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IEVADS

Problemas aktualitate

Ekosistému pakalpojumu koncepcija pedgjas desmitgades ir kluvusi par
vienu no centralajiem ietvariem, analiz&jot dabas un sabiedribas mijiedarbibu, ka
arT dabas kapitala ieguldijumu cilvéka labklajiba. Lidztekus nodro$inajuma un
regulgjosajiem pakalpojumiem arvien lielaka uzmaniba tiek pieversta kulttras
ekosisttmu pakalpojumiem (KEP), kas raksturo nematerialos ieguvumus, ko
cilveki giist no ekosisttmam un ainavas. Sie pakalpojumi ir ciedi saistiti ar
cilveku identitati, vietas izjltu, socialajam attiecibam un kultiras mantojuma
saglabasanu, ka art biitiski ietekm@ sabiedribas atticksmi pret dabas aizsardzibu
un teritoriju attistibu.

Starptautiskajos pétfjumos tiek uzsverts, ka KEP veido nozimigu dalu no
kopgja ekosisttmu ieguldijuma cilvéka labklajiba, tomér tie biezi vien ir
nepietickami parstavéti 1emumu pienemsanas procesos un telpiskaja planosana
(Hanacek et al., 2021; Wezel et al., 2021). Tas skaidrojams ar $o pakalpojumu
subjektivo vérte$anas raksturu, daudzdimensiondlo nozimi un sarezgito telpisko
izpausmi, kas apgriitina to kvantitativu salidzinaSanu ar citiem ekosist€mu
pakalpojumu veidiem. Ekosisttmu pakalpojumu pieejas pamata ir teritorijas
verteSana ka savstarpgji saistitu pakalpojumu kopums, uzsverot nepiecieSamibu
analiz8t vienlaicigi visas pakalpojumu grupas un to savstarpgjo mijiedarbibu
(Hanacek et al., 2021; Wezel et al., 2021). Tomer praksg atseviski KEP biezi netiek
ieklauti novert&jumos, jo trikst metozu So KEP sistematiskai novertesanai.

P&dgjos gados arvien plasak tiek izmantotas sabiedribas lidzdaliba balstitas
pieejas, lai identifictu un telpiski att€lotu KEP, uzsverot iedzivotaju uztveri un
pieredzi (Ainsworth et al., 2019; Sima et al., 2024). Eiropas un ari Latvijas
konteksta Joti liela nozime tiek pieskirta dazadiem sabiedribas iesaistes rikiem, tos



pielietojot lemumu pienemsana. Paral€li attistas arT GIS balstitas attalinatas izp&tes
metodes, kas lauj analizeét ainavu veértibas, izmantojot telpiskos indikatorus un
primaros datus, tadgjadi samazinot pétfjuma IstenoSanai nepiecieSamos laika un
finansu resursus (Flood et al., 2021; Makovnikova et al., 2022). Tomér joprojam
trikst petijumu, par KEP noveértesanas pieejam, lai ieklautu lidz $im reti vertetos
KEP kopgja novertgjuma. KEP noveértgjuma ieklausanu ainavu planosana licla
méra nosaka arT novert€sanas metozu resursu ietilpiba, nemot vera, ka novertgjums
ir javeic lielakoties pasvaldibam. Ipasi aktuals $is jautdjums ir ainaviski vertigas
teritorijas, kuras kulttiras, simboliskas, sakralas un izglitojosas vertibas ir biitisks
teritorijas identitates un vertibas veidotajfaktors.

Promocijas darba témas robeZas

Promocijas darba izstradata KEP novértéSanas pieeja ir konceptuali
universala un piemérojama dazada rakstura ainavam neatkarigi no to parvaldibas
izaicingjumiem vai aizsardzibas statusa. Lai nodrosinatu metodisko risinajumu
aprobaciju, ka gadijuma izpétes teritorija izvEléts Gaujas Nacionalais parks
(GNP). ST izvéle pamatojama ar GNP ainavisko reprezentativitati un planosanas
izaicindjumu daudzveidibu — ta ir Ipasi aizsargajama dabas teritorija (IADT),
kas vienlaikus ietver nacionalas nozimes ainaviski vértigas teritorijas. Ainaviski
vertigas teritorijas ir butiski noteikt KEP koncentracijas zonas, kur $ads
novertgjums kalpo par pamatu teritoriju defingSana vai aizsardzibas zonu
izveide. Tadgjadi GNP kalpo par piemerotu vidi metodikas darbibas parbaudei,
lai novertetu, ka KEP datus iesp&jams praktiski izmantot:

e ainaviski vertigu teritoriju identific€Sanai un to robezu pamatosanai;

e zongjuma un saimniecisko darbibu aprobezojumu noteikSanai

aizsargajamo dabas teritoriju planosanas ietvaros.

Promocijas darba galvenais fokuss ir versts uz ainaviski veértigajam
teritorijam, jo tiesi So teritoriju noteikSanai KEP novértéjums var but praktiski
pielietojams. TADT, lai gan galvenokart noteiktas dabas aizsardzibas merkiem,
nereti ir arT kultiiras un izcilu ainavu vértibu glabasanai. Sadas teritorijas nosakot
aizsardzibas zonas KEP novértejums var bt praktiski lietderigs.

Pétijuma objekts: kultiras ekosistemu pakalpojumi.

Pétijuma priekSmets: kultiras ekosistéemu pakalpojumu novertéSanas
metodologiska pieeja un tas piemérotiba ainavu planosana.

Promocijas darba meérkis: salidzinat GIS balstitu attalinatas izp&tes un
lidzdalibas kart€Sanas pieejas ainavu kultliras ekosisttmu pakalpojumu
novertésanai un analiz&t So pieeju piemerotibu ainavu planosana.

Promocijas darba uzdevumi:

e analiz€t ekosistemu pakalpojumu un kultiiras ekosistemu pakalpojumu
teorétisko bazi, to klasifikaciju un noveértésanas metodes, ka ar1 izvertet
KEP nozimi normativajos dokumentos;

e izstradat pétfjuma gaitu un metodiskos risinajumus KEP noteikSanai
Gaujas Nacionalaja parka ka ainaviski vertiga teritorija;



o noteikt simboliskas, kultlirvesturiskas, sakralas un izglitojosas ainavu
vertibas, izmantojot GIS balstitu attalinato analizi un Iidzdalibas kartéSanu
(PPGIS);

e salidzinat iegiitos KEP novert§juma rezultatus un izvertét to telpisko
atbilstibu un atskiribas atbilstosi izvirzitajam p&tijuma mérkim;

e veikt rezultatu interpretaciju un novertét to nozimi un praktisko
pielietojamibu ainavu planosana.

Promocijas darba izmantotas metodes:

e zinatniskas literatliras analize un teritorijas normativo un attistibas
planosanas dokumentu analize KEP konteksta;

o kartografisko datu analize, lai apzinatu GIS attalinatajai izp&tei pieejamos
datus;

e teritorijas apsekoSana un fotofiksacija, lai apsekotu datos uzraditas KEP
vértibas;

o gadijumu izp&tes metode Gaujas Nacionalaja parka;

e GIS balstita attalinata izpéte, izmantojot nacionala parklajuma telpiskos
datus;

o lidzdalibas kartesanas (PPGIS) metode, istenojot pilniba tieSsaiste balstitu
aptauju;

o telpisko datu statistiska analize R vide (karsto punktu noteikSana,
korelacijas analize, telpisko parklajumu kvantitativs salidzinajums).

Promocijas darba aprobacija

Promocijas darba aprobacija ir notikusi ar zinatniskajam publikacijam un
referatiem zinatniskajas konferencés. Promocijas darba izstrades laika iegiitas
zinasanas un prasmes tika izmantotas dazadu zinatnisko pétijumu un projektu
istenoSana. P&tijuma gaita uzkrata pieredze un kompetences izmantotas ari
studiju procesa, sagatavojot tematiskas lekcijas un integréjot p&tijuma rezultatus
LBTU studiju kursu satura. Promocijas darba metodika un rezultati publicéti
zinatnisko rakstu krajumos un starptautiskos zinatniskajos zurnalos, kas ieklauti
SCOPUS un Web of Science datubazes.
Zinatniskas publikacijas

1. Spage, A., Markova, M. (2025). Assessment of cultural ecosystem
services in a national park: Participatory mapping in Latvia. Land, 14(9),
1822. https://doi.org/10.3390/land14091822

2. Spage, A., Skujane, D., Nitavska, N. (2023). Methodological framework
of cultural ecosystem service assessment. Landscape Architecture and Art,
23(23), 15-20.

3. Spage, A. (2023). Landscape quality evaluation using cultural ecosystem
service assessment methods. In Research for Rural Development 2023:
Annual 29th International Scientific Conference Proceedings (\Vol. 38, pp.
229-234). Latvia University of Life Sciences and Technologies.

4. Stokmane, L., Bell, S., Ziemelniece, A., Skujane, D., Nitavska, N., Ile, U,
Vugule, K., Markova, M., Lacauniece, L., Spage, A. (2023). Landscape
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sensitivity assessment within spatial development scenarios: Latvia case
study. Landscape  Architecture and  Art,  23(23), 87-95.
https://doi.org/10.22616/j.landarchart.2023.23.12

5. Skujane, D., Spage, A. (2022). The planning of green infrastructure using
a three-level approach. Landscape Architecture and Art, 21(21), 18-29.
https://doi.org/10.22616/j.landarchart.2022.21.02

6. Spage, A. (2022). Using the ecosystem services approach to assess
landscape quality. In Research for Rural Development 2022: Annual 28th
International Scientific Conference Proceedings (Vol. 37, pp. 293-299).
Latvia University of Life Sciences and Technologies.

Tezes zinatniskas konferences

Spage, A. (2023). Using the Ecosystem Services Approach to Assess
Landscape Quality. In: LU starptautiskas zinatniskas konferences apakssekcijas
Telpiska attistiba un planosana zinojumu kopsavilkumi (pp. 40—41). Latvijas
Universitate.
Referati starptautiskas konferences

1. Cultural Ecosystem Service Assessment for Landscape Planning in Latvia.
Plenarsédes prezentacija. Research for Rural Development 2026, Latvijas
Biozinatnu un tehnologiju universitate, Jelgava, Latvija. 13.05.2026.

2. Assessment of cultural ecosystem services for landscapes of national
importance in Latvia. EcoServ 2025, Adam Mickiewicz University,
Poznana, Polija. 18.-19.09.2025.

3. The symbolic and sacred value of nationally important rural landscapes in
Latvia. ECLAS 2025: agriCULTURAL landscapes: 30 years of landscape
architecture education in Nitra, Slovakijas Lauksaimniecibas universitate
Nitra, Nitra, Slovakija. 6.-10.09.2025.

4. Cultural ecosystem service assessment in VVidzeme region, Latvia. EcoServ
2023, Adam Mickiewicz University, Poznana, Polija. 14.-16.09.2025.

5. Landscape quality evaluation using cultural ecosystem service assessment
methods. Research for Rural Development 2023, Latvijas Biozinatnu un
tehnologiju universitate, Jelgava, Latvija. 17.-18.05.2023.

