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(Pus)dabiskie zal

¥ Visiem ES nozimes zalaju biotopiem: nelabveligs

aizsardzibas stavoklis
¥ Dabas skaitisana: apzinatas ES BD I pielikuma zalaju

atrasanas vietas

Current selection: 2013-2018, Grasslands, Latvia, All bioregions.

Member States reports

Habitat

6110-
6120 - ¥eric sand calcareous grass|.
6210 -
6230 - Species-rich Nardus grasslan_.
6270 -
6410 - Molinia meadows on calcare..
6430 - Hydrophilous tall herb fringe _.
6450 -
6510 - Lowland hay meadows (Alop_..

6530 - Fennoscandian wooded mea...

Rupicolous calcareous or bas...

Semi-natural dry grasslands a...

Fennoscandian lowland speci...

Morthern boreal alluvial mead...
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Grafu konektivitate ainava

¥ ainavu mozaikas elementu un tas
funkcionalo savienojumu tikla analize,
Izmantojot grafu teorijas pieeju

¥ Grafu veido
— mezgli (virsotnes)
— saites (Skautnes)

¥ Var kvantitativi noteikt biotopu un saiknu
nozimi ainavas savienojamibas
uzturéSanai vai uzlaboSanai

Shortcut
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Grafu konektivitate ainava:

metrikas

¥ Sugas vai procesa specifiskas

— Attalums, kada suga spe€j

izplatities

¥ Parvarésanas gruatibu
(izmaksu) matrica
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Landscape Defined in Cost Units

Least-Cost Path

Least-Cost Corridor
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Vesture

¥ GrassLIFE projekts
— Visi zalaji «viena maisa»
— Nepilniga izejas datu kopa

grassh fe

¥ Nepieciesamiba veikt detalizétaku analizi péc «Dabas
skaitisanas» pabeigSanas
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Izmantotie dati: zalaju slanis

¥ BVZ slanis (BD II pielikuma zalaju biotopi)
— Dabas skaitisanas projekta rezultats (stavoklis 2023. gada
sakuma)

— 4 zalaju grupas
— Z1: Sausi zalaji (1630, 5130,6530, 6110, 6120, 6210)
— Z2: Vilkakulas zalaji (6230)
— Z3: Méreni mitri zalaji (1630, 6530, 6270_1, 6270_2, 6510_1, 9070)
— Z4: Mitri un slapji zalaji (1630, 6530,6270_3, 6410, 6430, 6450)

— Rasterizéti 20 x 20m izskirtspéja
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NAA
Izmantotie dati: «izmaksu karte»

¥ VeidoSanai izmantotas valsts méroga datu kopas
— LAD klientu lauki
— Mezu valsts registrs
— Topografiska karte (1:10000 )
— VRI zalaji (Sentinel-2 satelitattélos detektétie zalaji, 3 razibas klases)
— Citas «dabas skaitiSanas» zalaju grupas
¥ «piksela skérsosanas izmaksu» vértibas katrai virsmas klajuma kategorijai
Rasterizéeti 20 x 20m izskirtspéja
Kombineti ar nosacijumu («conditional») algoritmu palidzibu

€

¥ Katrai zalaju grupai: Ainavas karte = «piksela skérsosanas izmaksu» karte
(kopa 4 izmaksu kartes)



‘ LATVIANATURE

" 4

Piksela skersosanas izmaksas

Caurlaldlba Skaidrojums

100% caurlaidiba max caurlaidiba, kad ir visi veicinoSie faktori (zalajs un ta plausana vai ganisana)
5 stipri atvieglinata plisma zema vegetacija, daleji piemerots biotops. Suga var izplatities pakapeniski

10 5 EnleliEE [TsiE videji augsta vai skraja vegetacija, daléji piemeérots biotops. Suga var izplatities

pakapeniski
15 vaji atvieglinata plisma augsta vegetacija, dal€ji piemérots biotops
20 neitrala caurlaidiba caurlaidibu nodroSina tas, ka nav fizisku skérslu
30 vaji bremzeta plusma zema vegetacija, nepiemeérots biotops
40 vidéji bremzéeta plusma vidéji augsta vegetacija, nepiemérots biotops
50 stipri bremzéta plisma augsta vegetacija, nepiemérots biotops
60 loti stipri bremzeta plisma loti augsta vegetacija, nepiemérots biotops
0% caurlaidiba (ir tikai i ; . _ ,
100 ° ( bliva apblve bez zalajam zonam, plismas nav.

