
Poster Print Size:
This poster template is 36” high by 48” 

wide. It can be used to print a Tri-Fold 

poster with 12” wings.

Placeholders:
The various elements included in this 

poster are ones we often see in 

medical, research, and scientific 

posters. Feel free to edit, move,  add, 

and delete items, or change the layout 

to suit your needs. Always check with 

your conference organizer for specific 

requirements.

Image Quality:
You can place digital photos or logo art 

in your poster file by selecting the 

Insert, Picture command, or by using 

standard copy & paste. For best 

results, all graphic elements should be 

at least 150-200 pixels per inch in 

their final printed size. For instance, 

a 1600 x 1200 pixel photo will usually 

look fine up to 8“-10” wide on your 

printed poster.

To preview the print quality of images, 

select a magnification of 100% when 

previewing your poster. This will give 

you a good idea of what it will look like 

in print. If you are laying out a large 

poster and using half-scale 

dimensions, be sure to preview your 

graphics at 200% to see them at their 

final printed size.

Please note that graphics from 

websites will only be 72dpi and not 

suitable for printing.

[This sidebar area does not print.]

Printing Your Poster:
Once your poster file is ready, go to 

File, Export…, and save as a PDF 

file. This PDF file can be sent to a 

print vendor who can handle large 

format printing (poster-type printing).

When you receive your final print-out, 

you can tape or glue the poster to your 

tri-fold display stand.

Other helpful tips:
A clean, easy-to-read poster makes 

use of helpful visual cues.

• Lots of white space

• Elements that are aligned, not too 

close together and are evenly 

spaced

• Limited use of color

• Judicious use of features to 

differentiate sections, such as

• Bolding

• Size

• A bar, line or use of color at 

the section header

• Minimal use of outlines, boxes, 

color backgrounds, gradients

• Lots of photos and figures

[This sidebar area does not print.]

Folds here Folds here

Folds here Folds here

The University of Kansas does not discriminate in any employment practice, education program, or educational activity.

Rule Mining for Deoxygenation in Non-Perennial Kansas Catchments
Alexi I. Sommerville1, 2; Erin C. Seybold1, 2, Kristin L. Underwood3; Donna Rizzo3; 

1University of Kansas Geology Department, Lawrence, KS; 2Kansas Geological Survey, Lawrence, KS; 3University of 

Vermont, Burlington, Vermont

Results 

Background

• Dissolved oxygen  (DO) concentrations are a master 

control on biogeochemical rates in aquatic systems.

• DO behavior may vary as a function of flow intermittency in 

systems that experience drying and wetting.

Discuss and analyze the research results

• Explain outcomes or findings in accessible terms

• You may express your results quantitatively or qualitatively

• If your research is in progress, report your preliminary results, findings, or initial trends

Conclusion

Modeling Approach

• Objective: Use machine learning-driven evolutionary 

computation algorithms to identify controlling features on 

non-perennial hypoxia

• Tandem Evolutionary Algorithm (TEVA):

• Evolves predictive rules using conjunctive (AND) and 

disjunctive (OR) logic to identify combinations of features 

associated with hypoxic/oxic conditions

• Manages equifinality, phase-dependent processes, high-

dimensionality, and optimizes for both parsimony and 

performance
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Discussion and Next Steps
Global Conclusions:

• Clear equifinality in drivers of hypoxic and oxic states – processes and variable categories 

shift according to season + hydrograph

• Hypoxic states: driven largely by hydrologic controls – low discharge, velocity, high 

groundwater sourcing are ubiquitous across solutions

• Oxic states: drivers vary significantly – either high velocity enabling constant reaeration, 

or high PAR enabling photosynthesis-based replenishment

Next Steps:

• Evaluate feature selection capabilities of TEVA by using selected 

features in DO forecasting model

• Research Question: What climatological and hydrologic 

variables and interactions drive low oxygen conditions in 

non-perennial streams? 

1. Conjuctive and disjunctive 

clauses are both seeing both 

high recall and high 

precision (high coverage 

and high accuracy)

2. DCs outperforming CCs

3. CCs maintain high 

precision but miss some true 

hypoxic instances, 

suggesting single-rule 

interactions capture core 

drivers yet overlook 

alternative hypoxia pathways

1. High precision in CCs and 

DCs, but both seeing low 

recall (CC recall < .41, DC 

recall <0.46) –alternative 

pathways to high oxygen 

states missed in solution 

space

2. DCs significantly 

outperforming CCs:

non-hypoxic conditions arise 

from a wider array of 

independent processes – 

single combinations can’t 

capture diverse routes to 

high-oxygenation states

H
ig

h
 p

re
c
is

io
n

: 
p

re
d

ic
ti
o

n
s
 a

re
 

h
ig

h
ly

 r
e

lia
b

le
L

o
w

 p
re

c
is

io
n

: 
m

a
n

y
 f
a

ls
e

 

a
la

rm
s

Low recall: many true 

events missed
High recall: many true 

events detected 

Influential Feature Ranges Influential Feature Ranges

High flow feature set:

• High water velocity forcing 

reaeration and reoxygenation

• Variable lagged water temperature 

representing diurnal solar forcings 

(low at night, high during day) – not 

about absolute temperature, but 

variability

Controls shift to local biogeochemistry:

• Higher light availability (PAR 

enabling oxygen input via 

photosynthetic activity 

• Warmer temps proxy for past high 

ecosystem productivity

• Low network connectivity preserves 

local DO production rather than 

mixing/transporting away

Oxic Feature Importance
Hypoxic Feature Importance
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