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How to measure diversity?

e Richness: species number
e Diversity: richness and evenness

e Sample size effects (hierarchical
structure)

e Differences In species composition:
ordination and cluster analysis



Diversity: richness and evenness
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Réenyi diversity profiles

e One of several methods for
diversity ordering

e Considers richness and evenness

e Based on proportional abundance
for each species
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Rényi diversity profiles

Diversity
profile ranks
communities
according to
differences
in diversity
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Rényi diversity profiles
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Rényi diversity profiles
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Kindt R, Van Damme P, Simons AJ. 2006.

Tree diversity in western Kenya: using profiles to characterise
richness and evenness.

Biodiversity and Conservation 15: 1253-1270.
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Rényi evenness profiles

e Based on shape of diversity
profiles: when richness Is equal
then differences In diversity reflect
differences in evenness

e Expansion of measurement of
evenness of Shannon index

e Transforms evenness defined for
Hill diversity series
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Rényi evenness profiles
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Species accumulation curves
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Kindt R, Van Damme P, Simons AJ. 2006. Patterns of Species Richness at
Varying Scales in western Kenya: Planning for Agroecosystem Diversification.
Biodiversity and Conservation 15: 3235-3249.
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Analysis of differences In species
composition

e Diversity only depends on
frequencies, not on identities of the

species

e Various ecological distance
measures for pairwise differences in
species composition

e Various ordination and cluster
methods to summarize or analyze
distances

Kindt R, Van Damme P, Simons AJ, Beeckman H. 2006. Planning tree species

diversification in Kenya based on differences in tree species composition
between farms. |. Study of Tree Uses. Agroforestry Systems 67: 215-228.
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Which data to collect?

{

Chapter 1

How should the datasets be
prepared?
Chapter 2

{

How to analyse species richness?

Chapter 4 |

'

How to analyse differences in
diversity?

Chapter 5
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How to analyse differences in species

composition?
Chapter &
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How to analyse differences in species
composition with cluster analysis?
Chapter 9
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How to analyse the influence of

environmental variables on

differences in species abundance?
Chapter 6

!

How to analyse the influence of
environmental variables on
differences in presence or absence

of a species?

Chapter 7
How to analyse the influence of
environmental variables on
differences in species composition?

Chapter 10




http://cran.r-project.org/web/packages/BiodiversityR/
http://cran.r-project.org/web/packages/vegan/

cran.r-project.org/web/packages/BiodiversityR/index.html c B" Google Pl E

BiodiversityR: GUI for biodiversity, suitability and community ecology
analysis

This package provides a GUI (Graphical User Interface_ via the R-Commander) and some utility functions (often
based on the vegan package) for statistical analysis of biodiversity and ecological communities, including
species accumulation curves, diversity indices, Renyi profiles, GLMs for analysis of species abundance and
presence-absence, distance matrices, Mantel tests, and cluster, constrained and unconstramned ordination
analysis. A book on biodiversity and community ecology analysis is available for free download from the
webstte. In 2012, methods for (ensemble) suitability modelling and mapping were expanded in the package.

Version: 2.4-1

Depends: R (=3.0.0), tclik

Imports: Bemdr (= 1.9-4)

Suggests: vegan (= 1.17-12), permute, lattice, MASS_ mgcv, cluster, car, RODBC, rpart, effects,

multcomp, ellipse, mapiree, sp, splancs, spatial, akuma, nnet, dismo, raster (= 2.0-31), rgdal,
gbm, randomForest, gam. earth, mda, kemnlab, 1071, tools

Published: 2014-01-20

Author: Roeland Kindt

Maintainer: Roeland Kindt <FE_ KINDT at CGIAR ORG=

License: GPL-2

TURL: http:/www.r-project.org, http:/www. worldagroforestry. ore/resources/databases/tree-

diversity-analysis

NeedsCompilation: no

Citation: BiodiversitvE. citation info

In views: Environmetrics
CRAN checks: BiodiversitvR. results
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R R Console (64-bit)

File Edit Misc Packages Windows Help

R wversion 3.0.2 (2013-09-25) —- "Friskbee Sailing"
Copyvright (C) 2013 The R Foundation for Statistical Computing
Flatform: xBG_G‘l—wG&—rﬂinngQ/xG& (64-bit)

R is free software and comes with ABSCLUTIELY NC WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or '"licence()' for distribution details.

