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Brief Introduction – Get to know each other 

• What is your name? your position? 

• How is your work related to this working group? 

• What do you expect from this working group? 



Goals – Information Exchange 

• Discuss how ecologists formulate hypotheses 

and structure analyses of long-term ecological 

data 

• Discuss how interactive visual analysis (and other 

tools) may help with the process 

• Learn and help evaluate a visual analysis tool 

under development 

• Lead to potential collaboration 

 

 

 

 



Classic example: Anscombe's quartet 

Four data sets have 

the same statistical 

properties:  mean, 

variance, and 

correlation 



Classic example: Anscombe's quartet 

But they look 

different when 

visualized… 



Charts in 
Excel 



Charts in R 



Charts in ecological 
publications 



Do you see any shortcomings with the 

charts provided by spreadsheet or 

statistical software? 
 



Issues with the current charts 

Standard charts provided by spreadsheets and statistical 

software packages 

Static and non-interactive 

Limited support of data exploration and collaboration 

among scientists 

 

Our work aims to incorporate existing standard charts into 

a simple interface with INTERACTIVITY. 

 

 



Outline for Discussion 

• Background 

• DataVis = InfoVis + SciVis  

• Long-term Ecological Data 

• Demos and Hands-on Exercises (60 mins) 

• Discussion and Feedback (20-30 mins) 
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Information Visualization 

Representation of abstract 

data, which do not have 

natural mappings to 2D or 3D 

space 

Purposes: trends, patterns, 

distributions, gaps, outliers,.. 

Focus of this work! 

Scientific Visualization 

Data have natural mappings to 

2D or 3D 

Purposes: Rendering volumes 

or surfaces realistically 

DataVis = InfoVis U SciVis 

Cone production collected over time 

LiDAR Remote Sensing Data: HJ 
Andrews and Willamette National 
Forest, OR 

The boundary between InfoVis and SciVis is fuzzy! 



Long term Ecological Data 

Ecological Standpoint: observational samples of living and 

nonliving components of ecosystems that are sampled over 

long-term period and described by multiple biotic and 

abiotic variables of varying types  

Computing Standpoint: large multivariate, geospatial, and 

time-series relational data. 

Purposes: Gain insight into trends, patterns, distributions, 

gaps, outliers over long-term period 



Moth 

Vegetation 

Cone Production 

Real-world Ecological Data Sets 



 

Cone count observations 

of upper slope conifers: 

45,704 observations 

934 trees of 9 species 

10 national forests (OR-WA) 

53 years 

 

Cone Production Data Set: 50-year Record 



Cone Production Data Structure 



What is your approach to analyzing the 

cone count (or a similar) data set? 



Traditional Approach to Long-term Ecological Data 

Histograms, 

Scatter plots 



Proposed Approach: Visualization Driven 

Histograms, 

Scatter plots 
… 

Visual Analysis = Visualization + Interaction “with user in the loop” 



Distributions of samples 

 

 

 

 

Patterns of temporal 

synchronicity of cone count 

 

 

 

Collaborative data exploration 

 

Cone Production Data Set: Analytical Needs 



Visual Analysis of the Cone Production Data 

Demo: http://web.engr.oregonstate.edu/~pham/dm/cone/ 

T. Pham, S. Highland, R. Metoyer, D. Henshaw, J. Miller, J. Jones. Interactive Visualization of 

Spatial and Temporal Patterns of Diversity and Abundance. In Proceedings of Environmental 

Information Management (EIM2011), 2011 

T. Pham, R. Metoyer, J. Jones, and F. Swanson. Interactive Visual Analysis of Long-Term 

Ecological Data. In Preparation for Ecological Informatics Journal 



Cone Production in Synchrony 

URL: http://web.engr.oregonstate.edu/~pham/dm/cone/#stid=?? 



