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1. DARBA VISPARIGS RAKSTUROJUMS
Teémas aktualitate

Globalizacijas procesa rezultata aizvien vairak cilveku dzivo pilsetas. Pilsétu
teritorijas esoSie mezi nodroSina kontaktu ar dabu apméram 70% no Eiropas
iedzivotajiem. Pils€tas mezi, to funkciju un specifiskas apsaimniekoSanas dg| ir
kluvusi par dabas vides teritorijam, kuras dabiskas sukcesijas procesus ir aizstajusi
antropoggnie traucgjumi.

Sobrid pasaulé pilsétu mezu apsaimniekoganas joma akcenté nepiecie$amibu péc
vienlaiciga to socialo un ekologisko funkciju nodro$inajuma. No vienas puses, pilsétas
mezu apsaimniekotaju uzdevums ir apmierinat cilvéku pamatvajadzibas pec
saskarsmes ar dabas vidi: jaspgj uzturet zalas teritorijas tada limeni, lai tas uzlabotu
pilsétas ainavu, veicinatu cilvéku velmi regulari apmeklét mezus, nodarboties ar
fiziskajam un cita veida aktivitateém, ka arT kopuma uzlabotu pilsétas iedzivotaju
labklajibu. Tomér pilsétas mezu ekosistemas pakalpojumi ir nemateriali, un nereti
sabiedribas atticksme pret mezu apsaimniekosanu ir vienaldziga, ka ari tie$i vai netiesi
notiek pilsétas mezu degradacija, to pakalpojumu un veértibu samazinasanas.

No otras puses, pilsétu mezu apsaimniekotajiem javeicina arl meZza ekologisko
funkciju ilgstpgjiba, kuras vadiba ir pretruna ar socialo funkciju nodro$inasanu.
Ekstensiva meZa apsaimniekoSana ir ekonomiski izdevigs panémiens, kas aizkave
ckosistémas lidzsvara stavokla sasniegSanu, rada heterogénu ainavu un nodroSina
labveligus apstaklus biologiskas daudzveidibas saglabasanai. Ka pierada esoSie
petijumi, vertikali un temporali heterogéna meza ainava veicina meZa ainavas vizualo
estétiku un veicina mezu socialo (rekreacijas) funkcijas palielinasanos.

Rekreacija ir mezu ekosist€mas traucgjums, kura vadibai nepiecieSami
starpdisciplinari p&tfjumi. Lai nodroSinatu musdienigas pilsétas ilgtsp&jibu, praktiskaja
pilsétas meZu apsaimnieko$ana ir japielieto ainavekologiska pieeja, apvienojot
ekologijas, sociologijas un ekonomikas zinatnes.

Pétijuma merkis
Darba mérkis: sniegt ieteikumus ilgtsp&jigai pilsétu mezu apsaimniekoSanai Riga,
nodrosinot mezu funkciju un pakalpojumu daudzveidibu.
Pétnieciskie uzdevumi
1) analizét pilsétas mezu lomu un devumu ilgtsp&jigas pilsétvides konteksta;

2) veikt meza ainavas un rekreacijas pakalpojumu novert§jumu Latvija un Riga;
3) analizét rekreacijas slodzes ietekmi uz Rigas pilsétas meZu vegetaciju;



4) noskaidrot meza apsaimniekoSanas panémienu ietekmi uz respondentu meza
ainavas izveli, ,,ainavas derigumu” un butiskumu dazadam respondentu grupam,;
5) veikt Rigas pilsétas mezu sadalijumu.

Promocijas darba izvirzitas hipotezes

1) iedzivotaji rekreacijai izvelas intensivi apsaimniekotas meza - parka ainavas;

2) pilsétas meZzos pastiprinatas rekreacijas slodzes ietekm& notiek borealajiem
meZiem tipisko augu sugu izmainas visos vegetacijas stavos;

3) pilsétas mezos notiek jaunu vegetacijas sabiedribu veido$anas, kuru
apsaimnieko$ana nepiecieSams pielietot atSkirigas metodes.

Novitate, zinatniska un praktiska nozimiba

Promocijas darbs ir starpdisciplinars petijums, kurd integrétas ainavas
ekologijas, urbanas ekologijas, teritorijas plano$anas, pilsétas meZu apsaimnieko$anas,
ainavas estétikas, ka arT sociologijas jomas. Promocijas darba zinatniskais devums ir
dazadu faktoru mijiedarbibu un sakaribu analize, kas rada priezu lana vegetacijas
sastava izmainas Rigas pilséta, ko var interpol&t ar uz citiem meZa augsanas apstaklu
tipiem. Pirmo reizi Latvija meza rekreacijas monetaras vértibas noteik§ana izmantota
izvéles eksperimenta metode (Choice Experiment). Analizéta meZa apsaimnieko$anas
pan€mienu ietekme uz respondentu meza ainavas izveli rekreacijai, noteikts ,,ainavas
derigums” un hipotetiskas ainavas izve€les biitiskums dazadam respondentu grupam,
kas atspogulo pretrunas, saskarsmes punktus un kompromisus starp meza ekologisko,
socialo funkciju nodrosinajumu, ka ari ta ainaviskajam kvalitatém. Promocijas darba
praktiskais devums ir izv€les eksperimenta metodikas izstrade rekreacijas monetaras
vertibas noteikSana; hipotetisku ainavu alternativu modelu izstrade, kas izmantojama
iedzivotaju rekreacijas ainavas uztveres pétijumos; potencialo apmekl&jumu skaita
noteikSana Rigas pilsétas mezu teritorija; ka arf sniegti ieteikumi Rigas pilsétas mezu
apsaimnieko§ana.

Promocijas darba struktiira un apjoms

Promocijas darba pirma nodala ir literatiiras apskats, kura pilsétas mezi analiz&ti
no pilsétplanosanas, meZu apsaimniekoSanas, biologiskas daudzveidibas, rekreacijas,
k@ arT ainavas vizualas un ekologiskas estétikas skatu punkta.

Otraja nodala aprakstits pétijumu objekts un datu statistiskas apstrades,
vegetacijas analizu, ka arT izv€les eksperimenta izmantoto metozu aprakstu.

Tresaja nodala analizeti dati un izklastiti iegiitie rezultati: veikts ieskats Rigas
pilsétas mezus ietekmé&josajajos geografiskajos un sociali- ekonomiskajos faktoros;
analiz€ta sabiedribas meza ainavas uztvere, mezu rekreacijas pakalpojumu
nodrosinajums, ka arT iedzivotaju v€lmes un paradumi Rigas un Latvijas meZos;
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izklastiti empirisko datu analiZzu rezultati par rekreacijas slodzes ietekmi uz Rigas
meZu masivu vegetaciju; aprakstiti izvéles eksperimenta rezultati; veikta mezu masivu
grupésana pec apsaimniekosanas principiem.

Darba ietverti 10 secinajumi un 7 priekslikumi. Promocijas daba apjoms — 111
lapaspuses; informacija apkopota 25 att€los, 19 tabulas un 9 pielikumos; izmantoti
225 literatiiras avoti.

I. Jankovskas promocijas darbs ,Rigas pils€tas mezu apsaimniekoSanas
problematika un risinajumi” izstradats ar Eiropas Sociala fonda projekta ,,Atbalsts LLU
doktora studiju istenosanai” (vienosanas Nr. 2009/0180/1DP/1.1.2.1.2/09/IP1IA/VIAA/017)
atbalstu.

Zinatniska darba aprobacija

Zinatniskas publikacijas par darba temu:

1) Jankovska, I., Straupe, 1., Panagopoulos, T. (2010) Naturalistic forest landscape
in urban areas: challenges and solutions. In: Latest Trends on Urban Planning and
Transportation. Proceedings of The 3rd WSEAS International Conference on
Urban Planning and Transportation. Jha M. (ed.), p. 21 - 26.

2) Jankovska, I., Straupe, 1., Panagopoulos, T. (2010) Professionals awareness in
promotion of conservation and management of urban forests as green
infrastructure of Riga, Latvia. WSEAS Transactions on Environment and
Development, Volume 6, Issue 8, p. 614-623.

3) Jankovska, I., Panagopoulos, T. (2010) Challenges and prospect of urban
allotments in Latvia and Portugal. In: Advances in Urban Rehabilitation and
Sustainability. Proceedings of 3rd WSEAS International Conference on Urban
Rehabilitation and Sustainability (URES’10). Panagopoulos T., Noronha
T., Beltrao J. (eds.), p. 113 - 119.

4) Jankovska, I., Donis, J., Straupe, I. (2011b) The assesment of forest recreational
potential in Latvia. In: Research for Rural Development 2010. Annual 16th
International Scientific Conference Proceedings. Z.Gaile, A.Zvirbule-Beérzina,
T.Juhna, I.Arhipova, G.Assouline, I.Ciprovi¢a, A.Kakitis, A.Dumbrauskas,
AlJansons (eds.). Volume No. 2, p. 65-71.

5) Jankovska, I. (2011) Urban green infrastructure: the role of allotments in city resilience.
In: Land Management for Urban Dynamics. Innovative Methods and Practices in a
Changing Europe. M.Tira, van der E.Krabben, B.Zanon (eds.). COST TU 0602 Action
,,Land Management for Urban Dynamics”, Final Report, p. 343-358.

6) Panagopoulos, T., Jankovska, I., Straupe, I. (2012) Second life 3D city virtual
environment as an urban planning tool for community engagement. In: Recent
researches in Environmetal Science and Landscaping. Proceedings of the Sth
WSEAS International conference on landscape architecture. Burley J., Loures L.,
Panagopoulos T. (eds.), p. 13 - 19.



7)

8)

9

Straupe, 1., Jankovska, I., Ozolina, 1., Donis, J. (2012) The evaluation of pine forest
vegetation in Riga city, Latvia. In: Recent researches in Environmetal Science and
Landscaping. Proceedings of the 5th WSEAS International Conference on Landscape
Architecture. Burley J., Loures L., Panagopoulos T. (eds.), p. 20 - 25.

Straupe, 1., Jankovska, I., Rusina, 1., Donis, J. (2012) The impact of recreational pressure on
urban pine forest vegetation in Riga city, Latvia. In: International Journal of Energy and
Environment. Baghdadi M.A.R.S., Hamid H.R.A. (eds.), Volume No. 6, p. 406 - 414.

Pavlyuk, D., Jankovska, 1. (2012) Using of stated preference models for forest management: a
case of Riga. In: Reliability and Statistics in Transportation and Communication. Proceedings of
the 12th International Conference RelStat’12. 1.V Kabashkin, 1.V.Yatskiv (eds.), p. 45-54.

10) Jankovska, 1., Donis, J., Straupe, 1., Panagopoulos, T., Kupfere, L. (2013) Assesement of the

forest recreational accessibility in Latvia. In: Fresenius Environmental Bulletin Volume No. 22,
No. 7b,p.1-7.

Promocijas darba rezultatu prezentacija zinatniskajas konferences:

1)

2)

3)

4

5)

6)

7)

The 3rd WSEAS (The World Scientific and Engineering Academy and Society)
International Conference on Urban Planning and Transportation. 2010. gada 22.-
24. jilijs, Corfu Island, Greece. Referats: Jankovska, 1., Straupe, 1., Panagopoulos, T.
Naturalistic forest landscape in urban areas: challenges and solutions.

The 3rd WSEAS International Conference on Urban Rehabilitation and
Sustainability (URES’10). 2010. gada 3.-5. novembris, Algarves universitate, Faro,
Portugale. Referats: Jankovska, 1., Panagopoulos, T. Challenges and prospect of
urban allotments in Latvia and Portugal.

17th Annual International Scientific Conference ,,Research for Rural Development
20117. 2011. gada 18.-20. maijs, LLU, Jelgava. Referats: Jankovska, 1., Donis, J.,
Straupe, 1. The assesment of forest recreational potential in Latvia.

The 5th WSEAS International Conference on Landscape Architecture (LA’12). 2012.
gada 4.-5. maijs, Algarves universitate, Faro, Portugale. Referats: Straupe, 1., Jankovska,
L., Ozolina, 1., Donis, J. The Evaluation of Pine Forest Vegetation in Riga City, Latvia.
The 5th WSEAS International Conference on Landscape Architecture (LA’12). 2012.
gada 4.-5. maijs, Algarves universitate, Faro, Portugale. Referats: Panagopoulos, T.,
Jankovska, I., Straupe, I. Second Life 3D City Virtual Environment as an Urban
Planning Tool for Community Engagement.

The 12th Intrnational Conference RelStat’12 ,Reliability and Statistics in
Transportation and Communication”. 2012. gada 17.-20. oktobris, Transporta un
sakaru institlits, Riga. Referats: Pavlyuk, D., Jankovska, I. Using of stated
preference models for forest management: a case of Riga.

International Conference UFPE ,Urban Forests and Political Ecologies.
Celebrating Transdiciplinarity”, 2013. gada 18.-20. aprilis, Toronto Universitate,
Kanada. Jankovska, I., Straupe, 1., Brumelis, G. 2013. Urban forests of Riga,
Latvia — pressures, naturalness, attitudes and management.



2. PETIJUMA MATERIALS UN METODIKA

Rigas pilsetas administrativas teritorijas robezas esoso zalo struktiiru veido 15
mezu masivi, kas savienoti ar arpilséta esoSajiem meziem, vai nelieli, izoléti mezu
masiviem, kas saglabajuSies no senajam dabas teritorijam vai staditajiem meziem.
Galvena koku suga Rigas pilsétas meZos ir parasta priede Pinus sylvestris L. (88% no
kopgjas mezu platibas), kas aug nabadzigas smil$ainas augsnés. P&tijums veikts priezu
lana meZos, kas veido 33% no visiem Rigas pilsétas meziem. Mezaudzes veido
viendabigas, apméram 80-100 gadus vecas priedes.

Rigas pilsétas meza ainavu pakalpojumu novertéjums. P&tijuma veikta sociologiska
aptauja ar mérki - noskaidrot profesionalu (pils€tas planotaju un dabas teritoriju
apsaimniekotaju) attiecksmi pret dabiskajam meza ainavam Rigas pilseta, ka ar1
iespgjamas viedoklu atSkiribas starp respondentu grupam ,planotaji” un
»apsaimniekotaji”. Datu apstrad€ izmantota kvantitativa p&tijjumu metode - stratificéta
nejausa izlase. Aptauja sagatavoti 20 apgalvojumi par dabisko mezu ainavu
pakalpojumiem un to devumu pils€tvideé. leglitie rezultati analiz&ti, izmantojot SPSS
V.10 un Microsoft Excel 2007. Pielietoti HT — kvadrata (x2) testi, nosakot atSkiribu
butiskuma p<0,1 — 0,01 Iimeni starp abu respondentu grupu atbilzu frekvencu
sadalfjumiem.