6. Using the ecosystem services approach to assess landscape quality. Latvijas
Universitates starptautiska zinatniska konference, Latvijas Universitate,
Riga, Latvija. 17.-17.03.2023.

7. Using the ecosystem services approach to assess landscape quality.
Research for Rural Development 2022, Latvijas Biozinatnu un tehnologiju
universitate, Jelgava, Latvija.18.-19.05.2022.

Zinatniska aktualitate un praktiska nozime

Petijuma zinatniska aktualitate izpauzas divu metodologiski atskirigu KEP
novertéSanas pieeju tiesa salidzinajuma viena peétljuma teritorija un vienota
vertibu kopuma ietvara. PEtjuma izmantota pilniba tieSsaiste Tstenota lidzdalibas
kartesanas pieeja KEP noveértésanai Gaujas Nacionala parka teritorija, ka art
izstradata GIS balstita attalinatas izp&tes metode, kas balstita uz brivi pieejamiem
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nacionala parklajuma datiem un ir atkartojama ainaviski vertigas un citas
teritorijas.

Praktiska nozime saistita ar iesp&ju izmantot pétijuma aprobétas metodes
ainavu plano$anas procesa. Pétijuma izpé&tes dala sniedz pamatu dazadu metozu
izvelei atbilstosi pieejamajiem resursiem, datu pieejamibai un planoSanas
uzdevumu specifikai. P&tjjuma rezultati lauj analiz&t piemérotako metodi KEP
noteikSanai Latvijas konteksta, ka ar1 veicina KEP integréSanu telpiskas attistibas
planosana.

Promocijas darba struktiira

Darbu veido cetras nodalas. Pirmaja nodala aplikota ekosistemu
pakalpojumu koncepcija, to iedalfjums un novert€Sanas metodes. Detaliz&ti
analizeéti KEP, to klasifikacija un noverteésanas pieejas, ka arT veikts So metozu
izvertgjums. Veikta normativa regulgjuma izpéte KEP konteksta. Otra nodala
raksturo ainaviski vertigo teritoriju noteikSanas metodiku, apraksta p&tamo
teritoriju — Gaujas Nacionalo parku. Aprakstitas pétljuma izmantotas pieejas
simbolisko, kultirvésturisko, sakralo un izglitojoS$o ainavu vertibu noteiksanai.
Tre$aja nodala analizeti GIS balstitas attalinatas izp&tes un lidzdalibas kartéSanas
rezultati un veikts to salidzinajums. Ceturta nodala ir diskusija par pétijuma
rezultatiem un to praktisko pielietojumu.

1. TEORETISKAIS IETVARS

1.1. Ekosistemu pakalpojumi un to novertéSanas metodes

Maisdienas, kad globali piedzivojam ekosisttmu zudumu un degradaciju, ir
svarigi runat par rikiem un iesp&jam, ka $is ekosist€mas saglabat nakamajam
paaudzeém un ilgtsp&jigi apsaimniekot miisu riciba esoSos resursus un ainavas.
Jau kops tukstoSgades mijas p&tnieki visa pasaulg tika iepazistinati ar ekosistemu
pakalpojumu konceptu, kura galvenais mérkis bija pieradit plasakai sabiedribai
un lémumu pienéméjiem, kada ir ekosistému vértiba un to izteikt skaitlos. Saja
promocijas darba sadala tiek aprakstita ekosisttmu pakalpojumu pieeja, tas
nozimigums un galvenas metodes ekosistému pakalpojumu novertésanai.

1.1.1. EkKosistemu pakalpojumi un to iedalijjums

Definicija un vesturiska attistiba

Plasakai publikai termins ekosistéemu pakalpojumi tika aktualiz@ts
Tukstosgades ekosisttmu novértgjuma (MEA) (Millennium Ecosystem
Assessment, 2005), kura meérkis bija izvertét ekosisttmu izmainu ietekmi uz
cilvéku labklajibu un pamatot to ilgtsp&jigu parvaldibu. P&c §1 pétijuma butiski
pieauga interese par ekosistému pakalpojumu novértésanu (Brzoska & Spage,
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2020), un Sobrid $1 pieeja tick plasi izmantota 1€émumu pienemsana (Spage,
2022). Vienlaikus plasi pielietota ir CICES klasifikacija (Haines-Young, 2023),
kas nodroSina strukturétu pieeju ekosisttmu pakalpojumu analizei. CICES
klasifikacija tika izveidota ar Eiropas Vides agentiiras (European Environment
Agency) atbalstu un ta regulari tiek parskatita un pielagota aktualajiem
petijumiem.
Ekosisttmu pakalpojumiem dazados avotos ir dazadas definicijas, Seit
apkopotas visbiezak zinatniskajos rakstos lietotas:
e eckosistemu pakalpojumi ir labumi, ko cilveki ieglist no ekosistemam
(Millennium Ecosystem Assessment, 2005);

o ckosistemu pakalpojumi ir tieSi un netiesi ekosistemu ieguvumi cilvéku
labklajibai (Sukhdev et al., 2010);

o ekosistemu pakalpojumi ir labumi (dazkart arT zudumi), ko cilveki iegiist
no ekosisttmam (IPBES, n.d.);

o ckosistemu pakalpojumi ir ieguldijums, ko ckosisteémas sniedz cilvéku
labklajibai (Haines-Young, 2023).

Lai gan termins ir salidzinosi jauns, ekosistému sniegtie ieguvumi cilvécei ir
izmantoti vienmer, tacu to sistematiska novert€Sana kluva aktuala, pieaugot
nepiecieSamibai pamatot lémumus ar kvantitativiem raditajiem. Misdienas
ekosistémas arvien biezak tiek skatitas ka sociali ekologiskas sistémas, kas ietver
gan dabiskus, gan cilvéka veidotus elementus (Folke et al., 2010; Haines-Young
& Potschin, 2018).

Ainavu arhitektiiras konteksta ainava apvieno dabiskos un antropogénos
elementus (Antrop, 2005), tapéc promocijas darba ekosisttmu pakalpojumu
definicija paplaSinata, ieklaujot arT cilvéka veidotus ainavas elementus, kas
nodro$ina ieguvumus sabiedribai.

Ekosistemu pakalpojumu klasifikacija

Eiropas Savieniba un Eiropas pétijumos parsvara tiek izmantota CICES
klasifikacija, kamér citos regionos biezak pielieto MEA vai TEEB. Galvena
atSkiriba starp Siem klasifikatoriem ir kategoriju skaits — CICES izdala trTs, bet
MEA un TEEB ¢etras ekosistému pakalpojumu kategorijas. Saja pétijuma lietots
termins kategorija, lai gan CICES tas defing ka sekcijas.

Visos klasifikatoros ietvertas apgades, regul€sanas un kulttiras pakalpojumu
kategorijas, bet CICES regulgjosajiem pakalpojumiem pievieno arT uzturéSanas
funkcijas. MEA papildus izdala atbalsta pakalpojumus, kas nodro$ina citu
pakalpojumu pastavéSanu, savukart TEEB ieklauj dzivotnu pakalpojumus,
uzsverot ekosistému nozimi sugam.

Turpmak pétijuma izmantota CICES v5.2 klasifikacija, jo ta nodroSina
strukturétu un starptautiski salidzinamu pieeju un ir plasi pielietota Eiropas
konteksta.

Ekosistéemu pakalpojumu (apgades, reguléjosie un kulturas) kategorijas

Promocijas darba fokusa ir kulttiras ekosisttmu pakalpojumi (KEP), tacu
kopgjas struktliras izpratnei Tsi raksturotas visas kategorijas. Apgades
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pakalpojumi ietver materialos labumus no ekosistémam, kas ir batiski cilvéku
labklajibai un tautsaimniecibai (Millennium Ecosystem Assessment, 2005;
Sukhdev et al., 2010). CICES tos iedala biotiskajos un abiotiskajos
pakalpojumos, ieklaujot biomasu, tideni, energiju un mineralos resursus (Haines-
Young, 2023). Latvija So pakalpojumu novertésana notiek galvenokart nozaru
limen1 (meZsaimnieciba, lauksaimnieciba, tidens resursos), vairak balstoties
resursu ekonomika, nevis integréta ekosistému pakalpojumu pieeja.

Regulgjosie pakalpojumi raksturo ekosistemu sp&ju uzturet vides stabilitati
un samazinat riskus, piemeram, regul&ot gaisa un fidens kvalitati, klimatu,
augsni, ka ari biologiskos procesus un dabas apdraudéjumus (Haines-Young,
2023). Latvija to noverté$ana ir attistita normativaja un monitoringa sisteéma, tacu
integréta pieeja joprojam nav pilniba nostiprinata.

Kulttras ekosistemu pakalpojumi ir nemateriali ieguvumi, kas saistiti ar
pieredzi, identitati un ainavas uztveri, ietverot rekreativas, estétiskas,
izglitojosas, kultirvesturiskas, simboliskas un sakralas vertibas (Haines-Young,
2023). Tie var izpausties gan tie$a, gan netie$sa mijiedarbiba ar vidi. Latvija KEP
novertésana ir fragmentara, triokst standartiz€tu un praktiski pielietojamu
metozu, un ta lielakoties balstas uz atseviskiem petfjumiem, nevis sistematisku
planosanas praksi.

1.1.2. Ekosistemu pakalpojumu novértésanas metodes

Ekosistému pakalpojumu novértésanai tick izmantotas dazadas metodes, kas
ataino $is jomas daudzpusibu un starpdisciplinaro raksturu. Metodes izvéle
visbiezak tiek piemekl&ta un pielagota attieciga pétijuma fokusam, mérkiem, datu
pieejamibai un specifiskiem indikatoriem (Spage, 2022; Swetnam et al., 2017).
Biofizikalas metodes

Ekosistéemu pakalpojumu novértéSana ar biofizikalajam (biophysical)
metodém balstas uz ekosisttmu struktiiras un funkcioné$anas kvantitativu
raksturo$anu, ietverot dazadu ekologisko indikatoru izmantoSanu, pieméram,
dzivotnu struktiiras parametrus, sugu daudzveidibu, ekosistému funkcionalitati.
Projekta “Ekosisttmu pakalpojumu kartéSanas pilnveidosana politikas un
lémumu pienemsanas vajadzibam” (ESMERALDA) ietvaros tika veiks apjomigs
darbs, apvienojot esoSos datus par ekosisttmu pakalpojumu novert§jumu no
dazadiem projektiem, nacionalajam datu bazém, ka ar1 jau iepriek§S darba
mingtajiem resursiem (MEA, TEEB) (Vihervaara et al., 2018).