R i= a collaborative project with many contributors.
Type 'contributors()' for more information and
'citation()" on how to cite R or R packages in publications.

Type 'demo()' for some demos, '"help()' for on-line help, or
'help.startc ()" for an HIML browser interface to help.
Type '"g{)' to guit R.

> library(BiodiversitvR)

0% R Commander

- el x|
E-_

File Edit Data Statistics Graphs Models Distributicns Tools Help BiodiversityR

R Script |R Markdown

@ Data set:l I «Mo active dataset>| [Z Edi‘tdataset”@\ﬁewdataset] Maodel:

<

Output

Loading required package: tcltk

> BiodiversityRGUI ()

Loading reguired package: wvegan
Loading reguired package: permute
Loading reguired package: lattice
This is wvegan 2.0-10

Loading regquired package: car
Sourced: BiodiversityGUI.R

Rcmdr Version 2.0-3

Attaching package: '"Rcmdr'

The following ckjects are masked from 'package:tclck':

telvalue, tkfocus

> |

<

Messages

[1] HOTE: E Commander Version 2.0-3:

Sun Mar 02 07:36:26 2014

4

1




% R Commander |l=|&E| | |

File Edit Data Statistics Graphs Models  Distributions Teols Help  BiodiversityR
@ Data set: | < Mo active dataset:~| ’£ Edit datasetl I@‘ View datasetl Madel: | Z <Mo active mndel>|
R Script |R Markdown
il |
|
’
¥ Read Community and Environmental data From Excel 2007 M
Mames for new datasets i
d S Enter name for community data set: |Communitj,rData |
Enter name for environmental data set: |Environmenta|[}ata
Output Enter name for variable with sites: |5|tes | "{,Ui Submit
Options for stacked data entry JL
Import community dataset from stacked format: [ ]
Enter variable for species: |species
Enter variable for abundance: |abundance
Enter factor for subset: |a||
Enter level for subset: |a||
Ok Cancel
14| b
Messages !
[1] HOTE: R Commander Version 2.0-3: Sun Mar 02 07:36:26 2014 = I
4 | | »




EH H9-o-|= — Ethiopia_sxampl @ R Commander — | = @3 = _|1__|
mme leet)  TogciioyoutSeormulsiN| Dato |F ReviclBRVicw WG creloper |[File Edit Data Statistics Graphs Models Distributions Tools Help BiodiversityR <
@ \j LE I_-E' I_-E' “ :::j":::”s 4] Y :i; :;:I;plf @ Data set: | || <MNo active dataset> ’Z Edit datase’(] [@ View datase’(] Model:
From From From From Othfr Existinlg Refrevsh e il Sort Filter Y/Ad\ranced Text T'—‘
Access Web  Text  Sources Connections | All Colun] cript (R Markdown
Get External Data Connections Sort & Filter I a
Bl v (" fx | Species E_
.
r@ Read Community and Environmental data From Excel 2007 ﬂ :__‘
A B c D E F G = I'H
1 CLUSTERID Species ALLSTEM ALLCROW TIMBERST TIMBERCR CHARCOA CH | 4 Na"”e‘f‘""e"""m‘e"‘_ I 1
2 AA Acacia_senegal 1378 182.44 1378 182.44 1378 | Enter name for community data sett |CLUSTER.ALL.STEM
3 | AA Acacia_tortilis 2928 133.3 2928 133.3 2928 Enter name for environmental data set:| CLUSTER.ENY
4 AA Balanites_aegyptiaca 25 2.01 o o o 9| | Enter name for variable with sites: CLUSTERID
5 AA Dichrostachys_cinerea 92 8.35 o 0 92 I Options for stacked data entry |
6 AA No_Tree 0 0 0 0 0 Import community dataset from stacked format: v |
7 |AB Acacia_tortilis 2042 12655 2042 12655 2042 Enter varisble for species: B
8 |AB Croton_macrostachyus 3247 158.25 3247 158.25 3247 Enter variable for abundance: ’W
9 AB Faidherbia_albida B30 19.39 a 0 0 Enter factor for subset: Al
10 1AB No_Tree 0 0 0 0 0 Enter level for subset: all
11 AC Acacia_senegal 756 26.39 756 26.39 756
12 AC Acacia_tortilis 8207 332.53 8207  332.53 8207 oK Cancel
13 |AC Balanites_aegyptiaca 209 4,34 0 0 0
14 AC Croton_macrostachyus 1073 38.24 1073 38.24 1073
15 AC Dichrostachys_cinerea 762 24,22 i} 4] 4]
16 |AC Faidherbia_albida 134 2.27 o 0 0
17 AC No_Tree 0 0 0 0 0 in
18 AD Acacia_senegal 666 25.32 666 25.32 666 4 | ¥
19 |AD Acacia_tortilis 1448 74.71 1448 74.71 1448 Messages
20 |AD Dichrostachys_cinerea 11 5.11 o 0 0
21 | AD Faidherbia_albida 1787 71.86 0 0 0 [1] HOTE: R Commander Version 2.0-3: Sun Mar 02 07:36:26 2014 -
22 |AD No_Tree a 0 a 0 0 D
23 AD Rhus_vulgaris 69 2.01 o 0 0 N |+ a
M 4 ¥ ¥ custers . ETHIOPIA_STACK  ETHIOPIA_ENVIRONMENTAL | CLUSTER_STACK .~ CLUSTER_ENVIROMMERTRAT—7—Ter=—"TTT — T