Latvijas un Rigas pilsétas mezu rekredacijas pakalpojuma novértéjums. Projekta
»Papildus pétijumi integréto vides un meza ekonomisko kontu izstrade Latvija”
(Iigums Nr. 51110/C-116, Latvijas Republikas Zemkopibas ministrija) ietvaros 2010.
—2011. gada (promocijas darba autore piedalijas ka nekoksnes pakalpojumu eksperte)
veikts petljums par nekoksnes pakalpojumu devumu valsts ekonomika 2009. gada.
Datu apstradé izmantota SPSS V.19 programmatiira. Veikti HT — kvadrata (y2) testi, lai
noteiktu atSkiribu butiskumu (p<0,01) starp dazadu respondentu sociali-ekonomisko
grupu atbilzu frekvenéu sadalijumiem. Dati, kas iegiiti $aja aptauja, izmantoti, lai
noteiktu Latvijas regionu nodro$inagjumu ar meZu rekredcijas resursiem, ka ari, lai
noteiktu iedzivotaju rekreacijas paradumus, atkariba no regiona meZainuma.
Izmantojot SPSS V.14, veikta daudzvariaciju dispersijas analize (divu faktoru
ANOVA). Pielietots Geimsa - Hovela tests, nosakot iespgjamo bitiskuma Iimeni
(p<0,01) starp Latvijas statistiskajiem regioniem sekojoSiem rekreacijas mainigajiem
lielumiem: 1) starp regiona mezainumu un attalumu, kadu cilveki veic ar meérki
atpiisties meza, 2) starp popularakajiem rekreacijas mérkiem un regionu. Izmantojot
Microsoft Excel 2007, Rigas pilséta noteikts vidgjais attalums, ko cilveki veic 1idz
mezam, ka arT transporta veids atkariba no apmeklgjumu biezuma (darbdienas,
nedglas nogal@s, brivdienas/ atvalinajuma).

Aptauja iegiitie rezultati izmantoti treSaja pétijuma, nosakot potencialo
rekreacijas slodzi Rigas pils€tas mezu nogabalos. P&tijuma modeli izmantoti dati par
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iedzivotaju skaitu 1,5 km radiusa ap katru meza masivu, lai prognozétu potencialo
apmekl&jumu skaitu katra meza masiva nogabala, kas veikts darbdienas 1,5 km
attaluma no savas dzivesvietas viena gada laika (Jankovska et al., 2013). Datu
apstradé izmantots ESRI ArcMap 9.3.

Mezu vegetacijas novertejums. Pétijuma rezultati veikti ERAF projekta ,,Meza resursu
ilgtsp&jigas apsaimnickoSanas planoSanas lémumu piepemSanas atbalsta sist€ma”
(vienoSanas Nr. 2010/0208/2DP/2.1.1.1.0/10/APIA/VIAA/146) ietvaros.

Kopuma 2010. gada vegetacijas sezona ierikoti un apsekoti 45 vegetacijas
uzskaites parauglaukumi (tris parauglaukumi katra no 15 Rigas mezu masiviem).
Vegetacijas uzskaites parauglaukumu lielums - 400 m” (20x20m).Vegetacijas analize
veikta, izmantojot Brauna — Blanké metodi (Diekmann, 1999). Vegetacijas dati
apkopoti ar TURBOVEG. Izmantojot Sorenson atSkiriguma indeksu, veikta klasteru
analize. Atskiribas augu sabiedribu sugu sastava testétas ar Indicator Species Analysis,
nosakot sugu indikatora vertibas katra grupa. Indikatora veértibu butiskums noteikts,
veicot aprékinus ar Montekarlo testu (MonteCarlo test). Vegetacijas ekologiskie
gradienti noskaidroti, izmantojot netieSo ordinacijas metodi - Non Metric
Multidimensional Scaling (NMS), izmantojot PC-ORD 5.

Lai izskaidrotu ordinacijas rezultatus, izmantotas Ellenberga standartskalu
veértibas un vegetacijas stavu projektivo segumu rezultati. Ellenberga indikatoru
vertibas aprékinatas, apstradajot lakstaugu stava datus ar JUICE programmatiru
(Tichy, 2002), nemot véra tikai sugu sastopamibu. Vidgja indikatora vértiba
aprékinata visam vaskularo augu sugam katra parauglaukuma (Ellenberg et al., 1992).

Katrai sugai noteikta augu stratégija, piederiba pie noteiktas funkcionalas
grupas un dzivibas forma. Katram parauglaukumam noteikts procentualais sugas
daudzums katra no iepriek§mingtajam pazimém, un izveidota vegetacijas datu matrica,
atspogulojot vegetacijas veidoSanas procesus. Veikta RDA analize (Redundancy
Analysis), lai noskaidrotu vegetacijas veidoSanas procesus, kas saistiti ar meza masivu
lielumu un rekreacijas slodzi.

Izveles eksperiments. PEétijjuma veikta izvéles eksperimenta (IE) metode realizéta
vairakos etapos:

1) Izveidots IE instruments - aptauja, kas ietver pétamo kvalitativas un kvantitativas
pazimes. Ka meza rekreacijas pakalpojumus ietekméjosie faktori izvélGtas sekojosas
pazimes ar dazadiem Iimeniem: apsaimniekoSana; labiekartojums; biologiska
daudzveidiba; viena hektara apsaimnieko$anas izmaksas (LVL ha™); ainavas vizuala
estetika. Apstradajot esosas ainavas fotofiksaciju (Status Quo) Cetras atskirigas priezu
lana mezu ainavas (,,Bulli”, ,,Anninmuiza”, ,,Mangalsala” un ,,Mezaparks”) ar Adobe
Photoshop 4.0.1, katrai ainavai iegfitas vl septinas hipotetiskas meza ainavas alternafivas;

2) Veikta sociologiska aptauja 2011. gada jilija - augusta ,, face - to - face” latviesu
vai krievu valoda p&c respondentu izvéles;

3) Izveidots stohastisks modelis, kura katrai alternativai j no kopas J piemit kopgja

patérina veértiba Uj, kas satur determinantu (Vj) un stohastisko vertibu (g).
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Determinants (Vj) modeléts ka alternativi-specifiskas vai individuali-specifiskas
pazimes (X;) funkcija. Lidz ar to paterina vienkar3aka lineara forma:

Ui=Xip + &, (1)
kur
U; - kopgja patérina vertiba/ latent utility of the alternative j;
X - alternativi-specifiskas vai individuali - specifiskas pazimes/ alternative- or
individual-specific attributes;
s - nezinamais koeficients / vector of unknown coefficients;
g - stohastiska vertiba/ random component.

Individuali specifiskas pazimes X; ietvéra tikai IE definétos meZa
apsaimniekoSanas pan€mienus: pameza izcir§anu; sauso zaru nozagéSanu; atmirusas
koksnes (kritalu un sausoknu) izvakSanu; rekreacijas labiekartojumu (takas, solini).

Viens no mérkiem, ko sasniedz ar IE, ir respondentu v€lmes maksat par
dazadiem apsaimniecko$anas pan€mieniem (willingness-to-pay) noskaidroSana
(Garrod, 2004). Vélme maksat atspogulo katras pazimes, jeb apsaimniekoSanas
panémiena monetaro veértibu. Dotaja modeli ta izteikta ka eksponentfunkcija, kas
ietver katras alternativas apsaimniekoS$anas cenas logaritmu un citus parametrus
(Pavlyuk, Jankovska, 2012). Galigais vélmes maksat modelis izveidots sekojosi:

U; =1y In (Cena;) + pi(zaru nozagesana) ; + fo(pameza izcirsana) ; + B3 (kritalu )
novaksana) ; + + B4 (labiekartojums) ; + Bs (Status Quo) ; + ¢;

Ar doto modeli novértgja katru no dotajam izvélu kopam.

Izmantojot izvéles eksperimentu, ir iespgjams novertét respondentu labklajibas (welfare)
ietekmi uz katru hipotétisko ainavas modeli. Kompensacijas dispersiju (CV) (compensating
variation) jeb labklajibas mainigo lielumu var definét ka ,,naudas apjomu, ko persona izmanto kada
jauna stavokla ieghiSanai, taja pasa laika saglabajot sakuma stavokla paterina imeni” (Kjaer, 2005).
Pamatojoties uz So definiciju un pielietojot paterina funkcionalo formu, noteica kompensacijas
dispersiju starp SQ situaciju un katru alternativu (Pavlyuk, Jankovska, 2012). Kompensacijas
dispersijas galiga izteiksme:

Xj— X
ACYVj = cenag, exp[ (jw)ﬁ] —cenaj
¥ 3)
kur
Cv; - alternativas kompensacijas dispersija/ compensating variation
) - Status Quo konstante/ SQ constant



4) Noteikts respondentu grupu izvelu bitiskums, veicot salidzinasanu starp Status Quo
situaciju un hipotétiskajam ainavas alternativam. Respondenti sadaliti sekojosas
grupas: ,sievietes”, ,virieSi”, ,respondenti, kas apmeklé mezu darbdienas/nedglas
nogal@s”, ,,respondenti, kas apmekl€ mezu nedélas nogalés”, ,,respondenti ar augstako
un vidgjo izglitibu, kas apmeklé mezu darbdienas/ nedélas nogalés” un ,,respondenti
ar augstako un vidgjo izglitibu, kas apmeklé mezu ned€las nogales”. Ar butiskuma
Itmeni nosaka, kada ir ta meza ainavas alternativa, kuras pazimju un to ITmenu
savienojums respondentiem ir bitisks, attalinoties no SQ situacijas. Bitiskuma
Iimenis starp alternativu pazimém noteikts, aprékinot vidgjo aritmétisko
reprezentacijas intervalu. Pienemot, ka liela apjoma paraugkopas Stjidenta kriterija
teorétiska vertiba t,, = 1,96, tad, ja t;(s<1,96 - sakariba nav biitiska, turpreti, ja
toos> 1,96 - sakariba ir bitiska (Liepa, 1974).

3. REZULTATI
3.1. Pilsetplanotaju un vides apsaimniekotaju viedoklis par
dabiskajam ainavam Riga

Aptaujas datu empiriska sadalfjuma rezultati un statistiska analize par
dabiskas ainavas uztveri un noveértg§jumu to profesionalu grupa, kas plano un
apsaimnieko pilsétas zalo infrastruktiiru (pilsétas planotaji un dabas resursu
apsaimniekotaji) parada, ka kopuma respondenti piekrit definétajiem apgalvojumiem
un augstu noverté dabiskas ainavas, salidzinajuma ar formalajam ainavam (Jankovska
et al., 2010). P&tijums apstiprindja iepriek$ zinamos rezultatus, ka cilvéki ar labakam
ekologiskam zinaSanam, jeb respondenti no grupas ,,Apsaimniekotaji” augstak
novertgja dabisko ainavu lomu un nozimi pils€tas ainava (Gobster, 1999).

Statistiskaja analiz€ butiskako atSkirtbu abu respondentu grupu atbilzu
frekvencu sadalijuma uzradija atbilde uz apgalvojumu, ka dabiskajas ainavas
dabiskais atjaunoSanas process norisinas uzskatamak ka formalaja ainavas
(p<0,01). Butiskumu p<0,05 paradija atbildes, ka: 1) dabiskas ainavas lielaka
meéra rosina uz domas brivibu ka formalas ainavas; 2) dabiskas ainavas lielaka méra
nodroSina cilvékiem kontaktu ar dabu neka formalas ainavas. Bez tam pé&tijums
apstipringja, ka ainavas noveért§jumam un izvélei ir cieSa saikne ar cilvéka
psihologiski-fiziologisko reakciju, un izvéles lielaka méra var bt atkarigas no
afektivas reakcijas, neka tas ir balstitas uz zinasanam (Ozginer et al., 2007).

Ka uzskata Tyrviinen et al. (2003), pilsétas meza ainavas izvéles pamata var
biit regionalas atSkiribas, tadél aptaujas rezultatus nevar interpolét uz visu Latvijas
teritoriju. Rigas zalas infrastruktiiras ainavu veidosana, 11dzigi ka citas Eiropas valstTs,
atrodas anglu ainavisko darzu veidoSanas kustibas ietekmé (Bryant, 2006; Jorgensen,
Hitchmough, 2002) un, kaut arT dabiskas ainavas nozime pilsétvidé ir novérteta,
nepiecieSsamas bitiskas izmainas sabiedribas uztvere, izglitibas programmas un
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likumdosana. Pilsétas meza apsaimniekotajiem jaiesaistas pilsétplanosanas procesos,
veicinot dabas vides integraciju pilsétvidé (Zheng et al., 2011).

3.2. Rekreacija Latvijas regionos un Rigas pilsétas meZos

Rekreacijas pakalpojumu monetara vertiba Latvija. Ka butiskakie mezu rekreacijas
pakalpojumi, kas ietekmé valsts ekonomiku, ir identificeti: 1) izglitiba, 2) sports un citas
fiziskas aktivitate; 3) citi ar rekreaciju saistiti pakalpojumi. Kopgja Latvijas mezu
rekreacijas pakalpojumu monetara vertiba 2009. gad pétijuma noteikta ~ 5,2 milj. LVL.

Rekredcijas mérki un paradumi Latvija. Rezultati apstiprinaja, ka pastav bitiskas
atSkiribas starp respondentu sociali-ekonomiskajam grupam, novértgjot sekojosus
rekreacijas mainigos: apmeklgjumu biezumu, velmi ziedot par labiekartota meza

apmekl&jumu un meza ainavas izveli rekreacijai péc apsaimniekoSanas intensitates
(1.tab.).

1.tabula /Table 1
Respondentu sociali - ekonomisko grupu izvélu batiskums
Results of contingency analysis of choice of socioeconomic groups

Sociali-ekonomiska grupa/ Mainigais
No. Socio-economic group/ Variable ! 11 1 v M Vi
1 Apmeklgjumu biezums/ Frequency of visits *kk *kk *kk - *kk *k
2. | Velme ziedot/ Willingness to contribute - - ok ** o Hkk
3. Meza piemérotiba rekredcijai/ Forest suitability for recreational use
3.1. | Dabisks meZs/ Natural forest ok ok ok ok ok x -
3.2. |Intensivi apsaimniekots meZzs ) sk % s % s
Forest with intensive manangement
3.3. |Labiekartots mezs ) . ) % % )
Forest with recreational amenities
3.4. |Mezs — parks/ Forest - park - HAE - HE ok HE

Apzim&jumi: Batiskums/ Designation: ***- p<0.01; **- p<0.05; * - p<0.10
I - Loceklu skaits gimeng/ Number of members in family; II — Vecums/ Age; Il — Izglitiba/ Education; IV— Tautiba/
Nationality; V- Nodarbosanas/ Occupation; VI - lenakumi uz vienu gimenes locekli/Average income of one family member

Statistiski butiskakas atSkiribas (p<0,01) uzradija sekojosi parametri: gimenes
loceklu skaits, vecums, izglitiba un nodarbosanas (attieciba uz meza apmeklgjumu
biezumu); izglitiba un ienakumi uz vienu gimenes locekli (attieciba uz vélmi ziedot);
gimenes loceklu skaits, vecums, izglitiba, tautiba un nodarbos$anas (attieciba uz
dabiska meza izveli rekreacijai); vecums (attieciba uz intensivi apsaimniekota un
labiekartota meza izvéli); vecums un nodarbosanas (attieciba uz meza — parka izveli
rekreacijai).

Noskaidrots, vai respondentu nosauktais attalums (km), kadu tie veic lidz
mezam, atSkiras dazados regionos (Riga, Pieriga, Kurzeme, Latgale, Zemgale,
Vidzeme) ar dazadu mezainibu (www.csb.gov.lv). Geimsa-Hovela tests (p<0,01)
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uzradija, ka Rigas/Pierigas regiona iedzivotaju veiktais attalumu batiski atSkiras no
lauku regionos veikta attaluma, lai sasniegtu rekreacijas mezus (2.tab.).

