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About this Workshop
Timeslots

26th – 27th January 2024
• 09:00 – 12:00 Morning Session
• 13:30 – 16:30 Afternoon Session

10 – 15 min break

Trainers

Miguel Alvarez

Ildikó Orbán

https://kamapu.github.io/
https://www.uni-potsdam.de/de/ibb-biodiversitaet/scientists/dr-ildiko-orban


About this Workshop
Content

• Data Structure
• Diversity
• Unconstrained Ordination

• Linear
• Unimodal
• Distance-Based

• Dissimilarity/Distance

−0.3 −0.2 −0.1 0.0 0.1 0.2

−
0.

3
−

0.
2

−
0.

1
0.

0
0.

1
0.

2

PC1

P
C

2

AlabamaAlaska

Arizona

Arkansas

California

Colorado
Connecticut

Delaware

Florida

Georgia

Hawaii

Idaho

Illinois

Indiana Iowa
Kansas

KentuckyLouisiana

MaineMaryland

Massachusetts

Michigan

Minnesota

Mississippi

Missouri

Montana

Nebraska

Nevada

New Hampshire

New Jersey

New Mexico

New York

North Carolina

North Dakota

Ohio

Oklahoma

OregonPennsylvania

Rhode Island

South Carolina

South DakotaTennessee

Texas

Utah

Vermont

Virginia

Washington

West Virginia

Wisconsin

Wyoming

−8 −6 −4 −2 0 2 4 6

−
8

−
6

−
4

−
2

0
2

4
6

Murder

Assault

UrbanPop

Rape



About this Workshop
Disclaimer

• Licenced by Creative Commons 4.0 CC BY-SA
• It may contain a pinch of AI

https://creativecommons.org/licenses/by-sa/4.0/


About this Workshop

https://cran.r-project.org/

Why R?

• Freeware
• Scripting Language

• Flexibility
• Reproducibility

https://cran.r-project.org/


About this Workshop
https://kamapu.gitlab.io/multivar/

https://kamapu.gitlab.io/multivar/


Introduce yourself



Expectations
Write in the Padlet Board



Data Structure
Back from the field

• Digitizing
• Data Cleaning
• Harmonizing Taxonomy
• Structuring Data

• Relational Databases



Data Structure
Matrix served to the readers … served to the statistical software

Heliindi Panisuba Phraaust Ricicomm Pycrpoly
213 0.5 50 80 0.5 0.0
214 0.0 30 90 0.0 0.0
215 0.0 20 90 0.1 10.0
219 0.0 0 0 0.0 0.0
220 0.0 0 0 0.0 0.0
221 0.0 0 0 0.0 0.0
222 50.0 0 0 0.0 0.5
223 25.0 0 0 0.0 15.0
234 0.0 0 60 0.0 0.0
235 0.0 0 70 0.0 0.0
236 0.0 0 70 0.0 0.0
237 0.0 0 80 0.0 0.0
238 0.0 0 80 0.0 0.0
245 0.0 0 0 0.0 0.0
246 0.0 0 0 0.0 0.0
247 0.0 0 0 0.0 0.0
249 0.0 0 0 0.0 0.0
250 0.0 0 0 0.0 0.0
251 0.0 0 0 0.0 0.0
255 5.0 0 0 0.0 0.5



Data Structure
• R environmental table (header)
• Q species-trait table (vegetation

matrix)
• L species composition table (species

attributes)

Dolédec et al. (1996) Environmental and Ecological Statistics

https://doi.org/10.1007/bf02427859


Data Structure
Vegetation matrix
cross table
wide table

Heliindi Panisuba Phraaust Ricicomm Pycrpoly
213 0.5 50 80 0.5 0.0
214 0.0 30 90 0.0 0.0
215 0.0 20 90 0.1 10.0
219 0.0 0 0 0.0 0.0
220 0.0 0 0 0.0 0.0
221 0.0 0 0 0.0 0.0
222 50.0 0 0 0.0 0.5
223 25.0 0 0 0.0 15.0
234 0.0 0 60 0.0 0.0
235 0.0 0 70 0.0 0.0
236 0.0 0 70 0.0 0.0
237 0.0 0 80 0.0 0.0
238 0.0 0 80 0.0 0.0
245 0.0 0 0 0.0 0.0
246 0.0 0 0 0.0 0.0
247 0.0 0 0 0.0 0.0
249 0.0 0 0 0.0 0.0
250 0.0 0 0 0.0 0.0

