Biodiversity Monitoring Programme of
Russian Academy of Science
Center for Forest Ecology and Productivity of RAS

Assessment of vegetation diversity of the
North-Eastern forests in Kostroma region.

Upscaling vegetation data from forest-stand to
regional level

Larisa Khanina, Maxim Bobrovsky,
Vadim Smirnov, Elena Glukhova

Institute of Mathematical Problems in Biology of RAS

Institute of Physicochemical and Biological Problems of
Soil Science of RAS



Structure of the computer
information-analytical system

Cnuckun BMAaoOB:
—_ CMNUCOK BMAOB COCYAMCTbIX pacTeHUI

HeuepHo3eMHOW 30HbI Poccun (YepenaHos, 1981);
cnncok smgos mxos (MrHatos, AdpoHuHa, 1992)
Neo6oTtaHnuyeckme
onucaHus 3kosiorMmyeckme CBOMCTBa BUAOB
(BopobbeB, 1953; PameHckun, 1956; Ellenberg,
1974; Landolt, 1977; UbiraHos, 1985)
TakcauMoHHble onucaHusa Tvnbl NONYJISLMOHHOIO NOBeAeHNs BUAOB

(Grime et al., 1988;
CMupHOBa, 3ayrosbHoBa, He onybamMKoB.)

LleHOoTMYeckune cBOMCTBA BUAOB

(HnueHko, 1969; 303ynuH, 1970; Kneonos, 1990;
MnbnHckaa v ap., 1982, 1985; HewarTaes,
/lopoHnHa, 1995; CMnpHoBa, 3ayrosbHoBa, He
ony611KoB.)

Oemorpadumnueckue aaHHblIe

Apeanbl BUAOB
(Meusel et al., 1965; ®nopa CCCP, 1934-1960)

NMepBUUYHbIE 6a3bl AaHHbIX
CnpaBouHble 6a3bl aHHbIX

NMporpaMmMmbl 06paboTkm n aHanusa

FleonHdpopmMmauMoOHHaAsA cucrema




Flowchart of vegetation diversity assessment

Ba3bl NnepBUYHbIX AAHHbIX CnpaBo4Hblie 6a3bl AaHHbIX

Tunbl noNynaAaunMOHHOIo

aemMmorpaguyeckme gaHHble

3KONOro-LeHoTUYeCKne rpynnbl |
TaKcaUMOHHble onncaHus SKOIOrYEeCKUE LIKAMDY
reoboTaHN4Yeckne onncaHus pervoHarbHbIi CNMCOK BMOOB

Mporpammbl 06paboTKku
pacyeT BUOOBOro 6oratcTea 1 Yncna BUOOB B cUCTEME

aKonormyeckasi oueHka MectoobmTaHus

pacyeT NoTeHuMansHon nopbl MECTOOOUTAHMSA

pacyeT mep B-pa3Hoobpa3suns pacyeT 3Ha4YeHUN CTPYKTYPHbIX
pPacTUTENIbHOCTU ANArHOCTUYECKUX MPU3HAKOB
OueHka BMAOBOro OueHKa CTPYKTYpPHOro
OueHka p-pa3Hoobpasus 23HOOBDA3MNS] KTy
P P [ONsi BUZOB C YepTamu
OueHka mepbl YnTTekepa OueHka a-pa3Hoobpa3uns KOHKYPEHTHOW 1 TonepaHTHON
OueHka KoahpuumeHToB ctpareruu (0, K)
cxoacTsa -
ﬁn 111/ lllﬁﬁfﬁ laVaYaYaTRIV.E-T] IIAI‘:! OL"eHKa y pa3HOO6pa3Mﬂ npOLl'eHT ﬂeMOrpa@quCKM
|| AHanM3 sKonoro-LeHoTU4eCcKon Ouehka nonHouvneHHbIx nonynauun (O, K)
CTPYKTYPB! pacTUTErNbHOCTH npeacTaBfieHHOCTH yyacTune BMOOB TEHEBbIX J1ECOB
foteHtar-Hon-hRoph ()

O603Havenus: [1 - nepesbs, K - kyctapHukn, T - TpaBsbl




Steps of vegetation sample plots data
proceeding to assess vegetation diversity at
forest-stand level