2. tabula / Table 2
Rekreacijai veikta attaluma atSkiribu biitiskums péc Latvijas regionu meZainuma
Significance of differences of travel among regions differing in forest cover

Regions / Mezainums 50.4% 553 % 38.6 % 45.0% 57.1%
Region/Forest cover (Riga/Pieriga) (Kurzeme) (Latgale) (Zemgale) (Vidzeme)
Riga/ Pieriga - sksksk sksksk sksksk sksksk
Kurzeme Heokok _ - ook N
Latgale otk R R *
Zemgale skskk sksksk * - *
Vidzeme ok - - * -

Apzim&jumi: Batiskums/ Designation: ***- p<0.01; **- p<0.05; * - p<0.10

Pétijuma noskaidrots, ka pastav bitiskas atSkiribas starp Rigas pilsétas un
lauku regionu iedzivotaju rekreacijas paradumiem. Rekreacijas mérku binominalas
vertibas visiem regioniem att€lotas 3. tabula.

3. tabula / Table 3
Rekreacijas mérki Latvijas regionos
Recreational targets in Latvia regions

Regions/Mérkis — .Tl. - = .T2. - = T3. — — T4 —
Region/Targét Reg}ons Vidgjais Reg}ons Vidgjais Reg}ons Vidgjais Reg_lons Vid&jais
Region |Mean Region |Mean Region |Mean Region |Mean
Kurzeme | -.197*%** [ Kurzeme | - Kurzeme | .207*** | Kurzeme| -
Riga Vidzeme | .268*** [ Vidzeme | .188*** | Vidzeme | .275*** | Vidzeme| -.193**
Zemgale | -.151** [Zemgale | - Zemgale | .169** | Zemgale | .123*
Latgale - Latgale [.142** | Latgale [.155** Latgale [ -.142*%
Pieriga Vidzeme | .189** - - Vidzeme | .207*** | - -
Kurzeme Riga - 197k - - Riga - 205%** | - -
Latgale - - Riga .142** | Riga -.155%* | Riga .142%*
Zemgale Riga - 151 | - - Riga -.169** | Riga 123%*
Vidzeme Riga .268%** | Riga .188*** | Riga - 275%%* Riga 193%*
Pieriga | -.189** [Pieriga Pieriga | -.207***| Pieriga | -

Apzim&jumi: Butiskums/ Designation: ***- p<0.01; **- p<0.05; * - p<0.10

Rekreacijas merki/ recreational targets: T1 — pastaiga/ walking; T2 - senosana,ogoSana/ mushroom and bery picking;
T3 - fiziskas aktivitates (pastaiga, skrieSana, ritenbrauksana)/ physical activities (walking, running, cycling); T4 -
patérina produktu ievaksana (ogoSana, s€nosSana, floristikas materidli un arstniecibas augi)/ commercial harvest of
berries,mushrooms, floristic matherials, medical herbs)

Geimsa — Hovela testa izmantoSana datu analizg pieradija, ka Rigas/ Pierigas
regiona respondentu rekreacijas mérki ir butiski atSkirigi no lauku regionu
respondentu meérkiem: Rigas regiona iedzivotaji vairak izvelas merki .,fiziskas
aktivitates”, pargjo regionu iedzivotaji - ,,patérina produktu ievaksana”.



Talakaja analizé izmantoja Rigas pilsétu vispopularaka merka — ,fiziskas
aktivitates”. Tika noteikts, ka vid€jais attalums, kadu cilvéki ikdiena veic lidz mezam
Riga ir 1,5 km. Lai veiktu potenciala apmeklg&jumu skaita telpiskas izplatibas
aprékinus Rigas mezu masivos, izmantots ArcGIS (3.3.att.). Prognozgtais
apmeklgjumu skaits pieradija, ka palielinata urbanizacijas slodze raksturiga
galvenokart izoletajos un nelielajos mezu masivos, kas novietoti tuvak pilsétas
centram vai apdzivotajiem rajoniem.

A
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1. att. Potencialais apmekléjumu skaits Rigas meZos 1,5 km attaluma,
ejot kajam ar meérki ,,pastaiga”
Fig. 1. Distribution of forest recreational visits / year on foot to the forest tracts
at the distance 1.5 km from the residental areas in Riga city

3.3. Rekreacijas slodzes ietekme un Rigas pilsétas meZu vegetaciju

Lai analiz&tu rekreacijas ietekmi Rigas meZzu masivos, novertéts augu sugu
sastavs. Klasteru analizes rezultata visi Rigas mezu mastvi sadaliti 2 lielas grupas —
neietekm@tie (mezu masivi ar sekojosam augu sabiedribam: Pyrola rotundifolia-Pinus
sylvestris, Pleurozium schreberi-Pinus sylvestris, Calamagrostis epigeios-Pinus
sylvestris) un ietekmétie mezi (meZu masivi ar sekojo$am augu sabiedribam:
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Amelanchier spicata-Pinus sylvestris, Acer platanoides-Pinus sylvestris Cotoneaster
lucidus-Pinus sylvestris). Koku stava projektiva seguma salidzinajums (% )
neietekmétajos un ietekmé&tajos mezos paradits 4.tabula.

4.tabula / Table 4
Vegetacijas stavu projektiva seguma vidéjas vertibas
priezu lana meZos Riga
Mean values of vegetation layer cover in Riga Myrtillosa forest communities

Mainigie/ Sabiedribas| Pyrola Pleurozium | Calamagrostis| Amelanchier |Acer Cotoneaster
Variables/ rotundifolia-{ schreberi- | epigeios- spicata- platanoides- | lucidus-
Communities P. sylvestris|P. sylvestris |P. sylvestris | P. sylvestris |P.sylvestris | P.sylvestris
Koki Vid. 46.67 62.78° 43.33% 54.17 55.00 50.78
Trees St.nov. | 11.69 10.86 8.16 7.18 18.03 12.62
Krami  [Vid. [ 26.67° [ 22.89"* | 3533 50.92° 30.00 45.56
Shrubs St.nov. | 8.76 27.03 14.51 17.76 8.66 8.82
Lakstaugi [Vid. | 56.67 63.11>° | 48.33 61.50 25.00° 40.56°
Herbs St.nov. | 22.29 15.60 4.08 11.42 10.00 18.27
Stnas  [Vid. | 65.00% | 74.67% | 73.33%>° 24.00"*° ] 0.00"*° | 18.00"*
Mosses  |St.nov. | 8.94 14.44 5.16 20.49 0.00 14.74

Apzim&jumi: *Skaitli norada, kuras augu sabiedribas butiski atkiras (p<0,05) péc vid&am vertibam,
izmantojot Kruskal-Wallis testu/ Numbers in superscript indicate plant communities for which the mean
ranks significantly (p<0,05) differed according to non-parametric Kruskal-Wallis test; Vid — vidgjais/
mean, St.nov — standarta novirze/ standart deviation

Pétitajos 15 Rigas pilsétas mezu masivos kopuma konstatetas 154 vaskularo
augu, t.sk., 44 koku un krimu suga (no tam koku stava 10 sugas, krimu - 37,
lakstaugu stava - 32 sugas) un 110 lakstaugu, ka ar1 18 stinu sugas. Sugu skaits
objektos biitiski neatSkiras, tomér vislielakais sugu skaits konstatéts Mangalsalas meza
masiva (64 sugas), bet vismazakais - Anninmuizas meza (22 sugas).

P&étamie objekti atrodas antropogéni ietekmé&tos mezos, lidz ar to vérojama
tendence, ka sugu sastavs ir nepastavigs. Visbiezak sastopamas sugas (konstantuma
klase V) koku stava ir parasta priede P. sylvestris, krimu stava parastais piladzis
Sorbus aucuparia un korinte Amelanchier spicata. IV konstantuma klasé konstatétas
tris koku un kriimu sugas (parastais ozols Quercus robur kriimu un lakstaugu stava,
parasta klava Acer platanoides un parastais kriiklis Frangula alnus kriimu stava) un 4 lakstaugu
sugas (pukaina zemzalite Luzula pilosa, liekta sarinsmilga Lerchenfeldia flexuosa,
meza zemene Fragaria vesca, meza avene Rubus idaeus). III konstantuma klasi
parstav tris koku sugas (parasta klava - koku un lakstaugu stava, parasta ieva Padus
avium — krimu stava un parastais piladzis lakstaugu stava), septinas lakstaugu sugas,
ka arf divas siinu sugas — Srébera riisaine Pleurozium screberi un spidiga stavaine
Hylocomium splendens. Vairums no visbieZzak sastopamajam sugas ir borealo meZzu
noteic€jsugas t.sk. parastas priedes un eglu mezu sugas.



Salidzinot koku stava projektivo segumu, vislielakais parastas priedes
projektivais segums 2010. gada konstatéts neietekmétajos mezos, kur citu sugu
praktiski nav. Parastas priedes dabiska atjaunoSanas (ta sastopama gan kriimu, gan
lakstaugu stava) noveérota neietekmétajos mezos — Bullu, Mangalsalas, Bolderajas,
Jaunciema un Smerla meZa, kas rada parastas priedes ka sugas iesp&jas saglabaties art
nakotng. Vismazakais parastds priedes projektivais segums konstatets mezos ar
vislielako lapukoku piemistrojumu. Lapukoku sastopamiba liecina par priezu mezu
eitrofikaciju, kuras rezultata notiek izmainas ari augu sabiedribas (Laivins$, Laivina,
1991; Laivins, 1998; Laivins, 2002). Parasta priede daudzviet jau ir zaudgjusi savu
vadoSo poziciju arT paaugas sugu vidi, to apsteidz parastais ozols un parasta klava,
kuru aiznemtas platibas tikai nedaudz atpalick no parastas priedes paaugas platibas.

Rigas meZos kriimu stava sastopamas 37 koku un krimu sugas. Vislielakais
sugu skaits konstatéts ietekmé&tajos mezos (14 sugas). Pargjos meza masivos kriimu
stava sastopamas 9 lidz 12 sugas. Kriimu stava vidg€jais projektivais segums biitiski
atSkiras neietekmétajos un ietekmétajos mezos (attiecigi 28% un 42%) (4.tab.).

2010. gada vislieclakas vidéjas kriimu stava projektivo segumu vértibas
konstatétas Ladupes, Katlakalna un Sampétera, Mezaparka, Vecaku - Vecdaugavas
masivos un Babelites meza, bet vismazakas — Kleistu - Bolderajas, Jaunciema mezu
masivos un Smerla meza. Visbitiskakais parastas klavas un parasta ozola
piemistrojums koku un kriimu stava konstatéts Anninmuizas, Katlakalna, Sampétera
mezos, parastas klavas - Babelites meza un Juglas meza masiva; parasta ozola —
Mezparka un Ulbrokas mezos. Kriimu un lakstaugu stava parasta klava un parastais
ozols konstatéts visos meZos, iznemot Katlakalna un Anninmuizas mezu.

Rigas priezu lana mezos lakstaugu stava konstatétas 40 borealas sugas, no
kuram 13 sugas raksturigas tiesi priezu meZiem; 31 suga pieder pie plavu augu grupas,
kas ievieSas atsegtas augsnés un liecina par antropogéno ietekmi uz mezaudzeém; 37
sugas ir nemoralas sugas un 17 - nitrofilas sugas, kas, savukart, liecina par baribas
vielu daudzuma palielinasanos augsng, savukart, 8 sugas ir raksturigas mitram
augsném, kas veidojas mikroreljefa ieplakas, bet 4 sugas ir vertgjamas ka adventivas
sugas, bet 16 ir citas sugas, no kuram vairums ir introducgtas sugas — darzbe&gli.

Neietekmétajos mezos domin€ borealas sugas: sila virsis Calluna vulgaris, briklene
Vaccinium vitis-idaea, mellene Vaccinium myrtillus, Eiropas septinstarite Trientalis europaea, plavas
narbulis Melampyrum pratense, apallapu ziemciete Pyrola rotundifolia, liekta cinusmilga
Lerchenfeldia flexuosa, Srébera riisaine, spidiga stavaine, slotinu ciesa Calamagrostis epigeios,
pukaina zemzalite Luzula pilosa u.c. letekmétajos mezos zemsedze raksturigi augi, kas tipiski
ruderdlajiem un nitrofilajiem biotopiem (sikziedu sprigane Impatiens parviflora, liela strutene
Chelidonium majus). Saja mezu grupa konstantas ir arf dazas kriimu sugas, pieméram, Cotoneaster
lucidus, A. spicata, ka arT nemoralas sugas, ka, pieméram, parasta klava, parasta liepa. Sugu
daudzveidiba un augu stratégijas ir saméra lidzigas abu grupu mezu augu sabiedribas. Tomer lielaka
pret stresu noturigo sugu daudzveidiba konstatta neietekméto mezu augu sabiedribas Pyrola
rotundifolia-Pinus sylvestris un Calamagrostis epigeios-Pinus sylvestris. Vismazaka
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sugu daudzveidiba — visvairak ietekmétaja meza sabiedriba Amelanchier spicata-
Pinus sylvestris (5. tab.).

5. tabula/ Table 5
Sugu daudzveidibas un augu stratégisko tipu vidéjas vertibas
Rigas prieZu lana meZa sabiedribas
Mean values of species diversity and plant strategy types in Riga Myrtillosa forest communities

Mainigie/Meza sabiedribas  [Pyrola Pleurozium | CalamagrostijAmelanchier | Acer Cotoneaster
Variables/Forest communities/ | rotundifolia- |schreberi- | epigeios- spicata- platanoides- | lucidus-
P.sylvestris  |P.sylvestris | P.sylvestris P.sylvestris | P.sylvestris P.sylvestris
Sugu daudz. Vid. 4550~ | 28.33"7 | 41.67%° 34.75 17.00"* 34.44
Sp. richness Stnov. | 9.97 5.50 12.13 6.12 3.00 5.57
Sanona indekss Vid. 287% 229" 2.70 2.60 2.26! 2.58
Shannon index Stnov. | 0.21 0.26 0.14 0.13 0.15 0.21
Konkurenti Vid. 52.90° 57.59 52.87° 55.13° 69.77'%%¢ | 5579°
Competitor (C) St.nov. | 4.82 4.93 1.74 7.06 10.50 3.93
Strestoleranti Vid. 29.33° 30.70>° | 27.23° 28.03° 14.30"%*4¢ | 25.59%°
Stresstolerators(S) | St.nov. | 2.93 3.45 1.54 3.57 4.89 3.84
Ruderali Vid. 17.77 11.71°° | 19.90? 16.84 15.93 18.62°
Ruderal (R) Stnov. | 3.07 3.68 1.96 5.11 5.95 267

Apzim&jumi: *Skaitli norada, kuras augu sabiedribas savstarpgji butiski atskiras (p<0.05) péc vid&jam
vertibam, izmantojot Kruskal-Wallis testu/ Numbers in superscript indicate plant communities for which the
mean ranks significantly (p<0.05) differed according to non-parametric Kruskal-Wallis test; Vid. —
vid&jais/ mean, St.nov — standarta novirze/ standart deviation

Tas, ka V konstantuma klase nebija konstatéta nevienai no lakstaugu vai stinu
stava sugam, liecina, ka §1s sugas meZa ekosistéma visjutigak reagé uz dazadiem
nelabvéligiem traucgjumiem (Brunet, von Oheim, 1998; Verheyen et al., 2003).
Lidzigi, ka tas noteikts citos pétijumos, visjutigak uz nomidisanu reagé Pleurozium
schreberi, Hylocomium splendens, Dicranum polysetum un Sfagnum sp., ko skaidro ar
daudz lénaku stinu paSaujaunosanas sp€ju pec traucgjumiem, salidzinot ar
vaskularajiem augiem (Malmivaara et al., 2002).