ESMERALDA projekta ietvaros tiek identificétas vairak neka 90 dazadas
biofizikalas metodes, kuras tiek izdalitas pamatkategorijas:

o tiesie mérfjumi (field observations): dati no lauka novérojumiem, datu

ieguves, pieméram, sugu daudzveidibas uzskaite, vegetacijas analize,
biotopu struktiiras analize;
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e netieSie mé&rfjumi (remote sensing): talizpétes dati un to dazadi
atvasindjumi, piem&ram, normaliz&tais vegetacijas indekss (NDVI),
CORINE zemes seguma veids vai citu satelitdatu kopas;

e ckosisttmu procesu modeléSana (piemEram, integréta ekosistému
pakalpojumu novértéSana un kompromisi (InVest), augsnes un adens
vertésanas riks (Soil and Water Assessment Tool, SWAT), kas dod iesp&ju
simulét dazadas funkcijas, pieméram, fidens plismu, erozijas apjomus un
riskus, ka arT oglekla piesaisti (Vihervaara et al., 2018).

Biofizikalo metozu pielieto$ana sniedz precizus un objektivus rezultatus, tacu
nereti probléma ir datu pieejamiba, jo dati nereti tiek ievakti konkr&tu projektu
ietvaros, un tas ir resursu ietilpigs process.

Ekonomiskas metodes

Ekonomiskas metodes veic ekosistému pakalpojumu izteik§anu naudas
vertiba un tiek plasi piclietotas dazadu ekosistému pakalpojumu novérté$ana.
Pamatojoties uz (Brander et al., 2018) ekonomiskas metodes tiek iedalitas divas
kategorijas — primaras vérté$anas metodes (primary valuation methods) un
vértibu parneses metodes (value transfer methods). Primaras verté$anas metodes
sev1 ieklauj tris metoZzu grupas:

e metodes, kas aprekina ekosisttmu pakalpojuma vertibu ka izejvielu

razoSanu (piem&ram, koka sarazotas koksnes vertiba tirgt);

e vertibu parneses pieeja, kura nosaka ekosistému pakalpojuma vertibu ka
pakalpojuma aizstaj&ja izmaksas (piemeram, koks sarazo attiecigu apjomu
svaiga gaisa un 51 ekosistému pakalpojuma vertibu nosaka, aprékinot cik
izmaksatu sarazot tikpat lielu apjomu svaiga gaisa mehaniski);

e metodes, kuras izmanto patérétaju uzvedibu vai veért€jumu, lai noteiktu
ekosistému pakalpojuma vértibu (pieméram, koka estétiska vértiba, kas
tiek noteikta ar sabiedribas viedokli, liekot izteikt cik vini biitu gatavi
maksat par $o ekosistému pakalpojumu) (Brander et al., 2018).

Nereti [emumu pienemsana informacija ir nepiecie$ama atri un ar nelielam
izmaksam un nav pietiekamu resursu jaunu primaro datu ievak3anai. Sados
gadijumos tiek pielietotas vertibu parneses metodes, kur tiek izmantoti jau esoSie
dati no pétfjumiem ar primarajiem ekosistému pakalpojumu vert€jumiem un
pielietoti uz citam teritorijam (Brander et al., 2018). Ekonomiskas metodes dod
iesp€ju precizi, skaitliskas vertibas izteikt ekosistému pakalpojumu vertibu, tacu
atseviSkiem ekosistemu pakalpojumiem $ada noverté$ana ir loti sarezgita gan
datu trikuma, gan nematerialo vertibu komplicetas noveérteéSanas del.

Socialas metodes

Socialo metozu pielietosana saistama ar nepiecieSamibu izprast sabiedribas
vElmes, vertibas, priekSstatus par dazadam ekosistémas funkcijam un art
ainavam. Balstoties uz iepriek§ minéto ESMERALDA projekta veikto
apkopojumu, socialas metodes iedala:

e noverojosas metodes: telpiski piesaistitu fotografiju analize (Flickr,

- =

Instagram), laika patérésanas novertésana, cilvéku vai darbibu uzskaite;
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o konsultativas metodes: aptaujas, Q-metodologija, narativu analize;

o lidzdalibas metodes: geografiskas informacijas sistémas (GIS)
izmanto$ana ar iedzivotaju lidzdalibu (public participatory GIS (PPGIS)),
scenariju planosana ar sabiedribas iesaisti, darbnicas (Santos-Martin et al.,
2018a).

Socialas metodes ir loti dazadas un tas pielago p&tijuma nepiecieSamibai, un
tiek izmantotas visu ekosistému pakalpojumu novertéSana, protams, doming&josi
tiesi KEP. Plasaku socialo metozu apskatu un to izmantoSanu KEP novertésana
skatit 1.2.2. nodala.

1.2. Kultiras ekosistemu pakalpojumi un to noveérteSanas
metodes

1.2.1. Kulturas ekosistemu pakalpojumu iedalijums

Péc CICES Kklasifikatora KEP Kkategoriju iedala Cetras grupas — fiziska un
pieredzes mijiedarbiba; intelektuala un reprezentativa mijiedarbiba; gariga,
simboliska mijiedarbiba un netie$a mijiedarbiba. Katru no grupam iedalas klasgs.
KEP sadalijums klasgs ir dalijums, ko visbiezak izmanto p&tijumos, un Katra no
klaseém izskaidrota §Ts nodalas ietvaros.

Rekreacijas ekosistemu pakalpojumi

Fiziska un pieredzes mijiedarbiba ir KEP grupa, kas raksturo rekreacijas
vertibu. Aktiva mijiedarbiba ietver, piem&ram, pastaigas vai pargajienus,
ritenbraukSanu vai peldéSanu. Pasiva mijiedarbiba iever gan meditaciju, gan
pilsétas parku baudiSanu, gan dabas véroSanu. Saja pétijuma rekreacijas
ekosistemu pakalpojumi netiek verteti, jo liela dala petijumu Eiropa un pasaulé
koncentrgjas tiesi uz §1 KEP novérté$anu (Csurgd & Smith, 2021; Plieninger et
al., 2013; Pueyo-Ros et al., 2019; Spage, 2022), nereti citus KEP nevértgjot vai
apvienojot tikai ar atseviskiem citiem pakalpojumiem.

Izglitojosie ekosistému pakalpojumi

Izglitojosie ekosisteému pakalpojumi apvieno divas KEP klases, kas apvieno
elementus, kas nodrosina zinatnisku izpéti vai tradicionalo ekologisko zinasanu
veidoSanu, ka ari elementus, kas nodroSina izglitibu un apmacibu (Haines-
Young, 2023). Sis abas KEP klases ietver dazadas zinatniskas, izpétes, vides
izglitibas vai macibu aktivitates daba, pieméram, dabas taku apmekl&jums,
dazadu izglitojosu pasakumu organizésana vai apmekl&Sana, putnu vérosana u.c.
aktivitates.

Liela méra so KEP klasu pakalpojumi balstas uz dabas veértibam, tacu
ekosisttmu pakalpojumu nodroS§inajumu izmantoSanu galvenokart nodroSina
tiesi cilvéka veidoti elementi — dabas takas, putnu véroSanas torni, pastaigu laipas
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purvos u.c. ekosistemas. Pilsétvide tiesi botaniskie darzi, vides izglitibas centri
u.c. struktiras ir liels izglitojosa ekosistemu pakalpojuma nodrosinatajs.

Kultiirvesturiskie ekosistemu pakalpojumi

S1KEP klase ir saistita ar dzivas dabas elementiem, vietam vai ainavam, kas
ir nozimigas kulttras identitatei un vésturiskajam mantojumam (Haines-Young,
2023). Kultarvesturiskie ekosistému pakalpojumi, papildus dabas elementiem, ir
visvairak saistiti tieSi ar cilvéka veidotiem elementiem, kur véstures un kultiiras
mantojums ir loti klatesoss. ST KEP Klase pasi uzsver kultiiras un véstures
mantojuma saglabasanu nakamajam paaudzém, dazadu vestures attistibas
periodu vertibu saglabasanu un apzinasanos.

Saja KEP klasé liela nozime ir ari dazadiem nacionaliem ainavas
veidotajelementiem, pieméram, lauku viensétam, lauku celiem, alejam vai
akmens kravumiem, vai pasiem akmeniem un kokiem. So elementu novértésana
un apzina$ana ir sarezgita un nereti tieSi §1 iemesla dél netiek icklauta
novertgjuma.

Estetika ka ekosistemu pakalpojums

Estétikas klases ekosistému pakalpojumi péc CICES definicijas ieklauj dzivo
sisttmu elementus, kas nodrosina estétiskas pieredzes (Haines-Young, 2023),
tacu arT $aja klase lielu lomu spele cilveka veidoti elementi. Estetiska vertiba
tapat ka rekreacijas ekosisttmu pakalpojumi ir plasi pétiti dazados p&tfjumos,
izmantojot daudz dazadu metozu (Csurgd & Smith, 2021; Plieninger et al., 2013;
Pueyo-Ros et al., 2019; Spage, 2022, 2023). Si p&tijuma ietvaros estétiska vértiba
netika ieklauta izp&t€, lai atrastu inovativas metodes iepriek§ mazak pétitajiem
ekosistému pakalpojumiem.

Iedvesmas ekosistemu pakalpojumi

Saja KEP klasé ietilpst dzivas dabas sistémas elementi, kas sniedz iedvesmu
makslai, literatiirai, fotografijai vai citam rado$am izpausmém (Haines-Young,
2023). Sts klases ekosistému pakalpojumi var ieklaut gan dazadu makslas darbu,
dzejas, dziesmu vai fotografiju analizi, kur atainota kada ainava vai dabas
elements (Jiang & Marggraf, 2022). Ka vértiba Saja klas€ var tikt vértéta ari
iedvesma no dabas, ne tikai fiziski makslas darbi, tacu So vertibu ir loti griiti
novertet, ja neiesaista sabiedribu vai nejauta tas viedokli. ST pétijuma ietvaros
iedvesmas ekosistemu pakalpojumi netiek verteti, jo tie nereti p&tijjumos tiek
pievienoti estétiskajiem pakalpojumiem, kur arT novertgjums tiek veikts saistiti
(Paulina & Libiete, 2019; Romanazzi et al., 2023).

Simboliskie ekosistemu pakalpojumi

Simboliskie ekosistemu pakalpojumi ir dzivo sist€ému elementi ar simbolisku
nozimi, kas atspogulo vietas savdabibu vai tas identitati (Haines-Young, 2023),
tacu arT $aja klas€ daudz elementu ir cilvéka veidoti un veido spécigu simbolisku
saikni ar cilvekiem. Simboliska vertiba ainava var biit gan dabas elementiem
(atsevisks koks, akmens vai upes ieleja), gan cilvéka raditas strukttiras — lauku
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viensétas, vesturiskas €kas vai industrialas teritorijas, kas iegiist simbolisku
nozimi vietgjas kopienas konteksta (Stephenson, 2008). Simboliska vertiba ir
ciesi saistita ar vietas identitates sajutu (sense of place) un identitates veidoSanos,
kas ekosistemu pakalpojumu pieeja tiek vertéta ka nozimiga cilvéka labbiitibas
dala (Fish et al., 2016; Millennium Ecosystem Assessment, 2005).
Garigie jeb sakralie ekosistému pakalpojumi

ST KEP klase ieklauj dzivo sistému elementus ar garigu vai religisku nozimi
(Haines-Young, 2023), ka ar1 cilvéka veidotus elementus ar sakralu vai svétu
veértibu. LatvieSu kultira, kur liela nozime ir dabas dievibam un ticibai dazadu
dabas elementu garigajam spekam, ir loti butiski $adus elementus ieklaut
ekosistému pakalpojumu novértgjuma. Garigu un sakralu pieredzi misdienas
nodros$ina arT dazadas klusuma zonas, meditaciju vietas un ritualu takas dabas un
pilsétu parkos.