Database list
column-oriented table
long table

taxon_code taxon_id plot_id cover_perc cover_class
53 Ricicomm 473 213 0.5 1
112 Heliindi 305 213 0.5 1
689 Phraaust 51996 213 80.0 5
2780 Panisuba 50146 213 50.0 3
690 Phraaust 51996 214 90.0 5
2781 Panisuba 50146 214 30.0 3
54 Ricicomm 473 215 0.1 1
249 Pycrpoly 50067 215 10.0 2
691 Phraaust 51996 215 90.0 5
2644 Sphabull 525 215 0.5 1
2782 Panisuba 50146 215 20.0 2
1755 Cypepapy 206 219 60.0 4
2676 Cyclinte 50074 219 40.0 3
2703 Lepiowar 50075 219 50.0 3
398 Leerhexa 356 220 0.5 1
822 Typhdomi 50105 220 10.0 2
1756 Cypepapy 206 220 10.0 2
2260 Melascan 379 220 0.5 1



Data Structure
Relational database schema

• Efficient storage
• Efficient data assessment?

• Little redundancy
• Consistency



Data Structure
Before Assessing

• Merge taxa to species
• Filter unknown species
• Reclassify abundance

• In databases, harmonize abundance



Experience with
reshaping
Write in the Padlet Board



Diversity Metrics
• Species Richness
• Shannon Index
• Evenness



Species Attributes
• Taxonomy
• Functional Traits
• Indicator values



Use of taxonomic
attributes
Write in the Padlet Board



Ordination Analysis
• Reduce dimensions (detect

redundancy)
• Explorative assessment



Ordination Analysis



Principal Component Analysis (PCA)
pca_ord <- prcomp(lalashan$cross, scale. = TRUE)
biplot(pca_ord)
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Correspondence Analysis (CA)
ca_ord <- cca(wetlands$cross)
ordiplot(ca_ord)
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Detrented Correspondence Analysis (DCA)
dca_ord <- decorana(wetlands$cross)
ordiplot(dca_ord)
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Data Pre-Processing
• Filter rare species
• Reclassify cover values
• Transformations

• Standardize
• Log-Transforms etc.



(Dis-)similarity and Distance Metrics
• Jaccard/Soerensen
• Bray-Curtis
• Euclidean Distance
• Manhattan Distance



Principal Coordinates Analysis (PCoA)
pcoa_ord <- wcmdscale(vegdist(wetlands$cross,

method = "bray"), eig = TRUE)
plot(pcoa_ord)
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Non-Metric Multidimensional Scaling (NMDS)
nmds_ord <- metaMDS(comm = wetlands$cross,

distance = "bray")
plot(nmds_ord)
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:::: {.columns} ::: {.column width=“60%”}

Objects and Attributes

Write in the Padlet Board

::: ::: {.column width=“40%”}



taxlist and vegtable

Alvarez & Luebert (2018) Biodiversity Data Journal

https://docs.ropensci.org/taxlist/

https://doi.org/10.3897/bdj.6.e23635
https://docs.ropensci.org/taxlist/


taxlist and vegtable
• Encapsulation of data processing
• Portability
• Repeatability
• Collaborative data assessment

http://kamapu.github.io/vegtable/
https://kamapu.github.io/posts/vegtable-press-2/

http://kamapu.github.io/vegtable/
https://kamapu.github.io/posts/vegtable-press-2/


taxlist and vegtable



Retrospective



Thank You!