Sakaribas starp augu sabiedribam saistiba ar telpisko faktoru (rekreacijas
slodze) ietekmi Rigas mezos pétija ar divam metodém - NMS (Non Metric
Multidimensional Scaling) un RDA (Redundancy Analysis). NMS ordinacijas
diagramma paradija, ka vid€ja un liela rekreacijas slodze nav saistama ar kadu
noteiktu vegetacijas sabiedribu, tomér mezos ar mazaku rekreacijas slodzi
raksturigs plasak parstavéts stinu un strestoleranto sugu sabiedribu Tpatsvars, kas ir
tipiska sausu priezu mezu pazime. Vidgji ietekm&tajos mezos konstatgja palielinatu
ruderalo augu un kriimu sugu skaitu, bet visvairak ietekm@tajos mezos — nitrofilo un
ruderalo sugu skaitu daudzumu (2. att.).




Ruderals

shrubs

T = W L mosses

s 2
[

] Stress tolerators.

2. att. NMS ordinacijas diagramma ar informaciju par rekreacijas slodzi
Apzim&jumi: 0 — vismazak ietekmétie meZi (< 50 000 apmeklgjumu gada); - wilgji ietekmétie mezi (50 001
— 250 000 apmeklgjumu gada); m — visvairak ietekmé&tie mezi (> 250 001 apmeklgjumu gada); Ellenberga
indikatori: L — gaisma, N — slapeklis, T — temperatiira, R — augsnes reakcija; vegetacijas struktiira (mosses
— stinu stava segums, shrubs — kriimu stava segums); augu stratégijas (Ruderals — ruderalas sugas, Stress
tolerators - strestoleranti).
Fig.2. NMS ordination diagram.Recreational pressure of forests is shown

o — the less impacted forests (< 50 000 recreational visits/ year)sy - medium impacted forests (50 001 —
250 000 recreational visits/ year), m — the most impacted forests (> 250 001 recreational visits/ year);
Ellenberg indicatos L — light, N — nitrogen, T — temperature, R — soil recation; vegetation structure data:
mosses — cover of moss layer, shrubs — cover of shrub layer; plant strategies (Ruderals and Stress
tolerators)

RDA analizi pétijjuma izmantoja, lai noskaidrotu esoSajos pétijumos
(Malmivaara et al., 2002) konstatéto saistibu starp rekreacijas slodzi, meza masiva
lielumu un izmainam sugu strat€gijas un daudzveidiba (pieméram, dzivibas forma,
stratégija). P&tijuma konstatéts, ka meza platibas faktors ietekm& borealo sugu —
paparzaugu, sinu un Ericaceae dzimtas augu sugu projektivo segumu un skaitu.
Monte Carlo tests paradija, ka RDA pirmas ass un abu asu ordinacija ir butiska un nav
nejausa (attiecigi p = 0,0080 un p =0,0020) (3. att.). Rekreacijas slodze bija butiski
saistita (Pirsona korelacijas koeficients, p<0,05) ar meza platibas asi, bet meza masiva
platiba - ar rekreacijas slodzes asi. Rezultati paradija, ka rekreacijas slodze un meza
masiva lielums ir batiski saistits ar vegetacijas veidoSanas procesiem. Lielakajos un
kompaktajos meza masivos atradas vairak borealo augu un sinu sugas, savukart
mazajos, fragment€tajos meza masivos ar potenciali lielaku rekreacijas slodzi
noverojams butisks graudzalu, nitrofilo un augsto krimu sugu relativais daudzums.
Rezultati parada, ka vegetacijas analizé sekmigak izmantojams augu sadalfjums
stratégijas, salidzingjuma ar to sistematisko sadalijumu. Japiebilst, ka RDA analize
atspogulo augu strat€giju mainigumu viena datu matrica, kas saistita ar citu datu
matricu. Tas varétu izskaidrot, kadé] NMS analize uzradija mazaku rekreacijas
ietekmi uz sugu sastavu.
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3. att. Augu sugu stratégiju un citu ipasibu saistiba ar meZa masiva lielumu

un rekreacijas slodzi
Apzim&umi: biotopi (boreal — borealas joslas sugas, temperat — mérenas joslas sugas, introduc — introducétas sugas,
grasslan — plavu sugas); dzivibas formas (nitro — nitrofilas sugas, tree 1 — koki, tree 2 — koki kriimu stava, tall shrubs — gari
krimi; low shrubs — sikkriimi lakstaugu stava, graminoi — graudzales, fem — paparzaugi, forb — citi lakstaugi, moss —
slinas); augu stratégiskie tipi (5. tab.)
Fig. 3. Plant strategies and other plant attributes in relation to forest tract size

and recreational pressure
Habitats (boreal- boreal species, temperat — nemoral species, introduce— introduced species, grasslan — grassland
species); living forms (nitro — nitrophilous species, tree 1 — trees, tree 2 — trees in shrub layer, tall shrubs — shrubs in
shrub leyer, low shrubs — shrubs in herb layer, gramioni — grasslands, fern —ferns, forb — other herbs, moss — mosses);
plant strategy types (Table 5)

3.4. Izveles eksperimenta rezultati

Butiski meza apsaimniekoSanas panémienu analizg ir saistit pétijumu ar esos$o
apsaimnieko$anas rezZimu jeb Status Quo situaciju. Rigas iedzivotaji salidzino$i maz
izvelgjas Status Quo meza ainavas alternativu (5,3 % Iidz 11,4 %), prieksroku kopuma
dodot intensivi apsaimniekotam alternattvam.

Izmantojot izveidoto ainavas alternafivu patérina modeli (2), katra izvelu kopa noteica
apsaimniekoSanas pazimju bitiskumu (p<0,05), salidzinajuma ar Status Quo situaciju (6. tab.).
Praktiski visos gadijumos vidgja sveérta koeficienta biitiskums atbilda sagaidamajam.
Rezultati paradija, ka to apsaimniekoSanas pap€mienu butiskums, kas ietekmée
respondentu ainavas izvéli, izvelu kopas ir atSkirigs:

- ,Bullos” - pameza izcirSana, sauso zaru nozagé$ana un labiekartojums;

- ,,Anninmuiza” - cena, atmiruSas koksnes izvakSana un labiekartojums;

- ,Mangalsala” — atmirusas koksnes izvaksana; sauso zaru nozagesana un SQ situacija;
- ,,Mezaparka” - atmirusas koksnes izvak$ana un labiekartojums.



6. tabula / Table 6
ApsaimniekoSanas vidéja sverta koeficienta biitiskums
Significance of mean weighted coefficients of site-specific models

Izvelu kopa/ ,,Bulli” ,Anninmuiza” ,,Mangalsala” ,Mezaparks”
IApsaimn. B Bitisk.. B Biltisk. B Bitisk. B Biitisk.
IChoice set/ Sign. Sign. Sign. Sign.
Management

ICena/ Price -0.208 0.558 204107 0.000 -0.113 0.231 -0.2037 0.012
Zaru noz. 0.284" 0.028 0.328" 0.097 -0.226" 0.050 -0.476" 0.040
Bough rem.

Pam. izc. 0.829" 0.000 0.326" 0.093 -0.230" 0.093 0.139 0.582
Underst. Rem.

Atm. k.izv. 0.234 0.086 0.677 0.000 0.6517" 0.000 0.8927" 0.000
Deadw.Rem.

Labiekartojumg 1.829™ 0.039 12047 0.000 0.160 0.654 1174 0.000
Rec. Fac.

Status Quo 0.608 0.110 -0.406 0.120 -0.396 0.045 0.287 0.408

Apzimgjumi: Batiskums/ Designation: ***- p<0,01; **-p<0,05; * - p<0,10

B — apsaimniekosanas vidgjais svertais koeficients’ mean weighted coefficient; Zaru noz. — zaru nozaggsana/ Bough removal;
Pam. izc. — pameZa izcirsana/ undersorey removal; Atm. k. izv. — atmirusas koksnes izveSana/ deadwood removal,
Labiekartojums/ Recreational facilities

Status Quo konstantes koeficients visam izvelu kopam ir nebutisks, iznemot
”Mangalsalu”, kura Status Quo ietekme verteta ka negativa: tatad respondenti izvelas
meza apsaimniekoSanas pasakumu izmainas. Pazimei ,,Cena” visas izvelu kopas ir
negativa vertiba vai nenozimiga (t.i., samazinas alternativas ,,derigums”).

P&tijuma noteiktas vélmes maksat vértibas par apsaimniekos$anas pasakumiem,
kas maina Status Quo situaciju lidz vélamajai ainavai javeérte ka neadekvati augstas (1133 Ls -
»Bullos”, 362 Ls - ,,Anninmuiza”, 283 Ls - ,,Mangalsala” un 968 Ls - ,,Mezaparka” )
un nav izmantojamas ka absoliitas rekreacijas monetaras vertibas. Tas izskaidrojams
ar nepilnibam izvéles eksperimenta izstrad€, respondentu vienaldzibu pret pasvaldibas
budZetu kopuma, vai ari §1 pazime kopuma respondentiem izradijas nebatiska.

Izveles eksperimenta metodes priekSrociba ir iesp&ja Status Quo situaciju
salidzinat ar katru ainavas alternativu, lai noteiktu respondentu labklajibas (welfare)
ietekmi. Diemzel ta ka pazimi ,,Cena” respondenti nenovertgja adekvati, tad, veicot
alternativu kompensacijas dispersijas koeficienta aprékinus, §T pazime tika izslegta.
Tas tikai lauj izv€l&ties ainavas alternativu ar augstaku ,,derigumu” (landscape utility).
Kompensacijas dispersijas (CV) rangi att€loti 7.tabula, kur ,,1” ir visaugstakais
vertgjums, bet ,,7” — viszemakais (7. tab.). ST ir iespgja veikt salidzinajumu starp
ainavu alternativam un atrast to alternativu, kurai ir visaugstakais ,,derigums”. Ta ka
alternativu  kompensacijas koeficients aprékinats nepilnigi, tas nav tiesa veida
izmantojams l€mumu piepemsana par apsaimniekoSanas pasakumu mainu, (Pavlyuk,
Jankovska, 2012).
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7. tabula / Table 7
Alternativu dispersijas koeficienta rangi, salidzinot ar Status Quo Situaciju
Alternatives range of variation coefficient in relation to Status Quo state

Izvelu kopa/Alternativas Nr. I I v \'% VI viI VI
Choice set/Alternative No.

,Bulli” 6 5 7 3 1 2 4
L,Anninmuiza” 5 7 6 2 1 3 4
,Mangalsala” 5 1 4 3 7 2 6
,Mezaparks” 5 4 3 1 2 7 6

Respondentu izvéles analiz&tas arT atkariba no respondenta piederibas sociali-
ekonomiskai grupai (Kupfere, 2011). P&tljuma izmantotas tris butiskakas vertibas
alternativu modeliem katra no respondentu grupam, salidzinot ar Status Quo situaciju.

Ka piemérs 4. atttla paraditas tris biitiskakas respondentu grupu izvéles izvelu kopa
,.Bullusala”.

(c) Piekta alternativa (d) Ceturta alternativa

4. att. Respondentu grupu izveles kopa ,,Bullusala”

Figure 4. Respondent choices in ‘BufJusala’ set (four alternatives shown)
autore: I. Bojare, 2011

Pirma izvéle. Visam respondentu grupam (iznemot respondentu grupu ,,respondenti,
kas mezu apmeklé nedélas nogal€s un darbdienas) - sesta alternativa (4a. att.), ko raksturo
sekosi apsaimniekoSanas pasakumi: izcirsts pamezs, atstata atmirusi koksne un
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nokaltusie zari, uzstadits labiekartojums. O#rd izvéle. Visam respondentu grupam - septita
alternativa (4b. att.) - pameZs nav izcirsts, atstata atmirusi koksne un nokaltusie zari,
uzstadits labiekartojums. Tresa izvéle. Respondentu grupam ,.sievietes”, ,respondenti, kas
apmeklé mezu nedglas nogales”, ,respondenti ar augstako/ vidgjo izglitibu, kas apmekle
mezu darbdienas un nedelas nogalés” un ,respondenti augstako/ vidgjo izglitibu, kas
apmeklé mezu nedglas nogal€s” - piekta alternativa (4c. att.) — pamezs nav izcirsts, atmirust
koksne izvakta, nokaltuSie zari nozageti, uzstadits labiekartojums. Respondentu grupai
,virieS$i” — sesta alternativa, bet ,respondenti, kas apmeklé mezu darbdienas un nedglas
nogalEs” — ceturta alternativa (4d. att.) — pamezs nav izcirsts, atmirusi koksne nav izvakta,
sausie zari nozageti, labiekartojums nav uzstadis.

Salidzinot dazadu respondentu grupu izvéles un ainavas ,deriguma” rangus
(7.tab.), var secinat, ka vairuma gadijumu izv€les sakrit un, lidz ar to, divu dazadu metozu
pielietosana iegfti lidzigi rezultati.

Visas izvelu kopas (iznemot “Mangalsalu’”) respondentu izveles doming intensivi
labiekartots mezs, kura notiek pameza izcir$ana, sauso zaru nozagéesana, kritalu izvaksana
un labiekartojuma ierikoSana. Ainavas vizualaja vert€§juma doming tadi ainavas uztveres
elementi ka caurredzamiba, pieejamiba, nolasamiba, vienveidiba kokaudzes vecuma un
vertikalaja strukttira. Atbilstosi esoSajiem petijumiem, domingjosas izveles ainava atgadina
parku kas apliecina t.s. ,savannas tipa” mezaudzes izvéli ar zemu zemsedzi, labu
caurskatamibu un pieejamibu.

»Mangalsalas” izv€lu kopa bija vieniga, kur domingja vienpratiba respondentu
izveles, visaugstak novertgjot treSo alternativu, kur atstats pamezs, nokaltusie zari,
izvakta atmirusi koksne un nav labiekartojuma. Salidzinajuma ar citam izvélu kopam,
kur pievilcigakas kopuma bija intensivi apsaimniekotas ainavas, $aja izvélu kopa
pamezs bija visbiitiskaka un pievilcigaka pazime. Turklat, atskiriba no pargjam izveélu
kopam, labiekartojumam nebija nozimes. P&tijuma atskiras respondentu grupa
»respondenti, kas mezu apmeklé ned€las nogal€s”, kurai visaugstako butiskumu
kopuma uzradija ekstensivi apsaimniekotas dabiskas un noslépumainas meza ainavas
ar pamezu, atmiruso koksni un bez labiekartojuma.

Respondentu izv€lu analize paradija, ka pazime ,Biologiska daudzveidiba” netika
novértéta ka bitiska. To var izskaidrot ar respondentu zinaSanu trikumu, vai ar nepietickamu
respondentu informésanu izvéles eksperimenta gaita par $o pazimi.

3.5. Rigas pilsétas meZu apsaimniekoSana un planosana

Apkopojot pieejamo vesturisko materialu par Rigas pilsétas mezu
apsaimniekoSanu un arzemju pieredzi pils€tu mezu apsaimniekosana, ka art
izmantojot dotaja petjjuma iegiitos rezultatus, iesp&jamie virzieni praktiskaja Rigas
pils€tas mezu apsaimniekosana un planosana:

1) parastas priedes dabiskas atjaunosanas veicinasana un borealo mezu biotopu saglabasana;
2) nemoralo meZu sugu attistibas veicinasana;
3) ekstensivu apsaimniekoSanas metozu pielietosana;
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4) rekreacijas un ekologiskas funkcijas mijiedarbiba un lidzsvarota attistiba;
5) kompleksas pieejas veicinasana pilsétas meza apsaimniekoSana un planosana.