KEP novértésana zinatniskaja vide kliist arvien popularaka, tacu veljoprojam
nereti aprobeZojas ar estétikas un rekreacijas ekosistému pakalpojumiem, jo
izpratne par tiem ir plasaka un novertesanas metodes ir skaidrak saprotamas.

1.2.2. Kaultiras ekosistemu pakalpojumu novertesanas
metodes

P&tijuma ieprieks visparigi apskatitas ekosistému pakalpojumu novértésanas
metodes (1.1.2. nodala), $aja nodala detalizétak izskaidrotas tiesi KEP
noveértéSana biezak izmantotas metodes. Nodala sniegts metozu analitisks
izvertgjums datu un resursu nepiecieSamibas, sabiedribas iesaistes, sarezgitibas
un atkartojamibas rakursa.

Dazadi starptautiski dokumenti un zinatniskie pé&tijumi uzsver, ka KEP
novertésana vél arvien ir sarezgita gan datu trikuma, gan metozu, gan neskaidro
kritériju del (Baldzsi et al., 2021; IPBES, n.d.; Millennium Ecosystem
Assessment, 2005; Roy Haines-Young et al., 2018; Sukhdev et al., 2010;
Valénszki et al., 2022, 2025). Nodala aprakstitas zinatniskaja literatara visbiezak
lietotas metodes KEP novértésana katra no metozu grupam — biofizikalas,
ekonomiskas un socialas, ka arT sniegti metozu integracijas pieméri. Visplasak
aprakstita socialo metozu grupa, jo KEP novértésana galvenokart tiek izmantotas
socialas novertésanas metodes (Santos-Martin et al., 2018b).

Biofizikalas noverteSanas metodes

KEP pieejamiba nav tiesa veida atkariga no biofizikalajiem procesiem, tacu
biofizikalas novertésanas metodes lauj veikt KEP novértéSsanu balstoties uz
ainavas struktiiru, elementiem un ekosisttmu pakalpojumu piedavajuma
potencialu. Biofizikalas novert€Sanas metodes, kas pielietojamas KEP
noveértésana, ieklauj cetras metozu grupas.

TieSa mérisana daba ir metode, kuras galvenais mérkis ir veikt objektu
inventarizaciju, dokument&sanu vai apsekoSanu daba, lai nodroSinatu precizas un
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kvalitativas informacijas ievak$anu (Ferretti & Comino, 2015; Sikora &
Kaczynska, 2022; Vihervaara et al., 2019; Viinikka et al., 2018). Ekspertu
noverojumu fiksésana daba sniedz precizu datu kopu ekosistemu pakalpojumu
novertésanai uzreiz (Bieling & Plieninger, 2013; Swetnam & Tweed, 2018) vai
pielietojot citas metodes, izmantojot tiesas merisanas datus ka primaros izejas
datus (Jovanovska et al., 2020; Viinikka et al., 2018).

lietojuma veidu karsu u.c. telpisko datu analizi, kur iesp&jams kombiné&t dazadus
datu slanus, piemérojot dazadus novertésanas kriterijus (Aalders & Stanik, 2019;
Sowinska-Swierkosz & Michalik-Sniezek, 2020: Vannoppen et al., 2021).
Apaksmetodes un riki ieklauj dazadu geotelpisko datu interpretaciju, pieméram,
vizualas kvalitates indeksa (visual quality index) noteikSanai izmanto
topografiskos parametrus, zilo un zalo struktiiru, cilvéka ietekmi un veidotos
elementus (€kas, urbana vide u.c.) un v@sturisko elementu datu slani
(aizsargajami objekti u.c.) (Jovanovska et al., 2020; Swetnam et al., 2017).
Karsto punktu analize ieklauj dazadu datu slanu kombingSanu un analizi, tadgjadi
izcelot vietas ar augstu vai zemu ekosistému pakalpojumu piedavajumu (Bryan
et al., 2010; Plieninger et al., 2013; Ungaro et al., 2016). Netie$as mériSanas
metodes nereti izmanto dazadus telpiskos datus GIS programmatira.

Modelésanas metodes biofizikalaja KEP novértéSana balstas uz telpisko
datu analizi un matematisku vai logisku modelu izmantoSanu, lai aprékinatu
ainavas ipasibas, kas nav tie§i izméramas daba. Saja metozu grupa ietilpst
redzamibas analize (viewshed modelling), kas ieklauj ainavas reljefa kartes
izmantoSanu, lai noteiktu skatu Iinijas un punktus, attiecigi tad&jadi vertgjot
ainavas estétiku (Swetnam et al., 2017).

Vesturiskas ainavas telpiska analize ir metode, kas ietver dazadu datu
slanu, taja skaita kultliras mantojuma vai v&stures datu, izp&ti un telpisku analizi.
Apak$metodes var ieklaut vEsturisko karSu analizi (Gajdek et al., 2023), kultiiras
mantojuma objektu izp&ti un ar tiem saistito telpisko datu izpéti, dazadu
vesturisko ainavu datu slanu integraciju un izpéti.

Ekonomiskas novertesanas metodes

Ekonomiskas noveért€sanas metodes, ka jau iepriekS minéts, netiek plasi
izmantotas KEP novertésana, jo lielai dalai no KEP nav tirgus vertibas un
kopuma pieskirt Siem pakalpojumiem ekonomisku vertibu ir griiti (Flood et al.,
2021; Jiang & Marggraf, 2022). Ekonomiskas novérté$anas metodes iedalas
Cetras metozZu grupas.

Hipotetiskas veértéSanas metode (contingent valuation method), ieklauj
divas apakSmetodes, kur tiek veikta respondentu aptauja noskaidrojot
respondentu gatavibu maksat (willingness to pay) vai pienemt kompensaciju
(willingness to accept) par dazadam KEP veértibam. Metodes mérkis ir noskaidrot
KEP ekonomisko veértibu, jautdjot cik respondenti biitu gatavi maksat, lai
saglabatu KEP vertibas un iegiito summu no aptaujas parnest ka KEP vértibu
naudas izteiksm& (Mantymaa et al., 2018; Niedermayr et al., 2018).
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Izvéles eksperimentu metodes (discrete choice experiments) pamata ir
aptauja, kura respondentiem tiek piedavati vairaki attistibas scenariji, kur
dazadas kombinacijas tiek mainiti dazadi ainavu elementi un tadgjadi mainita
scenariju vertiba naudas izteiksmé (Louda et al., 2021; Sagebiel et al., 2020;
Ungaro et al., 2016). Metode darbojas 1idzigi ka hipotétiska vertesanas metode,
tacu izveles eksperimentu metode ir precizaka un ne tik atkariga no respondenta
pieskirtajam summam kadai konkré&tai ainavu vienibai.

Ipasumu tirgus vertibas modeli (hedonic pricing method) ir metode, kas
nosaka KEP ekonomisko vertibu, to aprékinot péc nekustama Ipasuma tirgus
cenam. Metodes analizé ka dazadas teritorijas IpaSibas, pieméram, tdens,
veésturiska objekta vai dabas parka tuvums ietekm@ nekustama Tpasuma cenas.
Princips ir vienkarss: ja ir augstaka ainavas kvalitate, tad ir augstakas nekustama
TpaSuma cenas. Metodei izmanto statistiskos modelus, kas aprékina dazadus
raksturlielumus, pieméram, attalumu lidz konkrétiem objektiem vai ainavu
elementiem, skatu uz ainavu vai pieejamibu kadai teritorijai. Atsevisku KEP
vertibu noteikSana ar TpaSumu tirgus vértibu modeliem v&l joprojam ir sarezgita,
jo atseviskiem KEP nav nosakamas tirgus vertibas, kas apgriitina §is metodes
istenoSanu (Jiang & Marggraf, 2022; Ram & Kay Smith, 2022)

Celojumu izmaksu metode (travel cost method) pielieto aptaujas iegiitu
informaciju par to, cik talu respondenti ir celojusi, kadas bija celojuma izmaksas,
lai nonaktu konkrgtos objektos vai lokacijas un velak pielieto aprekinu, kas
nosaka konkréta KEP vértibu (Martin-Lopez et al., 2009; Tourkolias et al., 2015).
Metodi var pielagot atkariba no petamas teritorijas un nepiecieSamas iegtito datu
precizitates, var pielietot zonalo vai individualo cela izmaksu metodi (Zhao et
al., 2022). Zonala cela izmaksu metode ir neprecizaka, veicot aptuvenu
novertg§jumu ainavu zonam, tacu mazak datu un resursu prasiga. Turpretim
individuala pieeja izmanto precizus katra respondenta datus, kas palielina
metodes pielietosanai nepiecie$amos resursus, tacu palielina precizitati.
Socialas noveértéSanas metodes

Socialas metodes KEP novértésana tiek izmantotas visbiezak un sabiedribas
lidzdalibas metodes pétijjumos ir vispopularakas. Metozu daudzveidiba
atspogulo dazadibu gan datu ievakSana, gan rezultatu interpretacija. Socialas
novertéSanas metodes ieklauj piecas noveértéSanas metozu grupas.

Aptaujas un intervijas ir viena no popularakajam metodém KEP
novertésanai, jo iegiitie dati ir izmantojami ar1 ka izejas dati dazadam citam
metodeém un jautdjumu dazadiba ir loti plasa. ApakSmetodes $aja grupa ieklauj
gan klatienes (face-to-face) aptaujas un intervijas (Pueyo-Ros et al., 2018), gan
izmantojot tieSsaistes rikus (Pueyo-Ros et al., 2019). Intervijas var bt
vienkarsas, strukturétas vai izteikti padzilinatas (Gottwald et al., 2022). Metodes
IstenoSanai ir nepiecieS8ami respondentu viedokli, vert€jums, uztveres vai dazadu
ainavu elementu un objektu lietojuma paradumi. Datu kopu var veidot tikai
aptauju vai interviju rezultati, taGu abas metodes var arT kombinét (Rodriguez-
Morales et al., 2020).
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Fokusgrupu diskusijas tiek plasi izmantotas, lai veiktu sabiedribas viedokla
noskaidrosanu par p&tijumam svarigiem jautajumiem vai, lai veiktu ekosistému
pakalpojumu novértesanu, balstoties uz grupas viedokli un pieskirtajam vertitbam
(Csurg6 & Smith, 2021; Haines-Young, 2023). Nereti fokusgrupu diskusijas tiek
veiktas ar grupam, kuram ir specifiskas zinasanas vai profesija, lai iegiitu
kvalitativu informaciju un datus par pétamo jautajumu.

