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First, acknowledgements
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Thank You!





How do you 
identify?
 Student?

 Researcher?

 Land or Resource Manager?

 Multiple roles?

 Something else?

Please introduce yourself to 
someone new, particularly 
someone with a different 
“conference identity”



The goals of this talk

Get to know each other better
 Illustrate how we evaluate what we know
Reflect on specific learnings regarding the 

human element
Get you excited about this conference!



We all have been 
collecting data for 
a long time…

 From: Sher, A. Introduction to the 
Paradox Plant. 2013. P 1-20 in 
Tamarix: A Case Study of 
Ecological Change in the 
American West. A. Sher and M. 
F. Quigley, eds. Oxford 
University Press.
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… mostly so that the data can 
be used to improve practices! 



Bias is real

Hence, the need for: 
• Good science 

practice
• Listening to others 

with different 
experiences & 
backgrounds

• Objective ways to 
summarize findings

Me:



How do we 
summarize 
findings?

…especially when they are contradictory? 



Method 1: 
Literature 
review
Tamarix Book

40 experts on:
- Biology
- Ecology
- Management 
- And more!

2013 Oxford 
University Press



limitations of traditional literature review

Difficult to be 
objective

How to weigh 
conflicting findings?

How to be 
objective?



Method #2: 
analyze all the 
data together

“Chorus Data”

From: Gonzaléz et al 2017



Many resulting publications
 Goetz, A. R.*, González-Sargas, E., Vidal, M. C., Shafroth, P. B., Henry, A. L.*, Sher, A. A. 2024. Control of invasive Tamarix in the American 

Southwest 

 Clark, L.*, E. González*, A. Henry*, R. Lave, N. Sayre, A.A. Sher. 2020. A solution to treat mixed-type human datasets from socio-ecological 
systems. Journal of Environmental Geography 13:51-60

 Goetz, A.*, Moffit, I.**, & Sher, A. A. 2022. Recovery of a native tree following removal of an invasive competitor with implications for 
endangered bird habitat. Biological Invasions, 1-25.

 Christie, A. P., Abecasis, D., Adjeroud, M., Alonso, J. C., Amano, T., Anton, A., ... & Sher, A (2020). Quantifying and addressing the prevalence and 
bias of study designs in the environmental and social sciences. Nature Communications, 11(1), 1-11.

 Sher, A. A., Clark, L.*, Henry, A. L.,* Goetz, A. R.*, González, E*., Tyagi, A*., I. Simpson* & Bourgeois, B. (2020). The human element of 
restoration success: manager characteristics affect vegetation recovery following invasive Tamarix control. Wetlands, 1-19.

 Clark, L.*, A. Henry*, E. González, R. Lave, N. Sayre, A.A. Sher. 2019. Information exchange between restoration scientists and managers 
benefits from a two- way street: a case study in the American Southwest. Restoration Ecology 27 12:41.

 Henry, A., E. González E, W.W. Robinson, B. Bourgeois, A.A. Sher. 2018. Spatial modeling improves understanding patterns of invasive species 
defoliation by a biocontrol herbivore. Biological Invasions. https://doi.org/10.1007/s10530-018-1794-0 

 Sher, A.A.,  H. El Waer*, E. González*, R. Anderson*, A.L. Henry*, R Biedron*, P. Yue*. 2018. Native species recovery after reduction of an 
invasive tree by biological control with and without active removal. Ecological Engineering 111:167-175

 Gonzalez E.*, A.A. Sher, and 17 others. 2017. Secondary invasions of noxious weeds promoted by management-related disturbance. Biological 
Conservation 213:106-114.Gonzalez E.*, A.A. Sher, and 17 others. 2017. Vegetation Response to Control of Invasive Tamarix in Southwestern US 
Rivers: A Collaborative Study Including 416 Sites. Ecological Applications. DOI: 10.1002/eap.1566



Limitations of analyzing the data 
together

Treats all measurements the same
Aren’t using the individual study’s 

“controls”
Could over or under-estimate impact



Method #3: Meta-analysis

A way to summarize data, by 
taking into account:
How big the effect was of the 

treatment
How rigorous the study was



The latest from the Sher Lab:



Meta-analysis: How has the ecosystem responded to 
removal of  Tamarix throughout the Southwest?

Search of all papers published on this
266 papers-->52 papers 

Must have sample size, a control, effect size, 
variance

N=777 effect sizes

Goetz, A. R.*, González-Sargas, E., Vidal, M. C., Shafroth, P. 
B., Henry, A. L.*, Sher, A. A. 2024. Control of invasive Tamarix 
in the American Southwest 



Method #4: Automated Content Analysis

Using AI to summarize 
themes in published 
literature

Ability to review 
hundreds of papers

Too soon to report 
results!

González et al. 2017a, 2017b Image source: USGS



What have we 
learned?

Removal efforts do reduce 
Tamarix cover
•Herbicide especially helpful

Overall understory vegetation 
shows a small improvement
•And increases over time

Fauna are sometimes negatively 
affected by Tamarix removal
•Need more data on non-vegetation 

responses!



The goals of this talk (revisited)

Get to know each other better
 Illustrate how we evaluate what we know
Reflect on specific learnings regarding the 

human element
Get you excited about this conference!



Why is this 
conference so 
important?



The human element

Are scientists and managers 
communicating in this system?

What human behaviors are associated 
with restoration success?



What is 
“restoration 
success”?

Take a moment to ask your 
new friend what it means to 

them



What is “restoration success”?

 PCA on difference in 
measures between: 

 “Desirable”
 Total native cover
Understory relative 

native cover
 “Undesirable”

 Tamarix cover
Understory noxious 

cover

D total native 
cover

D understory 
relative native 
cover

D Tamarix cover

D understory 
noxious cover

PCA1 explains 76%



PCA1= “success metric”

Increase in desirable 
species

Increase in Tamarix and 
Noxious Understory

-1        0        +1



Lisa Clark, MS

Surveys and Interviews 
covering 80 projects (45 
managers)



Variables Measured
Manager Characteristics
Number of 

management roles
Manager’s highest 

level of formal 
education 

Overall experience
Local experience 

Manager Decisions

Monitoring (types & 
frequency)

 Information Sources 
Types of goals

Plants
People
Water, Wildlife

Organization
Number of 

collaborators
Employing agency

Using combinations of these, we 
could explain as much as 78% of the 
variability in restoration success!



Worse outcomes when 
the manager had: 
• more roles
• a fancier education



More success with more info sources used

Number of sources used
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More success with more collaborating agencies & 
organizations (including scientists!)



We also found:



Managers Scientists



What aspect of riparian restoration 
needs the help of science right now?

Consult with your neighbor
Email it to me: anna.sher@du.edu
Or send anonymously to:
The Menti.com code 8692 5077 expires in 2 days 

mailto:anna.sher@du.edu


The data show…

There is good communication between 
scientists and managers

This communication matters for restoration 
outcomes



Why is this conference 
so important?



Because: 
Success happens when we 

do good science and talk to each other!



What aspect of riparian restoration 
needs the help of science right now?

Consult with your neighbor
Email it to me: anna.sher@du.edu
Or send anonymously to:
The Menti.com code 8692 5077 expires in 2 days 

mailto:anna.sher@du.edu
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