Parastas priedes dabiskas atjiaunoSanas nodroSinasana un boredlo mezu biotopu
saglabasana. Lehvévirta, Rita (2002), petot mezus Somijas pilsétas uzsver, ka priedes
s€jenu skaits ir pietickams, lai nodroSinatu mezu dabisko atjaunoSanos. Kaut gan
priedes s€jenu atjaunoSanas notiek visu izméru ,,logos”, tomér sasniedzot septinu gadu
vecumu, to skaits sartik, ja ,,loga” lielums samazinas. Priezu sgjenu bojaeju mezos
skaidro ar iesp&jamo palielinato augsnes auglibu un citu kokaugu sugu konkurenci
(Dobrowolska, 2006). Parastas priedes dabisko atjaunosanos var uzlabot ar kopSanas
cirttm un pameza dalgju izcirSanu. Lai parveidotu monokultiru par daudzveidiga
vecuma un struktiiras mezaudzi, kopsanas cirt€ javeido atvérumus, ka ar1 jaieaudze
jauni kocini, un javeicina to attistiba. Jaunu atvérumu veidoSana, vai eso$o
palielinasana Iidz 0,02 - 0,03 ha veicina gaismas piekluvi un jauno koku ies€Sanos
dabiska cela. Tajos nogabalos, kur raksturiga bliva paauga un atv@rumi ir pietickami
lieli, paauga jaizcert, lai priedes varétu ieseties un sekmigi atjaunoties. Nesekmigas
parastas priedes atjaunoSanas gadijuma javeic papildinaSana — stadiSana. Nakamo
cirtes planoSanu var veikt, kad raditajos atveérumos izveidojusies speciga paauga, kas vartu
notikt 10 - 15 gadu laika.

Pétijuma veiktas vegetacijas analizes pierada, ka borealo sugu daudzveidiba ir
atkariga no meza masiva lieluma, kas, savukart, ir saistits ar rekreacijas slodzi.
P&tijuma noteiktas neictekmé&to mezu augu sabiedribas praktiski sakrit ar tiem meZu
masiviem, kas platibas zina ir lielaki, atrodas pilsétas nomalSs un ir savienoti ar
arpilsétas meziem, ka arT kuros potenciala rekreacijas slodze nav nozimiga, vai
tolerance pret rekreacijas slodzi ir augsta (Bullusalas, Mangalsalas, Bolder3jas,
Jaunciema, Smerla, Juglas un Bikernieku meZu masivi). Sie mezu masivi atkiras ar
salidzino$i lielu parastas priedes projektivo segumu (63 - 90%), ka arT kriimu un
lakstaugu stava sastopamas priedes norada uz $is koku sugas atjaunoSanas spgju, tadel
jaturpina meza apsaimniekoSana, kas veicina §Is sugas augSanu un priedes dabisko
atjauno$anos.

Nemoralo mezu sugu attistibas veicinasana. Peéc 1996. gada veiktas inventarizacijas
datiem, Rigas mezos kopuma vislielakas platibas aiznem parasta ozola, parastas
priedes un parastas klavas paauga. Esosa, 2010. gada pétijuma rezultati apstipringja,
ka parastais ozols sasniedzis IV konstantuma klasi kriimu un lakstaugu stava, bet
parasta klava- IV konstantuma klasi krimu stava. Dobrowolska (2006) pétjumi
pierada, ka, kaut gan ozola dabiska atjaunoSanas notiek veiksmigi visu izmé&ru
,logos”, vislielako blivumu un sastopamibu sgjeni sasniedz pie 100 - 150 m* un 151 - 300
m’ lielos ,,logos”. Ozolu s&jenu vitalitate un izturiba pret trauc&jumiem visas ozolu
jaunaudzes attistibas stadijas parada, ka parastais ozols var kliit par domingjoSo sugu
nakotng, ja pielietots atbilstoss apsaimniekoSanas rezims. Tadg] tajos Rigas meZos,
kur konstatéta priedes 1ana meZiem neraksturiga vegetacija (Anninmuizas, Sampétera,
Katlakalna, Ulbrokas, Mezaparka, Babelitas, Lacupes, Vecdaugavas) ieteicams
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veicinat kokaudzes nomainu ar parasto ozolu un citam platlapju mezu koku sugam.
Gan no ckologiska, gan ekonomiska viedokla ir izdevigi izmantot dabiskos meza
atjaunosanas procesus kokaudzes ilgtsp&jibas un biologiskas daudzveidibas
palielinasana.

Ekstensivu _apsaimniekoSanas _metozu _ pielietoSana.  Lidztekus tadu meza
apsaimniekoSanas panémienu plano$anai, kas nodroSina meZzu ekologiskas un
rekreacijas funkcijas, pils€tas mezu apsaimniekotajiem janodroSina meza ka
ekosistémas dabiskos procesus un, taja skaita, sukcesijas vadibu. Pilsétvidé gandriz
visi dabiskie procesi un traucgjumi ir ierobezoti, aizstajot tos ar cilvéku izraisitiem
traucgjumiem, kas mezus maksligi uztur noteikta sukcesijas stadija. Parasti ta ir
sukcesijas brieduma faze, tacu bez tipiskajam vecas dabiskas mezaudzes pazimém un
velinas sukcesijas stadijas raksturotajlieclumiem - liela izméra kritalam un lielu
dimensiju kokiem. Wohgelmuth et al. (2002) uzskata, ka tie$i traucgumi ir
visbiitiskakais dinamiskais faktors, kas rada izmainas sugu daudzveidiba. Ka uzsver
Kampf Binelli et al. (2000), maza méroga pilsétas meZa apsaimnieko$anas projektos
jabut ietvertam sukcesijas un traucgjumu jédzienam. Homogeni apsaimniekoSanas
panémieni samazina visa veida, taja skaita ari biologisko daudzveidibu (Bunnell,
Huggard, 1999), kamér vairaku sukcesijas stadiju vienlaiciga pastavéSana aizkave
ekosistémas lidzsvara stavokla sasniegSanu vai nodros$ina, ka ta nekad netiks sasniegta
(Bramelis et al.,2011). Turklat $ada apsaimnicko$ana rada vizuali pievilcigu
heterogénu ainavu un veicina biologisko daudzveidibu.

Rekreacijas un ekologiskas funkcijas mijiedarbiba un lidzsvarota attistiba. Analizgjot
Rigas pilsétas mezaudzes, var secinat, ka izmainas augu sugu sastava ir ciesi saistitas
ar mezaudzes toleranci pret rekreacijas slodzi, mezaudzes platibu, ka arT iedzivotaju
skaita dinamiku tuvgjas apkaimes.

Rigas iedzivotaju rekreacijai piemérotakas meza ainavas izvéles liecina, ka,
kaut gan domingé vélme pé€c intensivi labiekartotas, parkam lidzigas meza ainavas,
kurai raksturiga vertikali un temporali vienveidiga kokaudzes struktiira, tomér
biologisko daudzveidibu un ekologisko stabilitati veicino$ie elementi - atmirusi
koksne (kritalas, sausokni), ka ari pameZs ir pozitivi novertéts, ja ainava atrodas
labiekartojuma elementi, kas nodro§ina &rtu parvietofanos (koka laipas). Sadi
izveidotas meza ainavas varétu biit kompromiss, ka vienlaicigi nodro§inat pretrunigas
prasibas pilsétas meZa rekredcijas un ekologisko funkciju nodroginajumam. Sis
petijums arT apstiprina citas valstis veikto petijumu rezultatus, ka cilveki rekreacijai
labpratak izvélas ainavas, kas ir informativi ietilpigas, kuru pievilcibu nosaka ainavas
elementu daudzveidiba. Sie pasi faktori vienlaicigi ir butiski biologiskas
daudzveidibas veicinasanai, tade] ir janodroSina Sadas pieejas attistiba Rigas pilsétas
mezu apsaimniekosana.

Kompleksas pieejas veicinasana pilsétas meZa apsaimniekosand un planosana.
Vadoties no dotaja petljuma iegiitajiem rezultatiem var secinat, ka rekreacijas un
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ekologisko funkciju mijiedarbiba ir japlano divos limenos vienlaicigi - Kkatras
atseviSkas mezaudzes méroga, ka arT pilseétas méroga. Kompleksi analiz€jot katru
meza masivu vairakos planoSanas Itmenos, mezu funkcijas var atkirties — sakot no
specifisku funkciju nodroSinasanu meza nogabalos, atkariba no meza masiva
pieejamibas, telpiska novietojuma apkartgja ainava utt., beidzot ar ta funkciju pils€tas
administrativas teritorijas limeni vai regionalaja limeni. Izmantojot ainavekologisko
ietvaru, jasaista kopa planosSanas, dabas un sociala vide, ka arT javeicina informacijas
aprite starp dazadam valsts un pasvaldibas institiicijam. MeZa apsaimnickosanas un
planosanas konceptuala sheéma (5.att.) att€lo tos spekus un faktorus, kas vienlaicigi
ietekmé pils€tas mezus.

PlanoSanas vide | Dabas vide (sukcesija) | Sociala vide
Planning environment [ Natural environment |  Social environment
I (succession) I

Sociali-ekonomiskie
faktori
Socialeconomic factors

|

Pilsétplanosana » Rekreacija
City planning Recreation

|
i
|
|
|
1
|
|
v Pilsetu mezi 1 \
ApsaimniekoSana Urban forests I
|
|

Likumdosana
Legislation %

v

Management

A

5. att. Pilsétas MeZa apsaimnieko$anas un planos$anas konceptuala shéma
autore: 1. Jankovska

Figure 5. Conceptual framevork of urban forest management and planning

Péc pétijuma iegiitajiem rezultatiem Rigas pilsétas teritorija rekredcijas un
ekologisko funkciju Iidzsvarotas attistibas nodro§inasanai var izdalit sekojoSas mezu
grupas: 1) mezi, kuru apsaimnieko$ana veicinama ekosisteémas atbalsta funkcija un
borealajiem meziem raksturiga augu sugu sastava nodroSinaSana (Jaunciems,
Bullusala, Bolderaja un Mangalsala); 2) mezi, kuros veicinama nemoralo augu sugu
sastava attistiba un rekreacijas funkcijas noro$inasana, veidojot tos par mezaparkiem
(Annipmuiza, Sampéteris, Katlakalns, Ulbroka, Mezaparks, Lac¢upe un Vecdaugava);
3) mezi, kuros veicinama vienlaiciga ekosisttmas atbalsta un rekreacijas
nodro§inasanas funkcija, saglabajot borealajiem meziem raksturigo augu sugu sastavu
(Smerla, Bikernieku un Juglas).
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SECINAJUMI UN PRIEKSLIKUMI
Secinajumi

1. Rekreacija meza ir nozimigs atpiitas veids Latvija: 2009. gada mezu apmeklgjusi
83% respondentu. Galvenie rekreacijas mérki Latvija kopuma bija s€poSana un
ogosana, bet Riga — pastaiga (attiecigi 72%, 48% un 60%).

2. Latvijas rekreacijas mezu vert€§juma statistiski butiskakas atSkirtbas (p<0,01)
uzrada sekojosi respondentu sociali-ekonomiskie parametri: gimenes loceklu skaits,
vecums, izglittba un nodarboSanas (péc meZzu apmekl&juma bieZuma); gimenes
loceklu skaits, vecums, izglitiba, tautiba un nodarbosanas (péc dabiska meza izvéles
rekreacijai); vecums (p&c intensivi apsaimniekota meza un labickartota meza izvéles
rekreacijai); vecums un nodarbosanas (p&c meza — parka izveles rekreacijai); izglitiba
un ienakumi uz vienu gimenes locekli (péc velmes ziedot par labiekartota meza
apmekl&jumu).

3. Vidgjais attalums lidz mezam, kadu ikdiena kajam veic Rigas iedzivotaji ir 1,5 km.
Potencialais mezu apmeklgjumu skaits butiski atSkiras gan vienas mezaudzes limeni,
gan Rigas meZos kopuma. Atkariba no rekreacijas slodzes uz vegetacijas sastavu,
Rigas pilsétas mezus var iedalit divas grupas — ietekmétie mezi un neietekmétie mezi.

4. Rekreacijas slodze izraisa izmainas Rigas pilsétas mezos (valdo$a suga Pinus
sylvestris L. - 88% no kopplatibas) visos vegetacijas stavos. Konstatéts, ka palielinas
platlapu koku, krimu, nitrofilo, ka arT ruderalo sugu skaits un projektivais segums
(koku, krimu un lakstaugu stava); samazinas sikkrimu un stinu sugu skaits, un
projektivais segums (lakstaugu un siinu stava).

5. Vegetacijas transformacijas procesi ir atkarigi no meZa masiva lieluma. Rigas
pilsétas mezos konstatéta tendence, ka liclakajos mezu masivos visos vegetacijas
stavos dominé priezu meziem raksturigas sugas. Parastas priedes parstavnieciba
krimu un lakstaugu stava liecina par §is sugas dabisko atjaunoSanos. Mazajos,
izolétajos meza masivos ar potenciali lielaku rekreacijas slodzi novérojams bitisks
graudzalu, nitrofilo, ka arT augsto kriimu sugu relativais daudzums.

6. Salidzino$i zema eso$a meza ainavas (Status Quo) izvéle (5,3-11,4 %) norada uz
pielictoto apsaimnickoSanas pasakumu neatbilstibu Rigas iedzivotaju prasibam péc
rekreacijai piemérotas ainavas. Vertgjot apsaimniekoSanas pasakumu ietekmi
(butiskums p<0,05) Cetras priezu lana ainavu alternativu kopas, konstatéts, ka tikai
viena gadijuma esosajai situacijai ir statistiski biitiska pozitiva ietekme uz respondentu
ainavas izveli. Viena gadijuma statistiski bitiska pozitiva ietekme ir pameza
izcirSanai, bet trijos gadijumos - atmiru$as koksnes izvak$anai, sauso zaru nozagés$anai
un labiekartojuma uzstadiSanai.
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7. Noskaidrots, ka kopuma visaugstakais ,,ainavas derigums” ir meza ainavam ar
intensivu apsaimniekoSanu (izcirsts pameZs, nozageti sausie zari, izvakta atmirusi
koksne un izvietoti labiekartojuma objekti). Saméra augsts ,ainavas derigums” ir
ainavam ar ekstensivu apsaimniekoSanu (atstata atmirust koksne un pamezs), ja tajas
uzstaditi labiekartojuma elementi. Sie rezultati parada iesp&jamo kompromisu starp
meza ekologisko un socialo funkciju vienlaicigu nodroS§inajumu.

8. Visam respondentu grupam kopuma visaugstakais butiskums (Stjidenta kriterijs
to,05>1,96), salidzinot ar esoSo situaciju, ir caurskatamai, viegli nolasamai ainavai ar
izcirstu pameZzu un vienveidigu kokaudzes vecuma strukttru. AtSkiras respondentu
grupa ,,respondenti, kas mezu apmekI€ nedélas nogalés”, kurai visaugstako butiskumu
(Stjudenta kriterijs to0s>1,96) uzradija ekstensivi apsaimniekotas dabiskas un
noslépumainas meza ainavas ar pamezu, atmiruso koksni un bez labiekartojuma.