ierobezojumi)
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Piksela

landus_A

meldrajs tdent

seklis

augludarzs

grants

grislajs

izcirtums

izcirtums (ja nav parklajuma ar mez
izdegums

jaunaudze (Ariar meza tipu parklat

1.5

0.5
0.5
0.1
0.1
0.1
0.1
0.5

skersosanas izmaksas

Veg.augstums/bieziba 3 klases: . Koefic. 2022 4 zalaju grupam
Biotopa piemérotiba 1 - nav piemérots (nav sugu, kas var dzivot), 2 - dal3ji

Biotopa

Veg.augstu pieméro Koeficie
ms/bieziba  tiba nts, 2021

1 1 50

na na 20

2 2 30

na na 20

2 2 30

2 2 30

2 2 30

2 2 30

1 1 50

Meéreni  Mitri un
mitri slapji
Sausi zalaji zalaji
zalgji (1630, (1630,
(1630, 6530, 6530,627
5130,653 6270_1, 0.3,

0, 6110, Vilkakula 6270_2, 6410,
6120, szalaji 6510 _1, 6430,
6210) 6230 9070) 6450)

50 50 50 50
20 20 20 20
30 30 30 30
20 20 20 20
30 30 30 15
So vajadzetu atbilstoSi meza tipam - sk.tal
15 15 15 15
15 15 15 15
60 60 60 60
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Konektivitate atskirigam

¥ Sugu mobilitate ir atskiriga
¥ Pielagoti konektivitates modeli dazadam
mobilitatem
¥ Maksimalais parvaramais «izmaksu
attalums»
- 50
— 100
— 200
— 500
— 1000
— 2000

mobilitatem
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Maksimalais parvaramais izmaksu
attalums: 21 - 50
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Maksimalais parvaramais izmaksu
attalums: 21 - 100
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Maksimalais parvaramais izmaksu
attalums: Z1 - 20
R R
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Maksimalais parvaramais izmaksu
attalums: Z1 - 500
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Maksimalais parvaramais izmaksu
attalums: Z1 - 1000

Ve i A
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Maksimalais parvaramais izmaksu
attalums: Z1 - 2000
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Ka merit konektivitati

4 metriku limeni

¥ Globalas metrikas

¥ Komponentu metrikas

¥ Lokalas (plankuma limena) metrikas

¥ Delta (plankuma individualas ietekmes) metrikas

Komponente Saja gadijuma ir savstarpéji saistitu zalaju grupa, kuru konektivitate ir
nodrosSinata sugam, kuru izplatiSanas kapacitate ir 100 izmaksu vienibas un vairak. Neitrala
matrica 100 izmaksu vienibas nozimé 100 metrus, bet plismas bremzéjosos vai veicinosos
apstaklos attiecigi mazak vai vairak atkariba no zemes apauguma.
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Betweenneess centrality
Interaction Flux

Current Flow

Clustering Coefficient
Connectivity Correlation
Closeness Centrality
Node degree
Eccentricity

Equivalent Connectivity
Probability of Connectivity
Integral Index of Connectivity
Harary Index

Graph Diameter

Flux (sum of)

Number of Components

Mean Size of the Components
Size of the Largest Component
Class Coincidence Probability
Expected Cluster Size

Wilks’ Lambda

IF
CF
CC
CCor
CCe
Dg
Ec

EC

PC

IC 50-2000
H

GD

F 50-2000

NC
MSC
SLC
CCP
ECS

50-2000

Izrekinatas metrikas
0 N 7 P

50-2000

50-2000

50-2000

50-2000

50-1000



‘LATVIANATURE Maksimalas parvaramas
VA izmaksas Z1: 50

Equivalent Connectivity (EC): Kvadratsakne visu plankumu paru ietilpibas produktu summai,
kas svérta péc to mijiedarbibasvarbutibas EC

EC_d50_p0.5_21_¢

2.7814e+08
D13!§IUQE+UE
400.00

NCyiopa = 3312
ECyional = 4982289.585907743
PCyiopar = 1.385133455264758*10°
SOfFy100a1 = 93748360.80546916