% R Commander S — L . ‘ ‘ | ——

File Edit Data S5tatistics Graphs Models Distributions Tools Help BiodiversityR

@@ Dateset || CLUSTERENV | | Edit data set |[[) View dataset| Model:| £ <No active models|

R Script |R Markdown

CLUSTEE.ALL.S5TEM «-
import.from.Excel2007 ('G:/Roeland/Sentinel Landscapes/CATIE workshop 3 to 7 MAR 2014/Ethiopia example RE1.=xlsx',
data.type='stacked', sheet='CLUSTEER STACK', =sitenames='CLUSTERID',
column="'5Species', walue='ALLSTEM', cepnames=F)

CLUSTEE.ENV «-
import.from.Excel2007 ('G:/Roeland/Sentinel Landscapes/CATIE workshop 3 to 7 MAR 2014/Ethiopia example RE1.=xlsx',
data.type='environmental', sheet='CLUSTER ENVIRCHMENTAL', =sitenames='CLUSTERID')

« |

A
:';: .
Output ) Submit
» CLUSTER.ALL.STEM <- c—————
- import.from.Excel2007('G:/Roeland/Sentinel Landscapes/CATIE workshop 3 to 7 MAR 2014/Ethiopia example REl.xlsx',
+ data.type='stacked', sheet='atacked', sitenames='CLUSTERID',
+ column="'5pecies', wvalue='ALLS5TEM', cepnames=F)

» CLUSTER.ENV «<-
- import.from.Excel2007('G:/Roeland/Sentinel Landscapes/CATIE workshop 3 to 7 MAR 2014/Ethiopia example REl.xlsx',
+ data.type='environmental', sheet='environmental',K sitenames='CLUSTERID')

» CLUSTER.ALL.STEM <-
- import.from.Excel2007('G:/Roeland/Sentinel Landscapes/CATIE workshop 3 to 7 MAR 2014/Ethiopia example REl.xlsx',

+ data.type='stacked', sheet='CLUSTER STACK', =itenames='CLUSTERID',

+ column="'5pecies', wvalue='ALLS5TEM', cepnames=F)

> CLUSTER.ENV <-

- import.from.Excel2007('G:/Roeland/Sentinel Landscapes/CATIE workshop 3 to 7 MAR 2014/Ethiopia example REl.xlsx',
+ data.type='environmental', sheet='CLUSTER ENVIRONMENTAL', =zitenames='CLUSTERID')

< |

Messages

[6] HOTE: The dataset CLUSTEER.ENV has 16 rows and 3 columns.
[7] HOTE: The dataset CLUSTEER.ENV has 16 rows and 2 columns.




Tree measurement manual
for farm foresters
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FIGURE 6.2: TREE BASAL AREA AT 1.3 M
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File Edit Data Statistics Graphs Models Distributions Tools Help BiodiversityR

@R Dataser || CLUSTERENV | | Edit dataset|[[c} View dataset]  Modek

R Script |R Markdown

CLUSTER.ENV <-
import.from.Excel2007 ('G:/Roeland/Sentinel Landscapes/CATIE workshop 3 to 7 MAR 2014/Ethiopia example RK1.xlsx',
data.type='environmental', sheet='CLUSTER_ENVIRONMENTAL', =sitenames='CLUSTERID'")
check.datasets (CLUSTER.ALL.5TEM, CLUSTER.ENV)
check.datasets (CLUSTER. FIREWCCD . CRCWN, CLUSTER.ENV)
Renyi.FIREWCCD.CRCOWH <- renviresult (CLUSIER.FIREWCOD.CROWH, =scales=c(0,0.25,0.5,1,2,4,8,Inf), method='separate per =site')
Renyi.FIREWCCD. CROWH