9. Rekreacijas mezos nepiecieSams saglabat un izveidot ekstensivi apsaimniekotas
teritorijas, kas ir izdevigi no ekologiska, ekonomiska viedokla un ainaviska viedokla.
Sadas teritorijas nodro$ina biologisko daudzveidibu un veicina heterogénas ainavas
izveidoSanos, ka ar1 kalpo ka vides izglitibas objekti, mazinot vietgjo iedzivotaju
atsve$inatibu no daba notieckoSo procesu izpratnes.

10.1zveles eksperimenta metode ir efektivs panémiens apsaimnieko$anas pasakumu
bitiskuma, respondentu vélmes maksat un labklajibas ietekmes novértésana dazadas
hipotétiskas ainavas. Kaut gan pétijjuma izmantotas pazimes ,,Cena” ietekme uz
respondentu izvélém nebija bitiska, tom&r ieglitic rezultati apstiprindja esoSajos
petijumos pieraditas rekreacijas monetaras vertibas noteikSanas nozimi mezu
apsaimnieko$anas planosana.

Nemot vera literatiiras studijas un empiriskos pé&tjjumus, autore ir guvusi
ieskatu un padzilinatu izpratni par Rigas pilsétas mezu lomu, funkcijam un vegetacijas
izmainu dinamiku, lai varétu sniegt atbildes uz promocijas darba izvirzitajam
hipotézeém.

Pirma hipotéze ir apstiprinajusies dalgji, jo iedzivotaji rekreacijai izvélas gan
intensivi apsaimniekotas meZa — parka ainavas, gan ekstensivi apsaimniekotas ainavas
ar pamezu un atmiru$o koksni. Tom@r svarigs kritérijas $adas ainavas izv€Ig ir arT &rtai
parvietoSanas iesp&jai pa labiekartotiem celiniem.

Rekreacijas slodze, globalas klimatiskas izmainas, piesarnojums, ka arT citi
faktori sekmé parastas priedes meziem tipisko augu sugu sabiedribu izmainas visos
vegetacijas stavos. Palielinds gaismas prasigo platlapu koku sugu, augsto krimu,
nitrofilo, ruderalo un invazivo sugu skaits un projektivais segums, bet samazinas
sikkriimu un stinu stava eso$o augu sugu skaits un projektivais segums. Tadejadi ir
apstiprindjusies otra hipotéze.

Sie rezultati pastiprina arT tre$o hipotézi. Rigas pilsétas meZu apsaimnicko$ana
joprojam notiek pé&c tradicionalam metod€m, nenemot vera pilsétas mezos notiekoso
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procesu dinamiku. Mazajos, izoletajos Rigas pils€tas mezos, kas paklauti pastavigam
rekreacijas slodz&€m, jau ir izveidojuSas platlapu koku sugu un parastds priedes
mistraudzes, bet parasta ozola un parastas klavas parstavnieciba kriimu stava (abam
sugam IV konstantuma klase) liecina par So sugu dabisko atjaunosanos un vitalitati.
Izmainas vegetacija izraisa izmaipas meZa ainava, tadél mezu apsaimniekotdjiem
japielieto tadas apsaimniekosanas metodes, kas, vienlaicigi veicinot dabiskos
sukcesijas procesus, ir ekonomiski izdevigas un sekmé viet€jo iedzivotaju velmi
pils€tas mezus izmantot rekreacijai aizvien vairak.

Prieks$likumi

1. Mezu apsaimniekotajiem javeicina iedzivotaju iesaistiSana meza apsaimniekoSana
un planosana, ka ar1 janodrosina labaka informacijas aprite starp dazadam valsts un
pasvaldibas institiicijam. Jaakcent€ pils€tas mezu socialo funkciju monetara vertiba,
lai palielinatu sabiedribas interesi par meza lomu pilseta.

2. NepiecieSams izveidot monitoringa sistému veicamajiem apsaimniekoSanas
pasakumiem, sistematiskam rekreacijas ietekmes uz meza vegetaciju, ka ar7 vides un
vegetacijas izmainu dinamikas novertéjumam.

3. Lai veicinatu Rigas pilsétas mezu socialo funkciju palielinaSanu, mezu
apsaimnieko$ana jaizmanto dota pétijuma rezultati par iedzivotaju meZa ainavas
izvélem, ka ari jaturpina pétijumi par iedzivotdju rekreacijas paradumiem un
prasibam. Izmantojot potenciala apmekl&jumu skaita gada telpiskas izplatibas modeli,
lokalaja Iimeni janosaka preventivie pasakumi rekreacijas slodzes ietekmes
samazinasanai.

4. Nepieciesams nodrosinat esoSo mezu platibu saglabasanu un izoléto mezu masivu
savienoSanu ar t.s. zalajiem koridoriem. Sadarbiba ar pils€tplanotajiem javeicina tadas
zalas struktiiras izveide, kuras pieejamiba katram Rigas iedzivotdjam nodroSinata 15
mindsuy, jeb 1 km attaluma.

5. Neietekméto mezu grupa, kura ietilpst liclie, ar arpilsétas meziem saistitie mezi
(Jaunciema, Bullusalas, Bolderdjas un Mangalsalas), japielieto apsaimniekoSanas
metodes mezu ekologisko funkciju nodrosinasanai, borealo meza biotopu saglabasanai
un aizsardzibai, ka arT parastas priedes dabiskas atjaunoSanas veicinasanai.
Jakoncentre sezonalas iedzivotaju pliismas Rigas jiiras Iica piekrast€ esoSajos mezu
masivos, turpinot labiekartotu autostavvietu izveidi un d€lu laipu izvietoSanu meza.

6. letekm@to mezu grupa, kurd ietilpst mazie un izolétie meZi (Anninmuizas,
Sampétera, Babelites, Katlakalna, Ulbrokas, Mezaparka, Lacupes un Vecdaugavas)

nepiecieSams apturét zemsedzes un zemsegas nomidiSanu, un degradaciju, cilvéku
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plusmas koncentréSanai izvietojot labiekartotas takas un atplitas vietas. Javeicina
mezu socialo funkciju palielinasana, ainavu veidoSana pielietojot gan intensivas, gan
ekstensivas apsaimniekoSanas metodes. Ta ka vegetacijas izmainu dinamika norada uz
borealo mezu sugu nomainu ar nemoralo mezu koku sugam, nepiecieSams pielietot
atbilstosu apsaimniekosanas taktiku §1 procesa sekmeSanai.

7. Mezu grupa, ko veido pret rekreacijas slodzi tolerantiec Smerla, Bikernieku un
Juglas mezi, vienlaicigi janodro$ina meza ekologiskas un socialas funkcijas. Japielieto
ekstensivas un intensivas meZa apsaimniekoSanas metodes ainavas vizualas
pievilcibas un daudzveidibas nodrosinasanai.
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1. GENERAL DESCRIPTION
Topicality of the theme

Due to the processes of globalization more and more people live in cities.
Forests found in city territories ensure a connection to nature for approximately 70%
of Europe’s inhabitants. Urban forests are a natural environment, where processes of
natural succession have been altered by anthropogenic disturbances.

Nowadays, two main forest functions - social and ecological are emphasized in
urban forestry in the world. On the one hand, the task of forest management is closely
connected with the provision of people’s basic needs for interaction with the
environment; it is necessary to maintain green areas in the correct way that improves a
city landscape, promotes people’s need to visit forests regularly, conduct physical and
other kinds of activities, as well as to improve the well-being of city inhabitants on the
whole. As the services of a city forest ecosystem are seemingly intangible, the attitude
of the society towards the forest management is indifferent and leads to direct and
indirect degradation of city forests and the value of services decreases.

On the other hand, the managers of city forests should promote the stability of
the forest ecological functions, which can be in conflict with management to ensure
the social functions of urban forests. Extensive management has economical benefits,
and also delays reaching of ecosytem’s climax stage, it creates a diverse landscape and
enriches biodiversity. As the present research shows, a vertically and temporally
diverse landscape promotes visual aesthetic values of the forest landscape and
improves social functions (recereation).

Recreation is a forest ecosystem disturbance. The management of recreation is
a task, where a multidisciplinar approach is needed. To ensure sustainability of a
modern city, the lanscape ecological approach is necessary to use in urban forest
management, which consolides together research from ecology, sociology and
economy.

Aim of the thesis

The aim of the research is to suggest recommendations for sustainable city forest
management in Riga city that will ensure diversity of forest functions and services.

Research objectives

1) to analyse the role and contribution of an urbanized forest in the context of a
sustainable city environment;

2) to carry out the evaluation of forest recreation services of Latvia and Riga;

3) to analyse the influence of the recreation load to the vegetation of Riga city forests;
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4) to determine the influence of forest management methods on respondent
preferences for forest landscape, landscape utility and significance for different
respondents groups;

5) to divide the Riga urban forests.

Hypothesis

1) inhabitants prefer intensively managed forest — park landscapes;

2) high recreational loads have resulted in changes of boreal urban forests vegetation
in all vegetation layers;

3) urban forests are developing altered vegetation composition, the management of
which needs to use different methods.

Scientific novelty and practical significance

The thesis is an interdisciplinary study that integrates landscape ecology, urban
ecology, territory planning, urban forest management, aesthetics of landscape,
sociology and the management of nature resources. A research objective is analyses of
different factors influencing the changes in vegetation composition of Myrtillosa
forest type in Riga city. An innovative choice experiment methodology was used to
quantitatively and qualitatively examine forest features and estimate the montary
value of urban forest’ recreational service. It was analysed the impact of forest
landscape management to respondents preferences for landscape, determined
landscape utility and significance of hypothetical landscape preferences for different
respondents groups, which show conflicting views, common features and
compromises among respondent choices of forest management methods to ensure
multiple functions of urbanized forests. The practical value of the thesis is developing
the methodology of choice experiment to determiné the monetary value of urban
forest recreational service; the development of hypothetical landscape alternatives
models, which are useful in further researches of respondents forest landscape
perception; the determination of potential recreational load in Riga urban forests, as
well as developing of suggestions for practical Riga urban forest management.

Structure and coverage of thesis

Chapter 1 contains a summary of theoretical studies about urbanized forests
from city planning, forest management, biological diversity, recreation as well as the
landscape visual and ecological aesthetics points of view.

Chapter 2 contains a description of the research area; the employed methods of
statistical and vegetation analysis of Riga city urban forests, and the choice
experiment design.
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Results of studies are described in Chapter 3: the geographical and social
factors, influencing Riga urban forests are described; people’s perception of the forest
landscape, the availability of forest recreation services, community attitude and habits
in forests are analysed; the vegetation changes in Riga forest tracts due to the
influence of the recreation load are analysed; the obtained results of Choice
experiment are analysed; the grouping of Riga city forests in regarding to main
management principles is done.

Doctoral thesis contain 10 conclusions and 7 suggestions.

The thesis contains 111 pages; information is summarized in 25 figures, 19
tables and 9 appendicies; 225 literature references are cited.

Jankovska 1. doctoral thesis ,,Problems and solutions in management of Riga urban
forests” was supported by the project “Support for doctoral studies in LUA”(agreement
No. 2009/0180/1DP/1.1.2.1.2/09/IPIA/VIAA/017).

Approbation of research results

The research results have been presented in 6 international conferences. 6
articles have been published in proceedings of international conferences. 3 articles
have been published in international scientific journals. One article has been published
in a final report of COST TU 0602 action. Lists of these are provided in the Latvian
translation of the Summary. Research results have been included in three project
reports.

2. MATERIAL AND METHODS

Riga city forests consist of 15 forest tracts that are connected with rural forests
and some small, isolated forests — the remnants of ancient forest areas or planted
forests. The main tree species is Scots pine Pinus sylvestris L. (88% of total forest
area) on poor sandy soil. The research was carried out in Myrtillosa type pine forests,
which constitutes the highest proportion (33%) of the forests on dry sites in Riga city.
Those forests are mostly homogenous 80-100 years old forest stands.

Estimation of the landscape service of Riga city forests. A sociological questionnaire
aimed to determine the attitude of professionals on natural forest landscapes in the
Riga city environment, as well as to identify possible diferences in point of view
among the respondent groups (city planners and nature territory managers) was
carried out. The Statistical Package for Social Science (SPSS V.10) and Microsoft
Excel 2007 were used to analyze the collected data. Chi-square (y2) tests were applied
to determine significant differences at p<0.1-0.01 level in frequency distrutions of
ansswers between the groups of respondents.
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The evaluation of the forest recreation services in Latvia and Riga. The research was
carried out in the framework of the project ,,Additional research. The integrated
economic output of the environment and forests in Latvia” (contract Nr. 51110/C-116,
Ministry of Agriculture of Latvia Republic) in 2010 — 2011 (the author of the thesis
took part as a expert of non-wood services) about the contribution of non-wood
services in the national economy in 2009. A contingency estimation questionnaire was
employed to determine the recreation habits of Latvia’s inhabitants. The Statistical
Package for Social Science (SPSS V.14) was used to analyze the collected data. A
Chi-square test was used to test for significant diferences (p<0.01) among socio-
economic groups in responses. The data was also used to determine diferences in
recreational use of forests and inhaitant habits, in relation ot forest area in different
regions of Latvia. Significance of results was tested by two-factor ANOVA (SPSS
V.14). The Games-Howell test was applied to determine significant relationships
between recreation variables (p<0.01) for the regions 1) between forest relative area
and distance to forest for recreational visits and 2) recreation targets and region. For
local Riga city region, the distance, frequency and travel mode for given targets were
calculated using Microsoft Excel 2007.

The data were used in the third research to estimate the potential recreational
pressure on Riga urban forests. ESRI ArcMap 9.3 GIS software was used for
modeling included data on the population in a 1.5 km radius around every forest tract
to predict potential visitor density for recreation use (number of visits/year) in the
forests (Jankovska et al. 2013).

Analyse of forest vegetation. The resarch was carried out in the framework of the Project
»support System of decision making in sustainable forest resource management planning”
(agreement No. 2010/0208/2DP/2.1.1.1.0/10/APIA/VIAA/146, ERAF/ Latvia University of
Agriculture).

During the vegetation season of 2010, vegetation was described in 45 sample
plots (3 in each of 15 forest tracts). The area of each sample plot was 400 m2
(20x20m). The Braun-Blanquet method was used to describe the plant communities
(Diekmann, 1999). The vegetation data were entered in a database using TURBOVEG
Software. Cluster analysis was applied to classify vegetation data using Sorensen’s
measure of distance. Differences in the species composition among plant communities
were tested by means of Indicator Species Analysis. The significance of indicator
values obtained was calculated with a Monte Carlo test. The ecological gradients in
vegetation were determined using Non Metric Multidimensional Scaling (NMS) with
the use of computer software PC-ORD 5.

Ellenberg’s indicator values for light, moisture, reaction and nitrogen, as well
as data on the vegetation layer cover, were used to explain the derived gradients in the
ordination. Ellenberg’s indicator values were calculated by using the herb layer data in
computer software JUICE (Tichy, 2002), taking into consideration only presence of
species, but not cover. Mean Ellenberg values were calculated for each plot using all
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present vascular plant species for which an Ellenberg value (Ellenberg et al. 1992)
was available.