Socialo mediju fotografiju analize ir metode, kura veic socialajos tiklos
pieejamo att€lu analizi un KEP novertésanu, izmantojot dazadas pieejas. Izejas
dati ir socialajos tiklos vai citas platformas pieejamie att€li, pieméram,
Instagram, Flickr, inaturalist u.c.. Metodes pirmais solis ietver att€lu atlasi ar
konkrétu geolokaciju, kas piesaistita pétamajai teritorijai. Atseviskos petijjumos
tiek noteikti ainavu “karstie” punkti tikai péc socialo attelu lokacijam (Fox et al.,
2020; Havinga et al., 2020). Turpmako fotoattélu analizi var veikt manuali,
att€los fiksgjot dazadus ainavu elementus un tos saistot ar konkrétu KEP vértibu
(Clemente et al., 2019; Ros-Candeira et al., 2020) vai veicot attélu temturu
analizi (Schirpke et al., 2021). Sarezgitaka metodes izpilde icklauj kod€sanas vai
maksliga intelekta trené$anu uz att€lu atpaziSanu un elementu analizi (Egarter
Vigl et al., 2021; Mouttaki et al., 2022).

Narativu, vésturisko liectbu un mutvardu véstures analize ir metode, kura
ieklauj dazadu stastu, legendu, vesturisko pierakstu, mutvardu liecibu un kultiiras
tradiciju aprakstu analizi, p&c kuras veic KEP novértésanu (Flood et al., 2021;
Hearn, 2021). Sadus materialus iesp&jams iegit veicot izpéti arhivos, datu bazgs,
ka arT intervejot dazadas personas un veicot interviju analizi.

Integrétas pieejas, kas apvieno vairakus datu avotus un metodes, tiek
uzskatitas par visaptverosakajam KEP novértesana. Pieméram, GIS datus var
kombinét ar sabiedribas aptaujam vai socialo mediju analizi, nodroSinot
daudzdimensionalu skatfjumu un salidzinot objektivus un subjektivus
novertéjumus (Swetnam et al., 2017; Sottini et al., 2019). Katra situacija prasa
pielagotu pieeju, nemot véra pieejamos datus un metodes. Metozu kombinacija
var ietvert primaro datu iegiiSanu un to telpisku analizi, piem&ram, apvienojot
lidzdalibas kartesanu ar GIS (Fagerholm et al., 2019; Kizika & Akmentina,
2022). Biezi tiek izmantotas arT socialo un ekonomisko metozu kombinacijas, ka
ar biofizikalo un socialo datu integracija, piem&ram, lauka apsekojumi kopa ar
sabiedribas aptaujam (Crouzat et al., 2022; Vrbicanova et al., 2020).
Daudzdimensiju analizes lauj vienlaikus izveértét socialos, ekonomiskos un
biofizikalos aspektus un salidzinat dazadas alternativas (Ebner et al., 2022;
Jaligot et al., 2019).
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1.2.3. Kultiras ekosistemu pakalpojumu novértéSanas
MetoZu izvertéjums

KEP novértésana joprojam ir metodologisks izaicinajums, jo $o pakalpojumu
vertiba balstas cilveku uztverg un pieredzg, kas griti kvantific§jama. Tadel nav
vienas universalas metodes — izvéle vienmér ir kompromiss starp datu
pieejamibu, sarezgitibu, atkartojamibu, sabiedribas iesaisti un praktisko
pielietojumu planodana. Saja nodala analizétas biofizikalas, ekonomiskas un
socialas metozu grupas, izvert€jot to piemérotibu Latvijas kontekstam, kur
nematerialie dati ir fragment&ti un detalizéti socialekonomiskie dati biezi
ierobeZoti.

Biofizikalas metodes lauj analiz&t ainavas struktiiru un KEP potencialu, bet
neatspogulo sabiedribas uztveri. Tie$as meriSanas metodes ir precizas, bet
resursietilpigas un griiti merogojamas, savukart netie$as metodes, GIS un
attalinata izpéte nodroSina plasaku analizi, bet attélo potencialu, nevis realo
pieredzi. Sie dati ir vértigi planoana ka pamats turpmakai analizei.

Ekonomiskas metodes nodrosina augstu atkartojamibu, tacu KEP gadijuma
tas ir sareZgti pielietojamas datu ievak§anas un monetizacijas dél. Rezultati biezi
ir atkarigi no respondentu profila un nav viegli integréjami telpiskaja planosana,
tadel Saja petfjuma tas netiek izmantotas.

Socialas metodes ir biitiskas KEP novertésana, bet to piemerotiba atskiras.
Aptaujas un intervijas ir vienkarSas, bet grti telpiski interpret€jamas, savukart
fokusgrupas un narativi sniedz dzilu izpratni, bet ir sarezgti atkartojami. Socialo
mediju analize nodroS$ina plasu datu apjomu, tacu ar ierobezojumiem.

PPGIS izcelas ka Iidzsvarota pieeja, jo nodroSina telpiskus datus par
sabiedribas uztveri un ir pietiekami atkartojama un praktiski pielietojama.
Metozu salidzinajums rada, ka Latvijas konteksta vispiemérotaka ir PPGIS
kombinacija ar GIS balstitu attalinato izpéti.

L1dz ar to metozu izvéle ir atkariga no datu pieejamibas, institucionala ietvara
un pétijuma mérkiem. Saja pétijuma veikta PPGIS un GIS pieejas aprobacija un
salidzinajums, lai izvertetu to piemérotibu KEP kart€Sanai un izmantoSanai
ainavu planosana.

1.3. Ekosistemu pakalpojumu pieejas integracija
normativaja reguléjuma ainavu plano$anas konteksta

KEP novértésana butiska ir normativa regulgjuma un politiska ietvara
izpratne, kas palidz saprast, ka dazadi dokumenti nosaka ainavas vertibas un to
ieklauSanu planoSanas dokumentos. Dazados zinatniskajos avotos KEP tiek
izcelti ka Tpasi sarezgiti novertéjami un tade] arT mazak integréti politikas un
planosanas dokumentu izstrade. Politikas dokumenti kalpo ne tikai ka regulativs,
bet arT ka konceptuals pamats, tie formule ainavas un dabas elementu izpratni,

19



sabiedribas lomu un labsajiitas raditajus, datu izmantoSanas principus un mérkus,
ka arT ilgtspgjigas attistibas pamatnostadnes.

Starptautiskie un Eiropas Savienibas dokumenti veido butisku konceptualo
pamatu KEP integracijai ainavu planosana, uzsverot ainavu ka dabas un cilvéka
mijiedarbibas rezultatu, ka ar1 sabiedribas lomu tas vertibu defingésana. UNESCO
konvencija, Granadas un Faro konvencijas akcentg kultiiras mantojuma socialo
nozimi, identitati un sabiedribas Iidzdalibu, savukart Burra harta ievie$ kultiiras
nozimes j&dzienu, kas aptver estétiskos, vEsturiskos un garigos aspektus.
Lozannas deklaracija un Eiropas Ainavu konvencija uzsver nepiecieSamibu
integrét ainavu visos planoSanas limenos un balstit to sabiedribas uztvertajas
vertibas, defingjot ainavu ka publisku labumu. Biologiskas daudzveidibas
konvencija, MAES un IPBES iniciativas ievie$ ekosistému pieeju un uzsver
nepieciesamibu attistit KEP novérté$anas metodes. ANO Dienaskartiba 2030 un
IAM meérki akcentg kultiiras un dabas mantojuma saglabasanu un sabiedribas
iesaisti. Eiropas Zalais kurss, Biodaudzveidibas stratégija un Zalas
infrastruktiiras pieeja nostiprina ekosistému pakalpojumu integraciju politika,
vienlaikus noradot uz nepiecieSamibu nemt veéra ari sabiedribas uztveri un
piekluvi ainavai.

Latvijas normativais reguléjums un politikas dokumenti

Latvijas normativa un atfistibas planos$anas sistéma nosaka tiesisko un
institucionalo ietvaru teritorijas attistibas, vides aizsardzibas un ainavu
parvaldibas jautajumu risinasanai dazados parvaldibas Iimenos. Normativie akti
un stratégiskas plano$anas dokumenti veido hierarhiski sakartotu sisteému, kas
nodro$ina savstarpgju saskanotibu starp nacionalo, regionalo un pasvaldibu
limeni.

Teritorijas attistibas plano$anas likums (2011) ir galvenais normativais
akts, kas regulg teritorijas attistibas planosanas procesus Latvija, nosakot kadus
planosanas dokumentus nepiecieSams izstradat, kada ir to hierarhija, izstrades
kartiba un savstarp€ja saskanotiba (Teritorijas attistibas planosanas likums,
2011). S1 petijuma konteksta biitiski, ka Teritorijas attistibas planosanas likums
paredz iesp&ju planoSanas dokumentos ieklaut ainaviskas un kultiiras vertibas,
ka arT noteikt ainaviski ve&rtigas teritorijas un tam nepiecieSamos Tpasos
izmantoSanas noteikumus. Kultiiras ekosistemu pakalpojumu noteikSana var
bt nozimigs riks, lai izveidotu pamatu ainaviski vertigu teritoriju noteikSanai.

Vides aizsardzibas likums (2006) nosaka principus vides aizsardzibai,
valsts un paSvaldibu kompetenci vides jautajumos, ka arT mehanismus vides
kvalitates saglabasanai un uzlaboSanai. Likums balstas uz ilgtsp&jigas attistibas
un preventivas ricibas principiem, uzsverot vides aizsardzibas integrésanu citas
politikas jomas un lémumu pienemsanas procesos. Vides aizsardzibas likums
galvenokart ir versts uz dabas un vides aspektiem, tacu norada uz
nepiecieSamibu papildinat vides aizsardzibas reguléjumu ar telpiskiem datiem
par kultiiras vertibam, 1pasi teritorijas, kuras daba un kultiira veido nedalamu

20



ainavisku ansambli (piem&ram, aizsargdjamas dabas teritorijas) (Vides
aizsardzibas likums, 2006).

Kultiiras piemineklu aizsardzibas likums (1992) regulé kultiras
piemineklu aizsardzibu, uzskaiti un saglabasanu, nosakot valsts aizsardziba
esoSos kultiiras piemineklus un to aizsardzibas pasakumus (Par kultiiras
piemineklu aizsardzibu, 1992). P&tfjuma konteksta ir buitiski minét, ka likums
liela méra ir versts uz punktveida objektu aizsardzibu (atseviski izn€mumi ar
aizsargajamam teritorijam), tacu nenosaka plasakas kultirainavas, simboliskas
telpiskas vienibas vai sakralu veértibu nesoSas ainavas un to aizsardzibas
pasakumus.

Ilgtspejigas attistibas stratégija (Latvija2030) ir dokuments, kura ainava
tiek vairakkart minéta ka nacionalas identitates un attistibas resurss un izcel
ainavu ka dzives kvalitates raditaju, uzsverot nepiecieSamibu saglabat ainavu
daudzveidibu (Latvijas Republikas Saeima, 2010). Latvija 2030 dokumenta
tiek ming&ta kulttiras ainava, kulttiras telpa, kas reti tieck minéta citos Latvijas
planosanas dokumentos. Dokumenta viens no uzstaditajiem uzdevumiem ir
ieklaut ainaviski nozimigu vietu aizsardzibas prasibas.