-4MC/I0 BUOOB MO OCHOBHbLIM SIpyCaM pacTUTEsSIbHOCTH,
-4MC/I0 BNOOB MO XWU3HEHHbIM (bopMaM (AepeBbsl, KYCTapHUKK, TpaBbl),
-0bLlee 4ncno BMAOB Ha NnoLlaake 6e3 NoBTOPOB Mo spycam,
-4MC/I0 BUOOB pa3HbIX 3KOSI0ro-LUeHOTUYECKMX rpynn;
2) pacyeT 3KOJI0rMYeCcKnX OLEeHOK OnmMcaHns no skosormyecknm wkanam (A.UbiraHosa, T
2nneHbepra);
3) npeaBapuTenbHas TUNM3aUnsa onucaHnin (Mo AOMMHAHTAM APEBOCTOS U IOMUHUPYIOLLIEN
rpynne BMAOB HANOYBEHHOrO NOKPOBa);
4) opAnHaUMa ONUCaHWUA ANS BbIIBNEHUS OCHOBHbIX MPaIMEHTOB BapbUPOBAHNS
pacTUTENBbHOCTH;
5) YTOYHEHNE TUNN3ALMM OMUCAHUN;
6) pacyeT nokasaTenen pa3Hoobpa3uns BblAENEHHbIX TUMOB PACTUTENbHbIX COOOLLECTB:
-0bLlee 4ncno BMAOB B LIESIOM B CcO0bLEeCcTBe U B CpeAHEM Ha n/owaake,
-4MC/I0 AepeBbEB, KYCTapHNKOB N TpaB B LIESIOM B CO06LLECTBE N B CpeIHEM Ha
NAoLajaKe,
-4MC/I0 BUOOB pPa3HbIX 3KOJI0ro-LUeHOTUYECKMX rpynn B LENoM B coobLLecTBe U B
cpenHeM Ha niowagke,
KO3 DULMEHTBI (DNOPUCTUHECKOrO CXOACTBA MexAay coobliecTBamu,
-KO3(PPULMEHTBI reTepOreHHOCTH,
.AMarna3oHbl N cpegHne 3KONorM4yecknx akTopoB A1 CoobLLecTs;

7\ AlIaUEr D A\ IACCIAALILIAFA ATAT\/AD DLIAARAULLIV TIARAD ~rANGAITIAaArTD



Number of vegetation sample plots in
different forest types at the North-East of
Kostroma region

2003 2004|Bcero 2003 2004|Bcero
eNbHUKU, MUXTO-€NbHUKU COCHSIKU
PcBN 39 24 63 PnBr 5 5
PcBr 15 35 50 PnF 22 22
PcGm 5 15 20 PnGm 8 13 21
PcH 52 8 60 PnNB 3 3
PcNB 30 29 59 PnS 1 1
PcS 5 5 PnVm 8 2 10
PcVm 20 22 42 OCUHHUKMU
6epe3HAKu PpBN 18 18
BBN 3 8 11 PpBr 2 2
BBr 12 12 PpNB 3 3
BH 11 11 NTUMHAKKU
BNB 2 8 10 TBN 3 3
BVm 1 2 3 TH 6 6
ONbLUAHUKU
A 4 4

24 Tvna neca
444 onucaHusna



Number of phytosociological releves per
forest type groups and per year

2003 13 129 | 20 | 35 | 42169 [ 4] 6

2004] 22 | 28 | 26 | 49 | 40 | 53 | 8

Beero| 22 [ 41 [ 55 [ 69 [ /A [ 9 [ /7 [ 4] 6




DCA ordination of the Kostroma
vegetation sample plots
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PCoA ordination of the Kostroma
vegetation sample plots
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NMS ordination of the Kostroma
vegetation sample plots
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NMS ordination of the Kostroma
vegetation sample plots
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NMS ordination of the Kostroma
vegetation sample plots

2.01 i Overstorey dominants
® A Picea sp.
Betula sp.
1.01 A Pinus syiv.
v Populus tremule
¢ Tila cordata
F;‘ e Alnus glutinosa
Z 0.07 - e
-1.01
A A
-2.01