To attempt to understand the main processes governing plant community
formation, the plots were described by plant attributes. A matrix was derived with
total cover in plots of species by plant structure, common habitat, introduced plus
adventive species, nitrophilous species, and Grime plant strategy (stress tolerant,
competitor and ruderal). The Redundancy Analysis (RDA) was conducted to identify
gradients in vegetation composition based on these attributes, constrained on a matrix
of environmental factors (recreation load and forest tract size).

Choice experiment. The choice experiment was carried out in several stages:

1) a questionnaire including the examined qualitative and quantitative attributes was
created. The chosen factors in defferent levels affecting forest recreation services
were: management; facilities; biological diversity; management costs of one hectare
(LVL/ha™); visual aesthetics of the landscape. Using Adobe Photoshop 4.0.1, an
image of the Status Quo situation was derived from a digital photograph for forests,
and seven different alternatives of each forest landscapes were obtained. Status Quo
images were made for four forest tracts with Myrtillosa forest site type (,,Bulli”,
»Anninmuiza”, ,Mangalsala”, ,,Mezaparks”);

2) a ,face-to-face” sociological questionnaire was carried out in July-August 2011 in Riga
urban forests and in their neighbourhoods;

3) the significance of management attributes was estimated in comparison with the
Status Quo situation. Statistical analysis of the Choice experiment results was based
on McFadden’s theory of random utility. An individual’ choice is considered as
deterministic, but due to inability of taking all uncertainty attributes into account was
modelled stochastically. Therefore, every alternative j from a set of J alternatives has
an overall utility U; containing deterministic V; and stochastic part ;. The deterministic
component V; was modeled as a function of individual specific attribute X; and a
vector of unknown coefficient f (equation 1).

The set of individual specific attributes X j included only dummy variables for
different types of forest management activities: deadwood removal; dead bough
removal; understorey removal; recreational amenities (path, benches).

One of the most practically important goals of the Choice experiment was
estimation of a persons willingness to pay (WTP) for different management activities
(Garrod, 2004). WTP measures the monetary value of a marginal change in each
attribute for a representative individual. A model with an exponential WTP includes a
logorithm of the alternatives price in addition to other parameters (Pavlyuk,
Jankovska, 2012). The model was estimated separately for every of four research sites
(equation 2).

One of the strengths of the choice experiment is its ability to estimate effect of
alternatives on respondent welfare. Using compensating variation (CV) as a basis, the
level of the variable welfare can be defined as “the amount of money that a person
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uses to gain a new condition, while maintaining the same consumption level (Kjaer,
2005). Based on this definition, the compensating variation between a Status quo state
and an alternative K can be mathematically formalized as (equation 3). This equation
was applied to compare each alternative with the Status Quo state, to determine effect
of respondent welfare (Pavlyuk, Jankovska, 2012).

Significance of respondent groups preferences between Status Quo state and
hypothetical landscape alternatives . The respondents were divided in the following
groups: ‘women’, ‘men’, ‘visit on weekdays/weekends’, ‘visit at the weekends’,
‘respondents with the higher and secondary education who visit a forest on
weekdays/weekends’ and ‘respondents with the higher and secondary education who
visit a forest on weekends’. The significance level indicates the landscape alternative
which was most significant for respondents, moving away from Status Quo situation.
The level of significance between alternative features was determined by calculation
of confidence intervals. Assuming that in large sample groups the theoretical value of
Student’s criterion is t,= 1.96, then if t;(s<1.96 — the relationship is not significant,
and if ty o5 >1.96, the the relationship is significant (Liepa, 1974).

3. RESULTS
3.1. City planner and environmental manager views on naturalistic
landscapes in Riga

The empirical distribution of questionnaire results of the perception of
professionals on the value and benefits of naturalistic landscapes showed that the
majority of respondents from both groups (,,Managers” and ,,Planners”), which are
responsible for planning and managing of Riga’s green infrastructure, preferred the
existence of naturalistic landscapes in comparison of formal landscapes
(Jankovska et al., 2010). The research has confirmed that landscape evaluation has a
close link to important emotion-related psycho-physiological responses and
environmental preferences may depend more on affective reactions than on any
knowledge-based logical operations (Ozgiiner et al., 2007).

The statistical analysis showed that there was no major diference between
opinions of the two target groups of respondents. The greatest significance (p<0.01)
was for the the statement that ,,in natural landscapes, natural regeneration processes
are more apparent than in formal landscapes”. Significant differences (p<0.05) also
were shown for the statements that ,,freedom of thoughts is easier in natural
landscapes” and ,,natural landscapes ensure better contact with nature than formal
landscapes”. Besides the study confirmed that landscape evaluation has a close link to
important emotion related psycho-physiological responses and that environmental
preferences may depend more on affective reactions than on any knowledge-based
logical operations (Ozgiiner et al., 2007).
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Preference of natural landscapes can be regionally different (Tyrvéinen et al.,
2003) and therefore results should not be applied to the whole area of Latvia. The
design of urban green space in Riga, as in other European countries, is influenced
mostly by the English landscape movement (Bryant, 2006; Jorgensen, Hitchmough,
2002) and, while the value of natural landscape in cities is recognized, changes are
needed in public awareness, educational programmes and legislation. City forest
managers should become involved in planning processes, to promote integration of the
natural environment in cities (Zheng et al., 2011).

3.2. The recreational services of Latvia and Riga city forests

Monetary value of forest recerational service. The main forest recreational services
having impact on Latvia’s national economy are: 1) educational services; 2) sport and
similar activities in the forests; 3) other recreation services. In Latvia there are many
privately owned forests and information about income from recreation in those forests
is not available. The total sum of the available data about the forest recreational
services in research of 2009 was estimated ~ 5.2 millions LVL.

The recreational targets and habits of Latvia inhabitants. The analysis indicated
significant effect of respondent social-economic parameters on recreational variables
(Table 1). Choice of preferred recreation variables differed significantly (p<0,05)
among respondents in relation to social-economic parameters: family size, age,
education and occupation (by frequency of visits); education and average income to
one family member (by willingness to pay for visit to forest with facilities); family
size, age, education, nationality and occupation (by choice of natural forest); age (by
intensive managed forest and forest with facilities); age and occupation (by choice of
forest park).

The distance which the respondents used for recreation in forests in
Riga/Pieriga region shows a significantly positive correlation with the corresponding
distances in rural regions (Games-Howell test, p<0.01) (Table 2).

As differences were found in recreation habits between Riga and rural
inhabitants, differences in recreation ragets were further anayzed, using binomial
variables (Table 3). The values in Table 3 indicate differences in the probablity that
the respondent groups choose a target. The Games-Howell test indicated that the
recreational targets of Riga city’s inhabitants significantly differ from those of another
regions: Riga city’s residents mostly chose the targets walking and physical activities,
while the residents of other regions chose mushroom and berry picking and consumer
product harvest.

In further analysis only the most popular targets for recreation T3 (physical
activity) and T4 (consumer product harvest) to determine their relation ir Riga city
with mean distance, frequency and transport means in visit to the forest. The the
mean distance in Riga city was 1.5 km.
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ArcGIS software was used to determine population density in 1.5 km radius
around forests in Riga and to determine visits/ year. Figure 1 presents the results
obtained from the GIS analysis on accessibility and average distribution of visits/ year
to the forest areas on foot in Riga city in distance 1.5 km and proved that the small
and isolated forests have with higher recreational load in comparison with wider
forests in the city surbubs.

3.3. Influence of recreation load on Riga city forest vegetation

Riga city forests are dominated by Scot pine Pinus sylvestris L. which occupies
88% of the forest area. Forest stands are mostly 80-100 years old pinus tree stands.

In order to determine the impact on Riga forest tracts, the composition of
vegetation and projective cover of species were determined. Cluster analyses
identified 6 plant communities, which were divided into two groups — unimpacted
forests (plant communities: Pyrola rotundifolia — Pinus sylvestris; Pleurozium
schreberi — Pinus sylvestris; Calamagrostis epigeios — Pinus sylvestri) and impacted
forests (plant communities: Amelanchier spicata — Pinus sylvestris; Acer plataniodes
— Pinus sylvestris; Cotoneaster lucidus — Pinus sylvestris) . The projective cover of
vegetation layers in % in these vegetation commmunities is given Table 4.

A total of 154 vascular plants including 44 tree and shrub species (in the tree
layer - 10 species, in the shrub layer — 37, in the herb layer — 32 species), 110 herb
species and 18 moss species were recorded in 15 Riga city forest tracts. Species
richness differed insignifically among the forest tracts; the largest number of species
was found in the Mangalsalas forest (64 species) and the least Anninmuizas forest (22 species).

As the forest stands were anthropogenically affected, the plant composisiotn
tended to differ. The most often commonly occurring species (constancy class V)
were the tree P. sylvestris and shrubs Sorbus aucuparia and Amelanchier spicata. In
the constancy class IV, Quercus robur, Acer platanoides and Frangula alnus occurred
in the shrub - herb layers and herbaceous species Luzula pilosa, Lerchenfeldia
flexuosa, Fragaria vesca, Rubus idaeus in the herb layer. The constancy class III was
represented by A. platanoides in the tree and herb layer, Padus avium in the shrub
layer and S. aucuparia in the herb layer, as well as seven herbaceous species and two
moss species, Pleurozium screberi and Hylocomium splendens, which are typical of
coniferous forests. Most of the frequently occurring species were boreal forest species.

The highest projective cover in tree layer of P. sylvestris in this study (2010)
was found in unimpacted forests, were practically no other tree species were found.
The successful regeneration of the P. sylvestris in the shrub and herb layer in the
unimpacted forests (Bullu, Mangalsalas, Bolderajas, Jaunciema and Smerla) indicate
stability of vegetation community. The lowest P. sylvestris cover was in stands with a
high cover of deciduous trees. The presence of these deciduous trees suggests
eutrophication of the dry P. sylvestris forests, which also causes changes in plant
species composition (Laivins$, Laivina, 1991; Laivins, 1998; Laivins, 2002). In many
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locations P. sylvestris has lost its dominant position among the species in advance
growth and is being overtaken by Q. robur. Also the cover of A. platanoides is only
slightly smaller than the cover of P. sylvestris in advance growth.

37 tree and shrub species were recorded in the shrub layer in Riga forests. The
highest amount of species was in impacted forests (14 species). 9-12 species were
found in the shrub layer of unimpacted forest tracts. The average projective cover of
the shrub layer differs nonsignifically between unimpacted and impacted forests
(accordingly 28% and 42%) (Table 4). The highest projective cover of the shrub layer
in the present study (2010) was found in Lacupes, Katlakalna, Sampétera forests,
Mezaparka, Vecaku — Vecdaugavas and Babelites forests, and the lowest in Kleistu —
Bolderajas, Jaunciema and Smer]a forests. The highest cover of A. platanoides plus
Q. robur in the tree and shrub layers was in Anninmuizas, Katlakalna, and
Sampétera forest, of A. platanoides in Babelites and Juglas forests; and of Q. robur
in Mezaparka and Ulbrokas forests. A. platanoides and Q. robur in the shrub and herb
layer were found in all the forests except Katlakalna and Annipmuizas forests.

Boreal species dominante in most Myrtillosa forests of Riga — 40 species, of which 13
species are charecteristic specifically for the P. sylvestris forests. A total of 31 species found in the
forests are grassland species, which colonize on disturbed mineral soil and indicate anthropogenic
disturbance. 37 species are nemoral species and 17 are nitrophilous species, which indicate
improved soil fertility. Eight species are hygrophytic and charasteristic of wet soils, which occur in
land relief depressions. Four species are adventive species and 16 are other species (the majority of
which are introduced species escaped from gardens).

The boreal species dominate (Calluna vulgaris, Vaccinium vitis-idaea,
Vaccinium myrtillus, Trientalis europaea, Melampyrum pratense, Pyrola rotundifolia,
Lerchenfeldia flexuosa, Pleurozium screberi, Hylocomium splendens, Calamagrostis
epigeios, etc.) in the unimpacted forests. The characteristic plants in the herb layer of
impacted forests are typical of ruderal and nitrophilous habitats (Impatiens multiflora,
Chelidonium majus). Some shrub species, for example, Cotoneaster lucidus, A.
spicata and nemoral species, such as A. plantanoides and Tilia cordata, are
widespread in the impacted forests.

The relationships among plant communites in relation to spatial factors
(recreational pressure) was studied using two methods - Non Metric Multidimensional
Scaling (NMS) and Redundancy Analysis (RDA). NMS did not find any major
diferences in community composition in relation to recreation pressure, but
unimpacted forests had higher number of moss and stress tolerant species, which is a
typical feature of dry P. sylvestris forests. The medium impacted forests had higher
numbers of ruderal and shrub species, and the most impacted — more nitrophilous and
ruderal species (Figure 2).

It was found that the vegetation in both unimpacted and impacted forests was
similar in plant stragies and diversity of species. However, higher diversity and
number of stress tolerant species was found in the less impacted plant communities:
Pyrola rotundifolia-Pinus sylvestris and Calamagrostis epigeios-Pinus sylvestris. The

most impacted plant community - Amelanchier spicata-Pinus sylvestris had the lowest
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species diversity (Table 5). As the V constancy class was not found in any herb or moss
layers species, these species in the forest ecosystem are the most sensitive to various
unfavourable disturbances (Brunet , von Oheim, 1998; Verheyen et al., 2003). Significant
diferences in the moss layer cover occurred between the unimpacted and the impacted
forest groups.

RDA was used to determine effect of recreational pressure and forest tract size
on composition of vegetation in terms of plant attributes (for example, life form,
strategies), as done previously (Malmivaara et al., 2002). In that study, forest area was
related to projective cover and number of boreal species — ferns, mosses and
Ericaceae species. In the present study, a Monte Carlo test showed that the first RDA
axis and the ordination of both axis were significant and could not be explained by
chance (accordingly, p=0.0080 and p=0.0020) (Figure 3). Recreation load was
significantly related (Pearson’s correlation coefficient p<0.05) with the second axis
and the size of the forest was related with the first axis. More boreal and moss species
were found in large forests. Greater recreational pressure was associated with more
grassland, nitrophilous, tall-shrub, and temperate zone species. The results confirmed
that the use of plant attributes in vegetation analysis gives much more clear results in
comparison with anysis based on species defined by systematics. It should be noted
that the RDA analyses shows only the variance in one data matrix that is associated
with another data matrix. This can explain why the NMS analysis did not show a clear
effect of recreational pressure on plant composition.

3.4. The results of choice experiment

The inhabitants of Riga chose the Status Quo forest landscape alternative less (5.3%
to 11.4%), preferring intensive management alternatives on the whole. This reflects a low
utility for this alternative (there were no amenities in the Status Quo situation).

For each choice set the significance of management attributes (p<0.05) was
estimated (equation 2) in comparison with the Status Quo situation (Table 6).
Practically in all choice sets the significance of landscape alternative choices corresponded
with the expected. The results showed that the most significant management attributes
for landscape choice differ:

- in the “Bulli” set — understorey and boughs cutting, and recreational facilities;

- in the “Anninmuiza” set — price, deadwood removal, recreational facilities;

- in the “Mangalsala” set — deadwood removal, boughs cutting and Status Quo
situation;

- in the “Mezaparks” set — deadwood removal and recreational facilities.

Coefficients of Status Quo constants were insignificant in all models, except for
the model for the "Mangalsala” set, where the influence of Status Quo was negative, i.e.
respondents preferred changes in forest management.