Latvijas Nacionalais attistibas plans 2021-2027 (NAP2027) ir vidgja
termina planosanas dokuments, kas cita starpa no ainavas planosanas viedokla
izcel nepiecieSamibu veikt planoSanu, balstoties uz katras vietas vertibam,
nevis istenot visus uzstaditos uzdevumus p€c viena parauga (Parresoru
koordinacijas centrs, 2020). NAP2027 uzsver regionu ick$gjo dazadibu un
nepiecieSamibu stiprinat vietgjo identitati, ka ar1 norada uz nepiecieSamibu
iesaisttt sabiedribu planosanas procesos. KEP kartgSana var kalpot ka riks So
mérku sasniegSanai, lai identificEtu vietas ar simbolisku, sakralu vai
kultarveésturisku nozimi, kas izcel vietas vai regiona vértibas.

Vides politikas pamatnostadnes 2021-2027 ir vidgja termina politikas
planosanas dokuments vides joma, integré dabas kapitala konceptu ar daba un
kultora balstitu vertibu saglabasanu, saistot biologisko daudzveidibu ar cilvéku
labklajibu (Par Vides politikas pamatnostadném 2021.-2027. gadam, 2022).
Dokuments nosaka vides politikas mérkus un ricibas, bet ari ieklauj punktus
par dabas kapitala saglabasanu nakamajam paaudzem, kas ietver dazadu ainavu
elementu vértibas.

Kultiiras politikas pamatnostadnes “Kultiirvalsts” 2021-2027 ir vidgja
termina politikas planoSanas dokuments kultiiras joma, kas nosaka valsts
kulttirpolitikas strateégiskos mérkus, prioritates un ricibas (Par Kultirpolitikas
pamatnostadném 2022.-2027. gadam ‘Kultturvalsts’, 2022). Pamatnostadnes
akcenté kultiiras mantojuma telpisko dimensiju, ka uztveri veido ne tikai
objekti, bet ainavas ka kopums, kas veido sabiedribas atminu un piederibu
konkrétai vietai.

Ainavu politikas ievieSanas plans 20242027 ir vid€ja termina politikas
planosanas dokuments ainavu joma, kas balstas uz Eiropas Ainavu konvenciju
un iepriek§gjam Ainavu politikas pamatnostadném 2013.-2019. gadam.
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Ainavu politikas ievieSanas plans 2024-2027 iezZim€ pareju no konceptualiem
uzstadfjumiem uz konkrétiem ievieSanas instrumentiem (Par Ainavu politikas
ievieSanas planu 2024.-2027. gadam, 2024; Par Ainavu politikas
pamatnostadném 2013.-2019. gadam, 2013). Nozimigs Latvijas ainavu
politikas mérkis ir sistematiska ainavu kartéSana un apzinasana, kas praktiski
tika ieviesta ar Ainavu atlanta izstradi no 2020. gada (VARAM, b.g.b).

Ainavu politikas ieviesanas plans uzver arT sabiedribas izglitoSanas un
lidzdalibas nozimi ainavu apzina$ana un lémumu pienems$ana (Par Ainavu
politikas ievieSanas planu 2024.—2027. gadam, 2024). Sis mérkis rada tie$u
saikni ar Saja petijuma pielietoto lidzdalibas karteSanas metodi, kas lauj
sabiedribas sniegto vertéjumu vai atzimé&tas vertibas integrét telpiskajos datos
un ainavu analizg.

Regionalas attistibas likums (2002) ir pamata normativais akts, kas
nosaka Latvijas regionu politikas mérkus un institucionalo ietvaru. Likuma
galvenais uzdevums ir veicinat Iidzsvarotu teritoriju attistibu, mazinat
regionalas atskiribas un nodro$inat vienotu valsts politikas Tstenosanu dazados
Latvijas regionos (Regionalas attistibas likums, 2002). Likums paredz, ka
planoSanas regioni piedalas regionalas attistibas planosana, analizé un
uzraudziba, ka arT deleg€ plano$anas regioniem izstradat attistibas planoSanas
dokumentus (Regionalas attistibas likums, 2002).

Noteikumi par planosanas regionu teritorijas attistibas planoSanas
dokumentiem (2013) nosaka planosanas regionu attistibas programmu izstradi,
kas ir vidgja termina attistibas planoSanas dokuments, kuru izstrada saskana ar
Regionalas attistibas likumu un Teritorijas attistibas planoSanas likumu
(Noteikumi par planoSanas regionu teritorijas attistibas plano$anas
dokumentiem, 2013). Regionu attistibas programmas ir galvenais stratégiskais
dokuments, kas nosaka regiona attistibas galvenas prioritates, mérkus un ricibas.

Noteikumi par pasvaldibu teritorijas attistibas plano$anas dokumentiem
(2014) nosaka kartibu ka ir jaizstrada pasvaldibu teritorijas planojumi, kas ir
detalizetakie un konkrétakie teritorijas attistibas planosanas dokumenti Latvijas
normativaja sisttma (Noteikumi par paSvaldibu teritorijas attistibas planosanas
dokumentiem, 2014). Teritoriju planojumi nosaka izmanto$anas veidus, apbiives
nosacijumus un aizsargajamas teritorijas konkrétas pasvaldibas ietvaros, vienlaikus
kalpojot ka juridiski saisto$s dokuments zemes izmantoSanas un attistibas lemumu
pienemsSanai. Pasvaldibu teritoriju planojumos ir iesp&ja noteikt ainaviski vertigas
teritorijas (TINS), $adu teritoriju noteik8anas kriteriji un plasaks izklasts atrodams
2.1.1. nodala.
leteikumi ekosistému pakalpojumu pieejas integracijai normativaja
reguléjuma

Normativa reguléjuma analize liecina, ka Latvija ainavas un dabas vertibu
saglabasana ir definéta vispariga Itmeni, tacu trikst konkrétu mehanismu, ka
ekosistému pakalpojumu pieeju praktiski integrét teritoriju plano$ana. Prakse
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KEP noveértgjums biezi ir fragmentars un koncentrgjas galvenokart uz
estétiskajam un rekreacijas veértibam, neaptverot pilnu veértibu spektru.

KEP telpiskais novertgjums var tikt izmantots ka pamats ainaviski vertigu
teritoriju (TINS) noteikSana, apvienojot simboliskas, kultlirvesturiskas, sakralas
un izglitojosas vertibas ar estétiskajiem un rekreacijas aspektiem. Lidziga pieeja
piemérojama ari IADT planoSana, ipasi ainavu aizsardzibas zonu noteik$ana,
integr&jot kultiiras un socialas vertibas lidztekus dabas aizsardzibai.

Pasvaldibu Itmeni KEP pieeju ieteicams integrét teritoriju planojumos un
tematiskajos planos, nosakot prasibu veikt telpisku novértgjumu, kas ietver
vienotu vertibu kopumu, GIS balstitu analizi, sabiedribas iesaisti un rezultatu
izmantoSanu zon&juma un planosanas risinajumu izstrade.

Kopuma KEP pieejas integracija normativaja reguléjuma prasa konkrétu
prasibu noteikS§anu tas izmantoSanai dazados planoSanas Iimenos. Tas
nodro$inatu, ka ainavu veértibas tiek sistematiski identific€tas un izmantotas
pamatotu plano$anas lémumu pienemsana.

2. PETIJUMA GAITA UN METODIKA
2.1. Izpétes teritoriju izvéle un raksturojums

2.1.1. Ainaviski vertigas teritorijas

Ainaviski vertigas teritorijas Latvija veido batisku telpiskas planoSanas un
kulttrvides politikas dalu, jo tas vienlaikus atspogulo gan dabas procesu rezultata
veidojusas ainavu struktiiras, gan ilgstosas cilvéka klatbiitnes rezultata radusas
vértibas. STs teritorijas ir Tpa§i nozimigas KEP novértésanas konteksta, jo tiesi
tajas koncentrgjas vertibas, kas veido sabiedribas identitati, piederibas sajiitu un
vietas nozimes izpratni (Plieninger et al., 2015; Tengberg et al., 2012).

Viena no pirmajam ainaviski vertigo teritoriju populariz€josajam iniciattvam
Latvija ir ainavu dargumu koncepts, kas tika ieviests, 1stenojot Latvijas ainavu
politikas pamatnostadnes. Ainavu dargumi ir teritorijas vai konkrétas vietas,
kuras sabiedriba atzist par IpaSi nozimigam savas ainaviskas kvalitates,
kultiirvésturiska mantojuma, simboliskas nozimes vai emocionalas vértibas dél
(Par Ainavu politikas pamatnostadném 2013.-2019. gadam, 2013; VARAM,
b.g.a). Ainavu dargumu identificé$anas procesa bitiska loma bija sabiedribas
lidzdalibai, iedzivotaji tika aicinati atzZimét vietas, kuras ir Tpasi nozimigas un
saglabdjamas nakamajam paaudzém (VARAM, b.g.a). S pieeja tiesi sasaucas ar
KEP novértésanas metodologiju, jo lauj fiksét ne tikai ekspertu definétas
vertibas, bet arT iedzivotaju pieredzi, emocionalo piesaisti un simbolisko nozimi
(Brown & Raymond, 2007). Sadu teritoriju karté$ana ir nozimiga pétijuma
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konteksta, jo ilustre, ka sabiedriba pieskir nozimi KEP vértibam arpus formaliem
aizsardzibas statusiem.

Latvijas Kultiras kanons ir valsts kultiiras politikas instruments, kas
identific€, nosauc un popularizé Latvijas kultiiras vertibas dazadas nozargs, gan
literatira un vizualaja maksla, gan muzika, arhitektiira, icklaujot ari tautas
tradicijas (Latvijas Nacionala biblioteka, 2025). 2021. gada kanona tika ieklauta
ar ainavu sadala, izcelot ainavas, kuras sevi apvieno dabas veidojumus, vEstures
un kultiiras vertibas un ir nacionali simboli (Latvijas Nacionala biblioteka, 2025).

Nacionala méroga viens no jaunakajiem pétijumiem, kas veica Latvijas ainavu
noverteSanu un ainaviski Vvertigu teritoriju noteikSanu ir Valsts petfjumu
programmas “Ilgtsp&jiga teritorijas attisttba un racionala zemes resursu
izmanto8ana” projekts Nr. VPPVARAM-ITAZRI-2020/1-0002 “Tigtsp&jiga zemes
resursu un ainavu parvaldiba: izaicinajumu novértéjums, metodologiskie
risindgjumi un priek§likumi (LandLat4Pol)” (Stokmane, u.c., 2023). Latvija
nacionalas nozimes ainaviski veértigo teritoriju noteikSana tiek skatita ka
instruments valsts telpiskas identitates, kultiras mantojuma un ainavas kvalitates
saglabasanai un attistibai. Saskana ar LandLat4Pol ietvaros izstradato metodiku,
$adas teritorijas tiek identificétas, balstoties uz dabas mantojuma koncentraciju,
kultirvesturisko veértibu nozimi ainavas struktiira, ainavas vizualo kvalitati,
simbolisko un identitates aspektu klatbiitni, ka ari sabiedribas noveértéjumu un
atpazistamibu nacionala m&roga (Klepers, u.c., 2023).

