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Pocet druhu a velikost uzemi
Journal of Ecology 1921

SPECIES AND AREA

By OLOF ARRHENIUS,
(Stockholm, Sweden.)

Both for the plant-geographer and the ecologist it is of great importance
to know if an area or a district is rich or poor from the point of view of vegeta-
tion. Often the lists of plants from different districts are quite incomparable
owing to the different sizes of the areas investigated. The problem of comparing
lists of flora from several districts of different size therefore is of great interest
and many attempts have been made to solve the question. Most writers,
however, have obtained no results except to confirm the well-known and obvious
fact, that the larger the area taken the greater the number of species. In two
recent papers (1, 2) I have tried to solve the question and have ventured to
propose an empirical formula, The material sampled showed that this formula
is correct for areas of such different sizes as square decimetres, square metres
and hectares.

As it is of great interest to know if the formula only holds for complexes
of associations, floral districts, ete., or if it is also valid for pure communities,
the summer of 1920 was used for collecting material from several (altogether 13)
associations of different types all lying in the islands of Stockholm as described
in Ocologische Studienl. The results are tabulated in the following table.

In the left-hand column the area is given in square decimetres, the next
column gives the mean values for the different areas as observed in the field,
while the third eolumn gives the values obtained by the formula. The last
column gives the deviations between the caleulated and observed values
estimated as percentages of the former. It is easily seen that the values cal-
culated and observed agree very well. Generally there is an increase in the
deviation corresponding to increasing area. This depends on the fact that the
values of the smaller areas are the average of a greater number of observations
than those of the larger.

As it is shown that the formula holds for all the values obtained from these
communities and as these examples are picked out quite by chance it can be



Pocet druhu a velikost Uzemi
Poéty druhti cévnatych rostlin v CR a Evropé

Uzemi | Plocha(m) | Pogetdruha

Mala ploSka 0,01 4
Mala plocha 1 10
Fytocenologicky snimek v CR 50 23
Kvadrant sitového mapovani v CR 32 000 000 567
Ceska republika 78 866 000 000 3754
Evropa 10 180 000 000 000 20 000
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Pocet druh
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# Species

Poc¢et druhu a velikost uzemi
Pocéty druhu neotropickych ptaku
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Species-area relationship (SAR)

Arrhenius (1921): log-log (mocninna funkce)

z>1

S=cA? ... S — poéet druhii S
... A—plocha
... C, Z— parametry z=1

z<1

log S =log ¢ +log A? -
log S=logc+zlogA A

Nejcasteji: z = 0,12-0,35
Gleason (1922): semi-log (logaritmicka funkce)

S=a+blogA
log S=log(a+blogA)



Species-area relationship (SAR)

Tvrzeni predpokladajici linearni zavislost

Pri kazdem zvetseni plochy o 10 ha naroste pocet
druht o 2.

Tvrzeni predpokladajici mocninnou zavislost

Pri kazdem zvetseni plochy o 10 % (tedy 1,1krat)
naroste pocCet druhu o 2 % (tedy 1,02krat).



Praktické pouziti SAR

Odhad poctu druhti na velké plose
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Praktické pouziti SAR

Odhad poctu druhti na velké plose

Kolik druhtli najdeme na 10x vétsi ploSe, nez je nejvétsi plocha,
ze které zname presny pocet druhu (z = 0,15)?

S=cA%b
S =c¢ (10.A)%15 -
(10.A) f | =POWER(A1,0.15)
Saoa) = 10915 . ¢ (Ao
Saoa=141.5

Jak se zméni poéet druhii pii zaniku 80 % plochy biotopu (z = 0,13)?
S =c A013

Sz = C (0,2. A)013

So.2a) = 0,293 . ¢ (A2

Sp24=081.5

Domaci ukol:
Kolik procent druhtl amazonského pralesa bude chranéno ve velké
rezervaci, ktera se zridi na jednom procentu rozlohy pralesa (z = 0,18)?



Interpretace parametru z
Cim je vétsi z

 tim strmgji rostouci S-A primka v log-log grafu
 tim rychlejsi pfirustek poctu druhu se zvétSovanim uzemi



Ctyfi typy S-A krivek

(Rosenzweig 1995)

1. Relativné velké €asti pevniny
z=0,12-0,18

2. Ostrovy jednoho souostrovi
z =0,25-0,35

3. Rluizné biogeografické provincie
z=0,8-1,1

4. Malé ¢asti pevniny (< 1 ha)
krivky vypuklé smérem vzhru
v log-log zobrazeni

Species diversit
In space and time

Michael L. Rosenzweig




Vliv metodiky sberu dat na sklon S-A krivek

Metaanalyza 794 S-A krivek: priumérné z = 0,27
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Drakare et al. 2006, Ecology Letters
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Faktory ovlivnujici sklon S-A krivek
Vliv biotopu

Metaanalyza 794 S-A krivek: primérné z = 0,27
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Faktory ovlivnujici sklon S-A krivek

Viiv velikosti tela a zemepisné sSirky

Metaanalyza 794 S-A krivek: primérné z = 0,27
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Trojfazovost S-A krivek

Birds of the World
Over Three Scales
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Trojfazovost S-A krivek

Malé Casti pevniny (< 1 ha)

IogS‘ S

»

log A log A

 species-area krivky vytvorené z fytocenologickych snimku vegetace
jsou Castéji primeé v semi-log zobrazeni nez v log-log zobrazeni

» na malé plochy se vejde malo jedincu, proto je pocet druht omezovan
mezidruhovou konkurenci



Trojfazovost S-A krivek

Geometricke vysveétleni prohnuti na malych plochach

IAR |ndividual-area relationship

SAR Species-area relationship

log S or log |/

log A

« pocet jedincu roste s velikosti plochy linearné

« S-Akfivka ma mensSi sklon nez |-A kfivka (vSechny druhy nejsou vsSude)
« S-Akfivka musi byt pod I-A kfivkou (druhu je méné nez jedincu)

« sklon kfivky je tedy ovlivnén omezenym poctem jedincu na malé ploSe

Storch 2016, Journal of Vegetation Science



Trojfazovost S-A krivek

Geometricke vysveétleni prohnuti na velkych plochach

Extréem 1: VSechny druhy jsou vsude => kfivka neroste
Extrém 2: Kazdy druh je prave na jednom misté => kfivka roste linearné
s velikosti plochy, tj. z=1

A

log S

»

log A

« Cim jsou druhy v praméru vzacngjsi, tim kfivka roste strméji
» Prekrodi-li velikost uzemi velikost arealt vétsiny druhu, vice druhu je

relativneé vzacnych a sklon krivky roste
Storch 2016, Journal of Vegetation Science



Unique minerals

ProcC odpovida species-area krivka
mocninné funkci?

« vétSina druhu je vzacnych
« jedinci kazdého druhu maji tendenci se shlukovat
« podobné zavislosti existuji i v nebiologickych systémech

SAR-like relationships

Global mineral richness Project gutenberg texts
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