NMS ordination of the Kostroma vegetation
sample plots with values F (soil moisture) overlay
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NMS ordination of the Kostroma vegetation
sample plots with values N (soil nutrient) overlay
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NMS ordination of the Kostroma vegetation
sample plots with values R (soil reaction) overlay
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NMS ordination of the Kostroma vegetation
sample plots with values L (light regime) overlay
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NMS ordination of the Kostroma vegetation
sample plots with values K (climate continentality)

overlay
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NMS ordination of the Kostroma vegetation
sample plots with values T (temperature regime)

overlay
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Reliability of a difference between the forest

types upon the species number at the plots

BN Br F Gm NB Nt S TH Vm
BN 1 1 1 1 0 0 1 1
Br 1 1 1 1 0 0 1 0
F 1 1 0 1 1 1 1 0
Gm 1 1 0 1 1 1 1 1
NB 1 1 1 1 0 0 1 1
Nt 0 0 1 1 0 0 0 1
S 0 0 1 1 0 0 1 0
TH 1 1 1 1 1 0 1 1
Vm 1 0 0 1 1 1 0 1
1 - pas3nuyusa Mexay rpynnamMmn 4OCTOBEpPHbI npu p<0.05

0 - pasnuuuns Mexay rpynnaMm HejoCTOBEpPHbI



NMS ordination of the Kostroma vegetation
sample plots with the number of vascular plants

overlay
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Tree and shrub species diversity of the
forest types
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NMS ordination of the Kostroma vegetation
sample plots with the number of tree species
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NMS ordination of the Kostroma vegetation
sample plots with the number of tree species in

overstorey overlay

2.0 . Groups
| F
1.0 V GM
A Vm
2 0.0 V Br
— ¢ NB
@ BN
1.071 ® TH
T . Nt
201 . | . | _ HS
0o 2 4 & 3 1 1
i Au 1
DA 6
r=-.1183ltla1u =132 41
| Al 2
r=-.093 tau = -.059 2




NMS ordination of the Kostroma vegetation
sample plots with the number of shrub species
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NMS ordination of the Kostroma vegetation
sample plots with the number of shrub species

in the upper understorey overlay
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NMS ordination of the Kostroma vegetation
sample plots with the species number of
different ecological-coenotic groups overlay
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NMS ordination of the Kostroma vegetation
sample plots with the number of boreal species

overlay
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NMS ordination of the Kostroma vegetation
sample plots with the number of nemoral species
overlay
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NMS ordination of the Kostroma vegetation
sample plots with the number of nitrophilous

species overlay
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NMS ordination of the Kostroma vegetation
sample plots with the number of piny species
overlay
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NMS ordination of the Kostroma vegetation
sample plots with the number of meadow
species overlay
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NMS ordination of the Kostroma vegetation
sample plots with the number of oligotrophic
species overlay
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NMS ordination of the Kostroma vegetation
sample plots with the number of tall herbaceous

species overlay
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Ecological-coenotic structure of forest types
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Jaccard's similarity coefficient for forest

types
GM [Vm |Br [NB [BN |TH [Nt
F 0.4 0.3 0.3 0.3] 0.2 0.2] 01 0.2
GM 11 0.5] 0.3] 0.2| 0.2] 0.2 0.1] 0.3
Vm 11 0.5] 0.4] 0.3 0.3] 01| 0.3
Br 11 0.5| 0.4 0.4| 0.2| 0.3
NB 11 0.6] 0.6] 0.3 0.3
BN 11 0.6] 0.3 0.3
TH 11 0.3 0.3
Nt 11 0.2




Forest types and succession variants from the
15" to 5™ succession stage
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Forest types groups:

B H - BbiICOKOTpaBHasd

B Br - bopearnbHas

B Vm - YepHMYHas

B Gm - 3eneHomMoLWHas
[JF - bopoBas

[ BN - bopeanbHO-HEMOpanbHas
[0 NB - HemopanbHO-00pearnbHas




Generalization of local vegetation
diversity indices

[0 nyTem HenocpenCTBEHHOro COBMeELLEHNA NoKanbHbIX
TOYEYHbIX OJaHHbIX C KapTaMW JleCoHacaXaeHum npu
NCNonb3oBaHUM H6a3 AaHHbIX NecoTakcauMOHHbIX
ornucaHum

0 nyTtem nHTEPNONAUUK NOKASbHbIX TOYEYHbIX 3HAYEHU
XapaKTePUCTUK pa3dHOODpa3unst ¢ UCNonNbL30BaHUEM
AAHHbIX AUCTaHLUMOHHOIO 30HANPOBaHUA U LMdPOBOM
Moaenun penbeda