’
< GF Renyi diversity profile — — L=l =]

Saveresultas:  |Renyi.FIREWOOD.CROWN |
Output Calculation method

Q 0.25 0.5 1 2 4 b Inf all - scale parameters: 0,0.25,051,2 4,8 Inf
A% 1.098612 0.9698856 0.8811012 0.7849035 0.7212211 0.6833690 0.6462345 0.5752168 .
permutations 100

A 1.098612 1.0236364 0.9633020 0.8802870 0.8034495 0.7569662 0.7247382 0.6534764 <
AC 1.386294 1.1064884 0.8818980 0.5861155 0.3472365 0.2443398 0.2094954 0.1833084 Subset options Plot options
AD 1.386294 1.2525878 1.1487154 1.0024614 0.8284025 0.6677093 0.5780941 0.5058608 - =
BL 1.386294 1.2496682 1.1473059 1.0136485 0.8758069 0.7548026 0.8707287 0.5878580 C [factor] Fvenness pretie
B8 1.386294 1.3177398 1.2504678 1.1256207 0.9363903 0.7561280 0.6562556 0.57430861 r add plot
BC 1.098612 0.9220417 0.8137835 0.7113674 0.6415318 0.5788487 0.5217619 0.4577637  limits: |
8D 1.098612 0.9624317 0.8427580 0.6610489 0.4717275 0.3544088 0.3048051 0.2667081
ca ~Inf ~Inf -Inf 0.0000000 Inf Inf Inf Inf symbol: 1
€3 1.386294 1.0594231 0.7815299 0.4399043 0.2286141 0.1581309 0.1355589 0.1186141 1 colour: il
CC 1.945910 1.8629875 1.7922582 1.6401078 1.3947039 1.1498821 1.0046000 0.8783891

subset: c el |1
CD 1.945910 1.8158287 1.7082603 1.5566365 1.4096789 1.3076122 1.231426% 1.0874812
DR 1.098612 1.0647552 1.030043% 0.9653757 0.8528356 0.7184021 0.6282358 0.5408351 Cancel
D8 0.000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.000000Q
DC 1.609438 1.4521005 1.3054560 1.0640302 0.7828305 0.5923396 0.5095712 0.4458780
oD -Inf -Inf -Inf 0.0000000 Inf Inf Inf Inf
<
Messages
[13] NOTE: The dataset CLUSTER.FIREWOOD.CROWN has 16 rows and 15 columns.
[14] NOTE: The dataset CLUSTER.ENV has 16 rows and 3 columns.
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Ensemble suitability modelling
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VECEA: A higher resolution map for 7 countries in eastern Africa
(Ethiopia, Kenya, Malawi, Rwanda, Uganda, Tanzania and Zambia)

Home Contact

S

Vegetation map Species distribution Species selection tool Documentation nowledgements Contacts

Vegetation map A map of the potential natural vegetation of eastern Africa

Individual PNV's The map of potential natural vegetation of eastern Africa, version 1.1, gives the distribution of
ersioning info potential natural vegetation in Ethiopia, Kenya, Tanzania, Uganda, Rwanda, Malawi and Zambia.
Mobile maps The map distinguishes 47 vegetation types, divided in four main vegetation groups: 15 forest
Reference maps types, 15 woodland and wooded grassland types, 5 bushland and thicket types and 12 other
Other resources types. Furthermore, a number of compound vegetation types are mapped, which include
Web-based maps wegetation mosaics, catena's and transitional zones.