The attribute ,,price” in all choice sets had negative or insignificant value (i.e., the
utility of the alternative was lower). Marginal willingness-to-pay for management
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activities, which the Status Quo situation change to desired landscape were
unadequate high (1133 Ls -,,Bulli”, 362 Ls - ,,Anninmuiza”, 283 Ls - ,,Mangalsala”,
968 Ls - ,Mezaparks”). This can be explained in different ways: the attribute ‘price’
was insignificant; a general indifferent attitude to municipal funding; or an
disadvantages in design of Choice Experiment.

One of the strengths of the used choice experiment is its ability to estimate the
difference of welfare for alternatives (with varying attributes). However, due to
problems with attitude toward prices, described above, absolute values of
compensating variations are overestimated and not presented here and can be used for
comparison of alternatives. It does allow to determine the landscape alternative with
the highest utility. Table 7 depicts the range of variation coefficient (CV) in
comparison with the Status Quo situation, where ,,1” is the highest value, and ,,7” is
the lowest. The correct approach to this practically important problem is a subject of
future research (Pavlyuk, Jankovska, 2012).

The choices of the respondents were also examined in relation to social-
economic group (Kupfere, 2011). The significance of differences among alternatives
was determined by confidence intervals and assuming that the Student criterion
to.05>1.96 (Liepa, 1974). The comparison of landscape utility and respondent’s groups
choice (Table 7) indicates that the two methods gave similar results. The respondent
choice also indicated that the factor biological diversity was not significant.

Figure 4 provides an example of the most significant, the secong and third
significant choices from the choice set ,,Bullusala”. The first choice (Figure 4a). All
the respondent groups (except “respondents who visit a forest on
weekdays/weekends”preferred the sixth alternative. The second choice (Figure 4b).
All the respondent groups chose the seventh alternative. The third choice (Figure 4c).
The respondent groups “women”, “men”, “visits on weekdays/weekends”,
“respondents with the higher/secondary education who visit a forest on
weekdays/weekends”, ,,respondents with the higher/secondary education who visit a
forest at the weekends” chose the fifth alternative. The respondent group “visits on
weekdays/weekends” chose the fourth alternative (Figure 4d). The results in general
match with the choice of landscape with highest utility (Table 7).

In all of the choice sets (except ,,Mangalsala”) the respondent choice was a
forest with amenities in which the understory, dead branches, and deadwood was
removed. Landscapes with an open view, accessibility, coherence, and homogeneity in
tree age and vertical structure were preferred. The study showed that the landscape
chosen was a forest that resembles a park, or a ,,savannah type” tree stand.

A slightly lower preference in all the choice groups (except ,,Mangalsala) was
given to a forest landscape with deadwood. Although the facilities are still crucial in
the preferences, the presence of deadwood and dead branches significantly improved
the complexity of the landscape and gave a feeling of seclusion, as well as positively
affected the indicators of the biological diversity.
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The respondent group “visits to forest at working days and weekends” differs
and gave highest preference, compared to the Status Quo condition, to a extensively
managed forest with natural and mystic landscape without facilities.

The analysis of the respondent choice showed that the attributes ,,Cost” and
»Biological diversity” was not considered as significant. This can be explained by lack
of awareness of respondents or insufficient information given to respondents during
the choice experiment.

3.5. Riga urban forest management and planning

Review of historical information on the management of forest of Riga and in
other countries, and based on the results of the present study, possible directions of
practical management of Riga forests are:

1) regeneration of P. sylvestris and conservation boreal forest habitat;

2) promotion of development of nemoral forest species development;

3) use of non-intensive management methods;

4) interaction and development of recreational and ecological functions;

5) developing of complex approach to urban forest management and planning.

Maintaining regeneration of P. sylvestris regeneration and conservation of boreal
forest habitats. Lehvévirta and Rita (2002) found that also in urban forests, seedling
number is sufficient for forest regeneration. The establishment of P. sylvestris occurs
in gaps of various size. However, in large gaps, seedling density has been observed to
decrease after seven years due to fast growing species (Dobrowolska, 20006).
Regeneration of P. sylvestris can be promoted by thinning cuts and clearing of the
understory. To convert monocultures to multi-age and multi-structure stands, gaps
need to be created, possibly with planting. Creation of gaps of size 0.02—0.03 ha, or
making existing smaller gaps larger, will improve light conditions and natural
regeneration of trees.

The study showed that boreal species diversity is associated with forest tract
size and recreational pressure. The non-impacted forest plant communities occurred in
large forests, found on the city periphery and connected with larger forests outside
Riga, and in forests where potential recreational pressure was low or where stability
was high (Bullusalas, Mangalsalas, Bolderajas, Jaunciema, Smerla, Juglas un
Bikernieku forests). In those stands P. sylvestris canopy cover is high (63-90%), and
the existing seedlings in the shrub and herb layer show the ability of regeneration of
this species and sufficient density. The forest management methods should aim to
promote the natural regeneration of this species.

Promotion of nemoral species development. Data collected in a Riga forest
management project in 1996 showed that Q. robur dominates in the understory, and
that the P. sylvestris cover is only slightly higher than that of A. platonoides. The
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results of the present study showed that the Q. robur and A. platonoides understory
was stable, as the former had reached the IV constancy class in the shrub and herb
layers. The study by Dobrowolska (2006) in Poland on spontaneous regeneration of Q.
robur in coniferous stands showed the importance of gap size; although Q. robur
regeneration was observed in all gaps, the highest density occurred in gap sizes of
100-150 m” and 151-300 m®. The vitality of Q. robur seedlings and saplings in
coniferous stand gaps indicate that Q. robur can become the dominating species in the
future, particularly if suitable methods of management are used. Therefore, in forests
with atypical boreal forest vegetationa (Anninmuizas, Sampétera, Katlakalna,
Ulbrokas, Mezaparka, Babelites, Lac¢upes, Vecdaugavas), due to climatic, ecological
and anthropogenic factors, conditions have been favourable for establishment of
nemoral tree species (e.g. Q. robur ) in P. sylvestris stands. From the ecological and
economic points of view, natural forest regeneration processes can be promoted to
increase the forest stand sustainability and biological diversity.

Use of non-intensive management methods. The choice of management activities and
disturbances created by humans are under the constraints of economic, ecological and
social factors, and also legislation. Natural disturbances are variable spatially and
temporally, creating a mosaic of patches in different succession stages and diversity of
the landscape and species. However, in the city environment, nearly all natural
processes and disturbances are limited and substituted by anthropogenic disturbances,
which artificially maintain the forest ecosystems in a particular successional stage.
This is the mature stage of succession, although without typical natural, late
successional stage features, such as trees with very large dimensions and deadwood.
Homogenous management methods can decrease diversity (Bunnel, Huggard, 1999),
while the simultaneous existence of several succession stages in space by continuous
creation of gaps delays the achievement of a climax ecosystem, or ensures that it is
never reached (Brumelisetal., 2011). Furthermore, this creates a heterogenous
landscape and promotes biological diversity.

Interaction and development of recreational and ecological functions. Analysis of the
vegetation of Riga forests indicated that changes were well associated with forest
tolerance to recreational pressure, forest area, and changes in resident density around
the forests.

Preference of Riga residents for forest landscapes is given for those with good
amenities, a park-type landscape, with homogenous vertical and horizontal structure.
Elements of ecological stability and that promote biological diversity, like deadwood
(logs, snags), and an understory is preferred only if the landscape contains facilities
and travel is easy (wooden paths). This might represent a compromise that would
allow the contrasting preferences for ecological and recreational function. The study
confirms those from other countries, which found that people prefer landscape for
recreation that is filled and attractive due to diversity of landscape elements and

structure. These factors also promote biological diversity, and therefore this needs to
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be implemented in Riga forest management. City forest managers need to promote
resident awareness on forests and management.

Developing of complex approach to urban forest management and planning. The
results indicated that recreational and ecological function interaction needs to be
planned at two levels: stand level and city landscape levels. The complex analysis at
different planning levels showed that the function of a forest can differ between forest
tracts: specific function of a forest stand may depend on its accessibility, spatial
position in surrounding landscape, as well as its function on a city or regional level
scale. The use of a landscape ecological framework requires integration of joint
planning, natural and social environements, and has to promote information flows
among different state and municipality institutions. The conceptual framework of
urban forest management and planning (Figure 5) shows the drivers and factors
affecting urban forests.

The study showed that the provision of balanced development of recreational
and ecological functions of Riga city forests can be implemented by division of three
forest groups: 1) forests in which management has to promote the support of
ecological functions and development of boreal forest vegetation (Jaunciems,
Bullusala, Bolderaja and Mangalsala); 2) forests where there is a need to promote the
development of nemoral species and development of  recreational functions
(Anninmuiza, Sampéteris un Babelite, Katlakalns, Ulbroka, Mezaparks, Ladupe un
Vecdaugava); and 3) forests with balanced recreational and ecological functions, and
maintenance of boreal species (Smerla, Bikernieku and Juglas).

CONCLUSIONS AND SUGGESTIONS

Conclusions

1. Recreation in forests is an important form of relaxation in Latvia: in 2009, 83% of
respondents visited forests. The main recreation targets in Latvia were mushroom and
berry collecting, and in Riga — walking (respectively, 72%, 48% and 60%).

1. Choice of preferred recreation target differed significantly (p<0,01) among
respondents in relation to social-economic parameters: family size, age, education and
occupation (by frequency of visits); family size, age, education, nationality and
occupation (by choice of natural forest); age (by intensive managed forest and forest
with facilities); age and occupation (by choice of forest park; and education and
average income to one family member (by willingness to pay for visit to forest with
facilities.

2. Mean distance to forest that Riga residents travel for visits was 1.5 km. The spatial
distribution of potential visits to forest stand was estimated to assess impact on
vegetation. The spatial distribution of recreation loads greatly differed between forest
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tracts. Cluster analyses identified 6 plant communities, which were divided into two
groups — unimpacted and impacted forests.

3. Recreational loads have resulted in changes in forests of Riga (dominant species
Pinus sylvestris L. - 88% of total area) in all vegetation layers. The occurrence of
broad-leaved trees species, shrubs, nitrophilous and ruderal species richness and
projective cover (tree, shrub and herbaceous layers) have increased; the richness and
projective cover of low shrubs and mosses (herbaceous and moss layers) have
decreased.

4. The extent of transformation processes in forests depended on forest size. In large
forest tracts of Riga, the vegetation in all layers tended to be typical of pine forest, and
the presence of pine in understorey shrub and herb layers indicated natural
regeneration. In small forest tracts with potential larger recreational loads, the relative
cover and richness of graminoid, nitrophilous and tall shrub species were higher.

5. A relatively low level of choice of residents for the existing (Status Quo) forest
landscape (5.3-11.4 %) indicates the insufficiency of the utilized management regime
for a landscape preferred for recreation. The assessment of effect of management
activities in four dry pine Myrtillosa site type forest alternative models indicated that
the existing condition had positive effect (p<0.05) on respondent choice of landscape.
In one case, there was a positive effect (p<0.05) of cutting the shrub understorey, and
in three cases, removal of dead wood, cutting of dead branches and implementation of
facilities were important.

6. The highest value of a landscape utility was given to a forest with intensive
management (cut shrubs and dead branches, dead wood removed and implemented
facilities). Relatively high utility was given to a landscape with extensive management
(dead wood and understory removed), if facilities were implemented. This indicates a
compromise between simultaneous provision of ecological and social functions.

7. The all respondent groups gave preferred choice (Student criterion tgos>1.96),
compared to the Status Quo state, to an open landscape with removed understorey and
homogenous forest stand age structure, which facilities. The respondent group “visits
to forest at working days and weekends” differs and gave highest preference (Student
criterion ty95>1.96), compared to the Status Quo condition, to a extensively managed
forest with natural and mystic landscape without facilities.

8. In recreation forests, it is necessary to maintain and develop extensively managed
territories that have importance from the ecological, economic and visual aesthetic
aspects. Such territories create heterogenous landscapes and promote biological
diversity, and serve as educational sites, and decrease alienation with conception of

natural processes.
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9. The Choice experiment method was useful to determine effect of management
activities, respondent willingness to pay and respondent welfare in different
hypothetical landscapes. While the parameter ,,Cost” had no significant effect, the
results indicate the importance of monetary value of recreation for planning of urban
forest management.

The author of thesis obtained information that has increased the understanding of
the role of Riga urban forests, their functions and dynamics of vegetation change, and
answers to hypotheses are provided. The first hypothesis is confirmed partly —
although mostly the local residents chose intensively managed forest - park
landscapes, the research showed the significance of extensively managed landscapes
with deadwood and understorey. However, good accessibility and comfortable
walking is desired.

Recreational load, global climate changes, disturbances, etc. promote the
alteration of typical vegetation composition of Myrtillosa forests in all layers of
vegetation. The species richness and projective cover (tree, shrub and herbaceous
layers) of broad-leaved trees species, shrubs, nitrophilous and ruderal have increased;
the richness and projective cover of low shrubs and mosses (herbaceous and moss
layers) have decreased. Thus, the second hypothesis is confirmed.

Those results confirm also the third hypothesis. The managers of Riga urban
forests still use traditional methods and do not consider the dynamics of processes in
urban forests. In small, isolated forests, broad-leaved tree species already have high
constant classes in shrub and herbaceous layers and show vitality and successful
regeneration. The changes of vegetation composition create changes in forest
landscape. The urban forest managers have to use methods that promote natural
succession, have economic benefit and simultaneously ensure the desire of local
residents to use the urban forests for recreation more often.

Suggestions

1. Forest managers need to involve residents in forest management and planning, and
need to ensure better information exchange between various state and municipal
institutions. The financial value of forest social functions needs to be accented, to
promote the interest of the community in the role of forests in cities.

2. There is a need to develop a monitoring system for effect of management
activities, effect of recreation on forest vegetation and to assess environmental and
vegetation dynamics.

3. To promote the social functions of Riga forests, forest management needs to
involve the research on resident choice of forest landscape, and there is a need for
further research on resident habits and needs in terms of recreation. Using a spatial

45



model of recreational visit loads, preventive actions need to be taken to decrease
effects of recreation in each stand (local level).

4. The existing forest area needs to be maintained and isolated forest tracts need to be
connected by green corridors. In cooperation with city planners, green infrastructure
should be planned to ensure availability to each resident at 15-minute or 1-km
distance.

5. In the forests tracts that are less affected by recreation (large tracts connected with
forest outside of the city: Jaunciema, Bullusalas, Bolderajas and Mangalsalas,
management methods need to ensure their ecological function, conservation of boreal
forest habitats and promotion of regeneration of pine. Visitor flows need to be
concentrated in forests near the Gulf of Riga, facilities need to be implemented in
parking areas, and wooden paths need to be constructed.

6. In the impacted forest tracts, which include small and isolated forests
(Anninmuizas, Sampétera, Babelites, Katlakalna, Ulbrokas, Mezaparka, Lacupes and
Vecdaugavas), it is necessary to halt trampling and degradation of the vegetation, by
creating paths with facilities to concentrate visitor flows. The social function of forests
needs to be promoted, using both intensive and extensive landscape management
methods. As the forest succession tends to replacement of boreal tree species by
nemoral species, management should promote this process.

7. The forest group that is tolerant to recreational load (Smerla, Bikernicku and
Juglas), both ecological and social functions need to be maintained. Extensive and
intensive forest management methods need to be employed to increase visual aesthetic
of the landscape and biological diversity.
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