Hands-on Exercises 

Link: http://goo.gl/9IDiJ 

Visualization Prototype of the Cone Production Data Set 

http://web.engr.oregonstate.edu/~pham/dm/cone 

Visualization Prototype of the Vegetation Cover Data Set 

http://web.engr.oregonstate.edu/~pham/dm/veg/ 



Web-based (Flex/Flash) 

No installation required 

Available everywhere 

 

 

Data loaded from MySQL 

Potentially loaded from any DBMS 

 

 

Data import is under development 

Implementation of the Tool 



Using the visualization, did you gain 

any specific insights into the data sets? 



Comments, Feedback on the Tool 

 

• What aspect(s) of the tool did you like most? 

• What aspect(s) of the tool did you dislike most? 

• If possible, how would you change the tool to 

improve it? 



Other related working groups 

A Researcher’s Guide to Automating Analysis of LTER Data 

Organizer: John Porter et al. 

Time: Tue, 09/11/2012 - 10:00 - 12:00 

Room: Longs Peak - Diamond West  

Ecological Research from a Truly Long-Term Perspective: 

What Needs to be Done Today to Support Ecological 

Analysis in 2100? 

Organizer: Susan Stafford 

Time:  Wed, 09/12/2012 - 10:00 - 12:00 

Room: Wind River A 

 



Contributors: 

Computer Science:  Tuan Pham 

    Ronald Metoyer 

 

Ecology:    Julia Jones    

    Fred Swanson  

    Steven Highland  

    Jeff Miller 

 

Information Manager:  Don Henshaw 

 

Contact: Tuan Pham pham@eecs.oregonstate.edu 

 

 



Additional Slides 



Line series of average cone production from ‘Pinus’ species (pine trees) 

from 1962-2011 showing a declining trend. Error bars are displayed. Users 

mouse over the line series for additional information. 

 



The time series graph shows the very high degree of synchrony among 

cone crops of Abies amabilis (Pacific silver fir) in seven National Forests 

stretching from the Canadian border to the central western Cascades of 

Oregon, with an alternating 2- and 3-year cycle, and peak cone production 

in 1968. This graph suggests hypotheses about extrinsic factors, like 

climate, that may contribute to regional low cone production (e.g. in 1966-

67, 1972-73, and 1983-84) and intrinsic factors, like energy expenditure in 

cone production, that may contribute to cycles. 

 



Discretization setting 

Discretization settings for attribute CONE_COUNT. Ecologists can narrow 

the range of interest for this attribute to [1, 301] and specify a bin size of 

10. The result will automatically include two separate out-of-range buckets 

for [0, 1) and [301, 5001). 



Interaction features supported by the tool. Each of the features is 

designed to facilitate specific analytical needs of ecologists.  



 

Vegetation observations: 

159,658 observations 

193 plots of 14 species 

8 sampling years 

 

Vegetation Cover Data Set: 1979 - 2007 
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Discussion: Data Analysis Approaches and Tools 

What are the approaches you take to analyzing ecological 

long-term data sets? 

What tools have you commonly used to analyze ecological 

long-term data sets? 

 



Discussion: Explanatory Visualizations 

What types of charts have you used for presentation or 

explanation of ecological long-term data? 

What types of knowledge or findings have you presented 

or explained with these charts? 



Discussion: Exploratory Visualizations 

Have you used charts/graphs to explore ecological long-

term data? 

What types of charts have you used to explore ecological 

long-term data? 

Are the charts you have used interactive? 

What are the interaction features that you have 

commonly used? 

What are the interaction features that you wish the charts 

support? 

 

 

 



Top down approach 

(Exploratory analysis) 

Scientists who are interested in 

general ecological phenomena 

and may have little particular 

knowledge of the data.  

They are in need of an 

exploratory tool that can help 

them formulate hypotheses 

and questions quickly 

following different exploration 

paths. 

 

Sense-making approaches 

Bottom up approach 

(Confirmatory analysis) 

Scientists who have 

collected the data and 

studied them intensively 

Pre-establish specific 

hypotheses and questions 

on the data set  

May skip the exploration 

step and use statistical tools 

to test these hypotheses 

directly.  



What is Visualization? 

Tamara Munzner 2011: 

“Computer-based visualization systems 

provide visual representations of datasets 

intended to help people carry out some task 

more effectively” 
 

 