Pasvaldibu teritoriju planojumos, ka viens no veidiem, ka ieklaut ainavu
vertibas planoSanas dokumentos, ir noteikt ainaviski vertigas teritorijas
(TINS), kas tiek noteiktas lidzas cita statusa teritorijam. Sadu teritoriju
noteikSanai Tpasi nozimigi ir fiksét un kartét visas vertibas, kas var veidot ainavas
unikalitati, nebalstot So vert€§jumu tikai uz ainaviskiem faktoriem, bet veidot
kompleksu ainaviski vértigu ainavu noteik$anas metodiku. Sadam mérkim var
kalpot Saja petijuma pielietotas KEP vertibu noteikSanas metodes, apvienojot
estétiskas vertibas ar kultiirvésturiskajam, sakralajam, simboliskajam un
izglitojosajam vertibam, ka ar1 izmantot sabiedribas viedokli ka pamatu
atsevisku teritoriju Tpasai izcelSanai.

KEP novértésana var papildinat eso$as ainavu izvertésanas pieejas, palidzot
identificét tas teritorijas, kuras sabiedribas uztvertas simboliskas,
kultirvésturiskas, sakralas un izglitojosas vértibas ir telpiski koncentrétas un
potenciali nozimigas ainaviski vertigu teritoriju noteikSanas procesa.

2.1.2. P&tama teritorija — Gaujas Nacionalais parks

KEP novértésanas konteksta aizsargajamam dabas teritorijam ir Tpasa
nozime, jo tas apvieno dabas procesu rezultata izveidojusas ainavas ar cilvéka
raditajiem elementiem. Ipasi aizsargdjamas dabas teritorijas (IADT) Latvija ir
teritorijas, kuras vienlaikus koncentrgjas augsta biologiska daudzveidiba, izteikta
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ainaviska kvalitate, kulttrvesturiskas un citas vertibas. Gaujas Nacionalais parks
(GNP) ir §1 petijuma metodes aprobacijas teritorija, jo tas ir vecakais nacionalais
parks Latvija, dibinats 1973. gada, un vienlaikus ari viens no ainaviski un
kultarvesturiski daudzveidigakajiem aizsargajamiem regioniem valsti (Dabas
aizsardzibas parvalde, 2024). Devona smilSakmens atsegumi ir nozimigi gan no
dabas aizsardzibas, gan ainaviska skatupunkta, un tiem ir butiska loma parka
simboliskaja identitate un izglitojosaja aspekta.

Parka ainavisko struktiiru galvenokart nosaka Gaujas upes senleja, kas ir
viena no izteiktakajam reljefa formam Latvija (skatit 2.1. att.). Salidzinosi
lidzenaja Latvijas reljefa Gaujas senleja izcelas ar izteiktam augstuma starpibam,
plasSiem skatu punktiem un vizuali iespaidigdm panoramam. Parka teritorija
koncentréta veida sastopamas dazadas KEP vertibas, kas padara $o teritoriju
piem&rotu simbolisko, kultiirvésturisko, izglitojoso un sakralo ainavu veértibu
izpetei. At3kiriba no citam teritorijam, IADT konteksta nosaka funkcionalo
zongjumu, tostarp ainavu aizsardzibas zonas, kas paredz saglabat raksturigo
reljefu, skatu perspektivas, kultirvésturisko struktiru un vietas identitati. Sada
planosanas konteksta KEP identificé$ana un telpiska novérté$ana ir bitiska, jo ta
lauj pamatot zon&juma risinajumus ne tikai ar ekologiskiem raditajiem, bet ari ar
sabiedribas uztveré nozimigam vertibam, integrgjot tas teritorijas planoSanas un
parvaldibas dokumentos.

Apzim&jumi
Gaujas Naciondla

B
parka teritorija

—— Augstumliknes

e (Jdensteces (péc lieluma)

raksturigais ainavas reljefs (autora veidots, izmantojot OpenStreetMap
contributors, 2025)
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Saskana ar Latvijas Ainavu atlantu Gaujas senieleja, kas dal&ji parklajas ar
GNP teritoriju, ir identificéta ka viena no 18 nacionalas nozimes ainaviski
vertigam teritorijam. Tome@r jauzsver, ka $is statuss ir izstradats ka ekspertu
priekslikums nacionalas nozimes ainaviski vertigo teritoriju noteikSanai, un tam
nav normativos dokumentos apstiprinata vai juridiski saistosa spéka. Ainavu
atlanta izstrades ietvaros veikta ainavu tipologiska un telpiska analize izcel
Gaujas senieleju ka teritoriju ar augstu ainavisko kvalitati, izteiktu reljefa
struktiiru, kultiirvésturisko vertibu un simbolisku nozimi Latvijas ainaviskaja
identitate (VARAM, b.g.b). Tadgjadi $i teritorija konceptuali tiek atzita par
butisku nacionala méroga ainaviski vertigu teritoriju, vienlaikus saglabajot
rekomendgjosu, nevis juridiski saistosu raksturu.

GNP ir viena no kultlrvésturiski bagatakajam teritorijam Latvija. Parka
teritorija atrodas vairak neka 500 kultiiras un vestures piemineklu, tostarp
pilskalni, viduslaiku mira pilis un drupas, baznicas, muizas, senas apmetnu
vietas, industrialais mantojums, tdens un vgjdzirnavas (Dabas aizsardzibas
parvalde, 2024). Sie objekti veido daudzslanainu kultiirvésturisko ainavu, kura
savijas dazadu laikmetu telpiska struktiira un nozime.

Parka ainavu papildina pilskalni un senas apmetnu vietas, kas nereti saistitas
ar simbolisku un sakralu nozimi. Sadas vietas ir ne tikai arheologiski objekti, bet
arT nozimigi kultirvides elementi, kas atspogulo vésturiskas apdzivotibas
nepartrauktibu un vietas nozimi sabiedribas uztveré un KEP konteksta.
Nacionalie parki, tostarp GNP, funkcioné arT ka sabiedribai atpazistamas
publiskas telpas, tadgjadi GNP $aja p&tijuma tiek aplukota ka izpetes teritorija,
kas lauj analiz&t, ka ainaviski vertiga teritorija 11dzas pastav dabas, simboliska,
kultirvésturiskas, sakralas un izglitojosas veértibas, ka arT to telpiskas izpausmes.
EsoSie planosanas dokumenti un KEP pétijumi GNP konteksta

GNP teritorijas parvaldibu un attistibu reguleé GNP dabas aizsardzibas plans
2023.-2035. gadam, kas ir galvenais stratégiskais dokuments, kura integréti
dabas aizsardzibas, teritorijas planosanas, apsaimnickoSanas un izp&tes aspekti.
Plans izstradats balstoties uz plasu dabas, ainavisko, kultirvesturisko un
socialekonomisko datu kopumu, ietverot detaliz€tu funkcionalo zon&jumu,
aizsardzibas un apsaimnieko$anas meérkus, ka arT priekslikumus normativa
regulgjuma pilnveidei. Dokumenta izstrades procesa veikta daudznozaru
teritorijas izp@te, aptverot biotopus, sugas, ainavas, kultirvesturiskas veértibas,
rekreacijas slodzi un teritorijas izmanto$anas veidus (SIA Estonian, Latvian &
Lithuanian Environment, 2023).

Dabas aizsardzibas plana ekosistemu pakalpojumu novert€jums ir izmantots
ka papildinoSs instruments teritorijas zongjuma un apsaimniekoSanas risinajumu
izstradg, sasaistot dabas vertibas ar socialekonomiskajiem faktoriem un cilvéka
darbibas ietekm@m. Dabas aizsardzibas plans un ekosisttmu pakalpojumu
novertéjuma pielikums attélo ekosistému pakalpojumu novertéSanas rezultatus,
tacu metodologija $o vertibu noteik§anai nav publiskota, 1idz ar to izprast datu
precizitati ir sarezgiti.
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Papildus nacionala ltmena regul&jumam GNP teritorijas attistibas iesp&jas
ietekmg arf attiecigo pa$valdibu — C&su, Siguldas, Valmieras un maza GNP dala
Saulkrastu novada, teritoriju planojumos ieklautas teritoriju attistibu
ietekm@josas normas. Gaujas senieleja un ar to saistitas teritorijas identific&tas
ka ainaviski nozimigas un paklautas specifiskiem izmantoSanas nosacTjumiem.
Teritoriju planojumu grafiskajas dalas izdalitas ainaviski veértigas teritorijas
(TIN5 un atseviskos gadijumos specifiskas TIN apakskategorijas), ka ari
noteiktas prasibas apbiives mérogam, reljefa parveidei, skatu koridoru
saglabasanai un kultirvésturisko elementu aizsardzibai.

C@su novada jaunaja teritorijas planojuma, kas Sobrid ir publiskas apsprieSanas
procesa, ainaviski vertigas teritorijas, taja skaita, Gauja un tas pieteku ielejas,
strukturétas ka atseviskas ainavu telpas, uzsverot to reljefa ekspresivitati un
kulttirvésturisko kontekstu. Césu novada teritorijas planojuma liela GNP teritorijas
dala atziméta ka ainaviski vertiga teritorija (Regionalie projekti, 2025).

Savukart Valmieras novada tematiskaja planojuma “Ainavu telpas un
struktiira”, kur§ Sobrid ir publiskas apsprieSanas procesa, detalizEti izdalita
Gaujas senielejas ainava ka Latvijas mérogam unikala ainava ar daudzveidigu
dabas un kultGrvesturisko vertibu klatbGtni. Dokuments izce] ainavas
apdzivojuma struktiiru, ka vienu no teritorijas kultiiras vertitbam. Art skatu punkti
un iezu atsegumi tiek uzsverti ka 1pasi simboliski Latvijas reljefa struktiirai
(Ainavu izp€tes un planosanas institiits, 2025).

Lidztekus tam Siguldas novada teritorija nozimigu lomu ienem GNP
funkcionalais zong&jums (ainavu aizsardzibas zona, kultiirvésturiska zona u.c.),
kas tiek integréts pasvaldibas planosanas dokumentos un ietekmé turpmako
teritorijas izmanto$anu. Siguldas novada attistibas strat€gija atzimétas ari
neitralas zonas GNP (Metrum, 2021).