‘LATVIANATURE Maksimalas pé rvaramas
VA izmaksas Z1: 100

EC_d100_p0.5_M1

29721e+08
D1 A862e+06
400.00

N Cglobal = 2817

ECyiopat = 5355777.763903724
PCyioba = 1.6005851441853534*10°

SOfF yoa = 170594768.33464503
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VAA Maksimalas parvaramas izmaksas: 200

EC_d200_p0.5_21

3.5565e+06
D1 Jr84e+06
400.00

NCyiopal = 2270
ECyiona = 5903335.359048013
PCyional = 1.9445924580180054*10°
SOfF 4 06a1 = 309362594.10114807



‘LlATl‘"'ANATURE Maksimalas parvaramas izmaksas: 500

EC_d500_p0.5_71,

6.1396:+06
DBU?UUE+UE
400.00

NCgIobaI = 1410
ECq 10001 = 7361833.64809033
PC,1oa1 = 3.0241664106331123*10°

SOfF1pa = 773042982.6515952
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VA Maksimalas parvaramas izmaksas: 1000

EC_d1000_p0.5_1

7.4379e+06
D3?1 03e+06
200.00

I\ICgIobaI =703
ECyiopa = 9241831.358814292
PCyiopal = 4.765953106503192*10°
SOfF 410pa = 1669208278.773393
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Maksimalas parvaramas izmaksas: 2000

EC_d2000_p0.5_71

§.2019e+06
D4601 4e+06
800.00

NCyiopa = 193

ECyiope = 12186421.070702769
PCyionsl = 8.286784518372809%10°
SOfF1pa1 = 4130236199.444673
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Maksimalas parvaramas izmaksas: 2000

/2

EC_d2000_p0.5_Z

31.9166e+05
D195238+05
800.00

NCyiopa = 206

EC,iopa = 871023.957788622
PCyional = 4.2334446618703994*10-11
SOfFgyopar = 43794768.21200492
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VA Maksimalas parvaramas izmaksas: 2000

Z3

EC_d2000_p0.5_Z:

2.5404e+07
D1 2748e+07
2800.0

NCglobal =52
EC,io5a = 25541314.43914254
PCyiopal = 36.40157488502236*10°
SOfF g1opa = 26559576295.08344
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VA Maksimalas parvaramas izmaksas: 2000

/4

EC_d2000_p0.5_7!

4.8648e+07
D243259+U?
1600.0

NCglobal =83
ECq 10001 = 48715547.052889585

PCyiopa = 132.4246560837495%10°
SOfFy1pa = 3798096325.864642
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Globalas konektivitates metrikas pie dazadam
maksimalajam parvaramajam izmaksam

Number of Components (NC) Equivalennt Connectivity (EC) Probability of Connectivity (PC)

8000 60000000 1.40E-07
7000 50000000 1.20€-07
6000 1.00E-07
<000 71 40000000 —1
8.00E-08
4000 ===72 30000000 —172
6.00E-08
—73 — 73
3000 20000000
2000 —74 74  4.00E-08
1000 10000000 > 0OE-08 /
0 0 0.00E+00
50 100 200 500 1000 2000 50 100 200 500 1000 2000 50 100 200 500 1000 2000

—— 7
— 7 )
—— 7 3

— 7 /]
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Betweenness Centrality index
Z1: max parvaramas izmaksas 50

:

A

BC_d50_p0.5_beta1_z1_50 [T 33020673 - 50220661
[ 50220662 - 68637516 ||
I 3720383 - 7942228 | 95019709 - 173422983 5883033314 - 14434936259

I 7942220 - 14800493 [ 173422084 - 286008856 [ 14434936260 - 40347352221

[
B - 3720382

I 14809494 - 22561299
I 22561300 - 33020672

] 68637517 - 95019708

286908857 - 543000026 ||| 40347352222 - 75399736279
543000927 - 1063080700 [N 75399736280 - 248977975113

Isako celu caur fokalo plankumui summa. Katrs cel$ tiek svérts

ar savienoto plankumuietilpibasun mijiedarbibasvarbutibas

reizinajumu
J ﬂ BC, = Zzas B —ady

Jke{l.n} k< 5,ieP

1063080701 - 1962334560
1962334561 - 2945204997
2945204998 - 5883033313
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VAA

