topic 
model that produced broader topics. After non-
thematic topics were removed, leaving 54 speci�c 
topics and 15 broad topics, topic-document associa-
tions for the 54 speci�c topics were passed to the SOM 
(see below) for dimensionality reduction and 2-D visu-
alization. Each document was also assigned to one of 
15 broad categories based upon the broad topic with 
which it was most strongly associated. These broad the-
matic categories are represented by color in the �gures 
to the right.

The Self-organizing map (SOM) neural network algo-
rithm (Kohonen et al., 1996) was used to represent 
the high-dimensional semantic space generated by 
the topic model on a plane. Cells in a grid are trained 
using a distance decay function and iteratively-
sampled vectors from the input space. Training is 
achieved through processes that involve intitaliza-
tion, competition, cooperation, and adaptation. The 
layout of the documents (publications and project 
descriptions) shown in these �gures was created 
using a SOM. SOM visualizations are topological; 
near-neighbor similarity is prioritized, and distances 
between points should not be interpreted metrically.

Blei, D.M., Ng, A.Y., Jordan, M.I. (2003) Latent Dirichlet allocation. In La�erty, J. Journal of Ma-
chine Learning Research, 3(4/5): pp. 993-1022. 

Kohonen, T., et al. (1996) SOM_PAK: the Self-Organizing Map program package. Helsinki Uni-
versity of Technology. http://www.cis.hut.�/research/som_lvq_pak.shtml
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publications by ERI PIs active between 2009 and 2014 funding&

all projects active 2009-2014

2009-2014 projects led by
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An Organized Research Unit supporting research and education
in the sciences of our solid, �uid, and living Earth

Earth Research Institute, UC Santa Barbara: 2009 to 2014

Earth Research Institute investigators 
publish on a diverse set of topics span-
ning the Earth and environmental sci-
ences (such as geology, ecology, hy-
drology, atmospheric science, and 
oceanography), as well as in areas with 
important societal implications (such 
as climate change, nanotechnology 
pollution, biodiversity, �sheries man-
agement). Methodologies of particular 
emphasis are quantitative modeling, 
remote sensing and the analysis of 
large data sets.