Google Earth layer

- - . . The potential vegetation map of east Africa is available as a Google Earth layer. You can open
Application domains: o _ _
. . the layver by clicking the image below. it will open the map and a separate layer with the codes of
°
C“mate Change mOdeIIIng the potential natural vegetation (PNV) unitz. To find the meaning of the PNV codes, go to the
° SpECIeS Se|ectI0n legend and select the code you are interested in. This will open a popup window with the
° Seed Source Select|on wegetation name and a link to a fact sheet (not implemented for all countries yet). M Pﬁemlélmwa‘lvegamlnn
* (agro)ecological zonation ¥\ I vece e
o Documentation o [ e
* Protected area evaluation & D= Legena
- - - - r L - ethmpla
® SpeCIeS dIStrlbUtlon The floristic, physiognomic and other characteristics of the different PNVs are documented in a 1] -
mapplng series of reports which you can find on the documentation page. The map is furthermore linked "” L Y masad
to the species selection tool, which provides information about the suitability of woody species d rr:da
within the different vegetation types. i . B
: | Be
Your feedback 1 BoiteRt
i Oef
C-CeE
We are always striving to improve the map. If vou have information that could help us to improve ol ™
the map, we would be very happy to hear from you. If you want to know who was involved in Fd
or supported the develepment of the map and other tools, check here, M


http://www.vegetationmap4africa.org/
http://www.vegetationmap4africa.org/
http://www.vegetationmap4africa.org/
http://www.vegetationmap4africa.org/

Seed sources and seed zones

| search

Get Directions History

ex: Tokyo, Japan
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- [ ED VECEA map

s [V characteristic
['g [¥1ED Afromontane moist transitional forest (VECEA: 288
l> [/]3 Lake Victoria transitional rain forest (VECEA: 775 |
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http://www.vegetationmap4africa.org/

Agroforestry Species Switchboard

http://www.worldagroforestry.org/our_products/databases/switchboard

Agroforestry Species Switchboard 1.0

Suggested citation: Kindt R, Ordonez 1, Smith E, Orwa C, Harja D, Kehlenbeck K,

Luedeling E, Munjuga M, Mwanzia L, Sinclair F and Jamnadass R. 2013.

ICRAF Species Switchboard. Wersion 1.0. World Agroforestry Centre, Nairobi.

ziziphus

Your results for the search term: 'ziziphus'

Names found
Ziziphus abyssinica
Ziziphus atacorensis
Ziziphus amole
Ziziphus arborea
Ziziphus calophylla
Ziziphus celtidifoliz
Ziziphus cinnamomum
Ziziphus grewioides
Ziziphus hamur
Ziziphus inermis
Ziziphus itacaiunensis
Ziziphus jujuba
Ziziphus sativa
Ziziphus vulgaris
Ziziphus lotus

Ziziphus mauritiana

Current Name (Click to show database links)
Ziziphus abyssinica
Ziziphus abyssinica
Ziziphus amole
Ziziphus arborea
Ziziphus calophylla
Ziziphus celtidifolia
Ziziphus dnnamomum
Ziziphus grewioides
Ziziphus hamur
Ziziphus inermis
Ziziphus itacaiunensis
Ziziphus jujuba
Ziziphus jujuba
Ziziphus jujuba
Ziziphus lotus

Ziziphus mauritiana

About the Switchboard

ICRAF Databases

Agroforestree Database

Tree Seed Suppliers Directory

The African Wood Density Database

The Tree Functional Attributes and Ecological Database
The Useful Tree Spedes for Africa

The VECEA interactive vegetation map
Other Databases

Arboles de Centroamérica project
Eco-crop Database

Plant Resources of South East Asia

Plant Resources of Tropical Africa

Tropical Forages

TRY Database

Global Wood Density Database

The Plant List

Tropicos

Royal Botanic Gardens, KEW

The Global Biodiversity Information Fadiity
The UNEP-WCMC Species Database

The UNEP-WCMC CITES-Listed Spedes Database

Agetiord '
roforestry
Centre

Links to Ziziphus mauritiana
View

View

Mot Listed

Mot Listed

Spreadshest

Listed

Links to Ziziphus mauritiana
Mot Listed

View

View

View

Mot Listed

Search

Search

Search

Search

Search

Search

Search

Search



	Roeland Kindt�senior ecologist�World Agroforestry Centre (ICRAF)��R.Kindt@CGIAR.org
	How to measure diversity?
	Diversity: richness and evenness
	Rényi diversity profiles
	Rényi diversity profiles
	Rényi diversity profiles
	Rényi diversity profiles
	Rényi diversity profiles
	Slide Number 9
	Slide Number 10
	Rényi evenness profiles
	Rényi evenness profiles
	Species accumulation curves
	Slide Number 14
	Analysis of differences in species composition
	Slide Number 16
	BiodiversityR
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	All trees, basal area
	All trees, crown area
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Ensemble suitability modelling
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38