Betweenness Centrality index
Z1: max parvaramas izmaksas 100

l BC_d100_p0.5_beta1_Z1_100 [T 233585407 - 333534926 | 2740876185 - 4128340635
o [ 333534927 - 507828398 || 4128340636 - 6280842168
I - 35548354 [ 507828399 - 750003772 6280842169 - 13476262271

I 5548355 - 70056638 | 750093773 - 1064171224 13476262272 - 30524127687
I 7ooseese - 111074530 | 1064171225 - 1500682573 [[111] 30524127688 - 45703303593
[ 111974540 - 167862683 1500682574 - 2088682017 45703303594 - 186321081057

f [T 167862684 - 233585406 | 2088682018 - 2740876184 [JII] 186321081058 - 697816077781
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Flux
Z1: max parvaramas izmaksas 50

L

I 5692 - sest
I ses2- 11605
[ 11606 - 15558

I 3375 - 5801 [

48427 - 64741 542074 - 881988
64742 - 86742 881989 - 1461164

| 35855 - 48426 347097 - 542073

|
Fokalajam plankumami: plankumu, kas nav i, ietilptbu summa,
kas svertas atbilstoSi to minimalajam attalumamlidz fokalajam
plankumam caur grafu. ST summa ir potencialasizkliedes raditajs

no plankumaii vai, gluzi pretéji, uz plankumui . .
F; = Z aje ady
- L j#i
T )
.“.' “’l. 4 ~§
% e 7 r’#r
b i A ol
; S st
IVTL - i—l‘—
¢
", i F_d50_p0.5_beta1_21_50 [ 15559 - 20608 | 119033 - 167423 L
& [t 20609 - 26763 | 167424 - 239512
& I - core [ 26764 - 35854 | 239513 - 347096

86743 - 119032 [ 1461165 - 2652436
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Flux
Z1: max parvaramas izmaksas 100

[ F_d100_p0.5_beta1_21_100 [0 28716.453091 - 38839.205688 | | 199423.494642 - 262%6&35';91{7
I 0.000000 [ 38839.205689 - 53409.516720 | | 262864.299118 - 342032.965195
I 0.000001 - 5768.00296 1 [T 53400.516730 - 71517.788560 || 342032.965196 - 443603.860759
.» [ 5768.002962 - 10048418008 [ | 71517.788561 - 91922569721 || 443603.860760 - 567339.176233
- 10048.418009 - 14927.049889 D 91922.569722 - 115704.779122 [: 567339.176234 - 857142.209563
I 14927.049890 - 21145.609303 [ | 115704.779123 - 147455 971869 857142.209564 - 1726605653939
' “* [ 21145.609304 - 28716.453090 | 147455.971870 - 199423 494641 [ 1726605.653940 - 2812899.102855




‘ LATVIANATURE

Kam izmantot metrikas

¥ Aizsardzibas / saglabasanas prioritasu noteiksanai
— Kuriem no zalajiem arpus IADT visjégpilnak nodrosinat
aizsardzibu?
— Kuros zalajos vissvarigak nodrosinat apsaimniekosanu?

¥ Zalaju biotopu atjaunosanas/izveidosanas planosanai
— pBVZ un PPG
—Jauni zalaji «stratégiskas» vietas

¥ Zalaju konektivitates atjaunosanas/izveidosanas
planosanai
— Paslaik nesavienoto komponensu savienoSana
— Esoso koridoru kvalitates uzlabosana
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VAA

Konektivitates atjaunosana ka dabas
aizsardzibas merkis

¥ Konektivitate ka biotopa funkciju kvalitates un
atjaunosanas iespé&jas raditajs
¥ Biotopu «tipisko sugu» metapopulacijas
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Secinajumi

Latvijas BV zalaju konektivitate sugam ar vajam
izplatiSanasspejamir loti zema

Vilkakulas zalaju konektivitate ir kritiski slikta

pie visiem parvaramo «izmaksu» sliekSniem

Konektivitateir labaka méreni mitriem un
slapjiem zalajiemun pietiekama tikai
mobilakajam sugam (sp€&j parvarét «izmaksas»
500 un vairak)

Individualu zalaju nozime konektivitates

nodrosSinasana mainas, mainoties
maksimalajam parvaramajam «izmaksam»
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