Teritoriju planojumos ainavas socialas, simboliskdas un izglitojosas
dimensijas parsvara tiek atspogulotas netiesi, caur kulttiras piemineklu uzskaiti,
skatu punktu aizsardzibu un funkcionalo zon&jumu, bet retak tiek sistematiski
analizétas sabiedribas uztveres un nematerialas vértibas. Saja konteksta KEP
pieeja papildina esoSo regulgjumu, piedavajot instrumentu, ar kura palidzibu
iespgjams strukturéti identificét un telpiski analizeét kultiiras vertibu izpausmes.
GNP kalpo ka reprezentativa un metodologiski piemérota teritorija, kur
iespgjams izvertet, ka KEP pieeja var papildinat esoSos planosanas instrumentus,
precizgjot ainavas vertibu telpisko struktiiru un stiprinot argumentaciju teritorijas
parvaldibas lémumos. Saja kontekstd pétijuma Tstenota KEP novértésana
papildina esoSo dokumentu saturu, piedavajot padzilinatu skatljumu uz
sabiedribas un ainavas mijiedarbibu GNP teritorija un paplasinot ekosisteému
pakalpojumu izmantoSanas potencialu teritoriju plano$anas praksg.
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2.2. Simbolisko, kultiirvésturisko, sakralo un izglitojoSo
ainavu vertibu noteikSana

Iepriek§ pétijuma jau mingts, ka pétijums verteé Cetras KEP vértibas —
simbolisko, kultarvesturisko, sakralo un izglitojoso. Ainavu vertibu noteik$anai
pétijuma tiek izmantotas divas metodes, kuras no 1.2.3. nodala analiz&tajam
metodém tika izvElétas ka vismazak resursus praso$as, metodologiski
nesarezgitakas un atkartojamas, lai vertétu katras metodes piemé&rotibu
izmantosanai datu ieguvei ainavu planosana. Sis nodalas ietvaros aprakstita
petijuma izmantota pieeja, ka ar1 GIS balstita attalinata izpete un Iidzdalibas
kartéSanas (PPGIS) metodes pielietojums. Aprakstits process karsto punktu
(hotspot) model&sanai, kas pielictota abam metodém, lai butu iesp&ams
savstarp€ji salidzinat iegiitos rezultatus.

2.2.1. Petijuma pielietotas metodes apraksts

Saja pétijuma KEP klasifikacija ir balstita uz CICES 5.2 versiju (Haines-
Young, 2023), kas ir jaunaka versija ekosisttmu pakalpojumu klasifikacijas
sist€mai. Estétiska novertéjuma un rekreacijas izmantoSanas aspekti ir izsl€gti no
analizes, jo §1s divas ekosistému pakalpojumu klases biezi ir aplikotas dazados
pétijumos (Bieling & Plieninger, 2013; Csurgd & Smith, 2021; Pueyo-Ros et al.,
2019; Spage, 2022), nereti uz citu kultiiras ekosistému pakalpojumu rékina. Ta
vieta uzmaniba tika pievérsta retdk novértétiem pakalpojumiem, pieméram,
simboliskajam, kultiirvésturiskajam, sakralajam un izglitojosajam veértibam.
P&tfjuma jau iepriekS tika mingts, ka ainavu konteksta vértibu definiciju
paplasina un vértéjuma tiek ieklauti ari cilvéka veidoti elementi, ne tikai dabas
veidotas vertibas.

Pétijuma tiek veikts KEP noveértéjums ar divam atskirigam metodém. Viena
no pielietotajam metodém ir GIS balstita attalinata izp&te un karsto punktu
modelésana. STs metodes pamatmérkis bija iegiit telpiski salidzinamas vértibu
koncentracijas zonas (karstos punktus), kas raksturo katras vertibu kategorijas
telpisko koncentraciju visa GNP teritorija. P&c katras kategorijas datu
apkopos$anas un analizes tiek veikta visu kategoriju savstarp&ja salidzinasana,
nosakot vietas ar visaugstako KEP koncentraciju GNP.

Otra pielietotd metode noveértgjuma ir lidzdalibas karté$ana (PPGIS), kura
respondentiem bija iespé&ja tieSsaisté pildit aptauju, kur vai nu atzimét telpiski
piesaistitus punktus karte katra vertibu kategorija vai aprakstit vietas un $o vietu
nozimi, tadejadi iegiistot primaros datus par ainavu vertibu uztveri un pieredzi.
P&c datu apstrades tika veikta karsto punktu noteikSana un analize katrai no
vertibu kategorijam, ka arT visiem karsto punktu rezultatu slaniem kopuma.

Petijuma gaita tika veikta arT pétamas teritorijas apsekosana Gaujas
Nacionalaja parka. Teritorijas apsekojumu laika tika vizuali identificétas un
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dokumentgtas potencialas kultiiras ekosistému pakalpojumu vértibas, ka ar1
veikta to fotofiksacija. Lauka darba laika tika parbaudita ar1 kartografiskajos
datos un literattra identificto objektu atbilstiba faktiskajai situacijai teritorija.
Apsekojumu laika notika arT neformalas sarunas ar vietgjiem iedzivotajiem un
teritorijas apmekl&tajiem, kas sniedza papildu kontekstu par konkréto vietu
nozimi, izmanto$anas veidiem un ar tam saistitajam vértibam. ST informacija tika
izmantota ka papildu kvalitativs konteksts petfjuma rezultatu interpretacija.

Abu metozu rezultati tika analizéti salidzinama forma, kas metodologiski
nodros$ina iesp&ju datus savstarpgji salidzinat, neatkarigi no ta, vai punkti ir iegfiti
no institucionalam datubazém vai no respondentu kartéSanas.

2.2.2. GIS balstita attalinata izp€ete un karsto punktu
modeléSana

ki viena no visvieglak atkartojamajam un vismazak resursu ietilpigajam
metodém KEP noveérté$ana. Metodes pamata ir kvalitativi un precizi primarie
dati, kas nodroSina metodes kvalitativu izpildi. Metodes IstenoSanas solu

shematisku attélojumu skatit
%BB DI N
|

Datu sacatavoiana Punktu blivuma

Atlasa telpiskos datus, aprekins s v
k: k pd‘ i tEr Aprékina, kur tenitorya Salidzina dazadu
5 K. 1 SIS ) > < .
e bo DrdmﬂI} jlsl’:llm punkti ir izvietoti blivak kategoriju karstos punktus
un parbau a petiuma I AL un nosaka, kur tie parklajas
teritoryjas geometriju un kur — retak
: Karsto punktt lezultan
101¢ K. I_ VOS ina
Parbauda punktu datus un Nosaka teritorijas, kur Samm\o anallzes
sagatavo tos tilakai analizei punktu koncentricija rezultitus kartém un

ir visaugstaka turpmakai izmantosanai

modeléSanas istenoSanas soli

Datu sagatavosana

Analizei tika sagatavoti Cetri punktu slani, kas atbilst simboliskajam,
kultirveésturiskajam, sakralajam un izglitojoSajam veértibam, ka ar1 pétjjuma
teritorijas poligons. Punktu dati tika iegtiti no Latvijas Geotelpiskas informacijas
agentiras (LGIA), kartografijas uznémuma “Jana S&tas”, Dabas aizsardzibas
parvaldes Dabas datu parvaldibas sisttmas OZOLS un Kultiiras piemineklu
aizsardzibas parvaldes datubazem.

Vertibu telpiskajai analizei tika izmantoti vairaki telpisko datu avoti, kas
nodrosina informaciju par dabas, kultlirvésturiskiem, sakraliem, simboliskiem un
izglitojoSiem objektiem. Visi izmantotie datu avoti sakotngji ietveéra ieverojami
plasaku informacijas apjomu, neka faktiski tika izmantots petjjuma, tadel katram
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avotam tika veikta datu atlase, balstoties uz p&tijjuma mérki, telpisko mérogu un
analizeétajam KEP veértibu kategorijam. Tika izslégti tie objektu veidi, kuru
meérogs vai funkcija neatbilda pétijuma konceptudlajam ietvaram vai kuru
interpretacija kultliras ekosisttmu pakalpojumu konteksta GNP méroga biitu
nepamatota vai metodologiski problematiska.

LGIA vietvardu datubaze tika izmantota ka viens no nozimigakajiem datu
avotiem, jo ta satur telpiski precizu informaciju gan par dabas objektiem, gan par
dazadiem objektiem un vietam. No §Ts datubazes tika atlasiti tie objektu veidi,
kas raksturo ainavas elementus, pieméram, alas, avotus, @idenskritumus,
akmenus, klintis un atsegumus, ka ari pilskalnus, arheologiskas vietas un
vesturiskas apbiives elementus. Savukart tadi objektu veidi ka viensetas,
apdzivotas vietas vai administrativas vienibas tika izslégti, jo to telpiskais
raksturs ir parak visparigs un neatlauj interpretét tos ka konkrétas vertibas
pétijuma méroga.

Kulttras piemineklu aizsardzibas parvaldes Valsts aizsargajamo kultliras
piemineklu datubaze tika izmantota, lai nodro§inatu ticamu un normativi precizu
informaciju par kultiirvésturiskajam un sakralajam vietam. Saja gadijuma dati
tika atlasiti, ieklaujot tos objektu veidus, kas tiesi atbilst petijuma analiz€tajam
vertibu kategorijam, pieméram, arheologiskas vietas, pilskalnus, vésturiskas
gkas, kapsgtas, senkapus u.c. objektus. Makslas un interjera objekti tika izslegti
no analizes, jo tie neatbilst ainavu novertgjuma kriterijiem.

Papildu informacija tika ieglita no “Jana s€tas” tematiskajam datubazém, kas
nodro$ina detalizétus un praks€ plasi izmantotus telpiskos datus. No vispargjas
objektu datubazes tika atlasiti tadi objektu veidi ka skatu vietas, alas, avoti,
akmeni, atsegumi, fidenskritumi, militara mantojuma objekti, dabas takas un
muzeji, jo tie ir ciesi saistiti ar ainavas uztveri, izzinu un simbolisko nozimi.
Vienlaikus tika izslégti ikdienas apdzivotibas un pakalpojumu objekti, tostarp
viensétas, jo to blivums un mérogs nelauj tos interpretét ka atseviskas kulttras
vertibu nes€jas GNP Iiment.

Atseviski tika izmantotas “Jana s€tas” kaps€tu un baznicu datubazes, jo
salidzinot iegiitos datus no LGIA, tika secinats, ka ne visas baznicas un kapsétas ir
LGIA datubazg, tadel, lai iegitu pilnigu un precizu objektu parklajumu, tika
izmantotas abas datu bazes. Kapsétu datubazg ietvertie kapi, vesturiskas kapsétas
un senkapi tika izmantoti pilniba, jo tie neparprotami atbilst religisko un
kulturvesturisko vertibu kategorijam. Tapat baznicu datubazg ietvertie objekti tika
izmantoti pilna apjoma, jo tie viennozimigi reprezente sakralo ainavu veértibu.

No Dabas datu parvaldibas sistémas OZOLS sakotngji tika iegti arT dati par
aizsargadjamiem dabas objektiem, tome&r aizsargadjamie koki tika izslégti no
turpmakas analizes. Sads lémums pamatots ar to, ka atsevisku koku mérogs ir
parak detaliz€ts, lai pamatoti pienemtu, ka katrs no tiem GNP Iimeni nes
analizétas KEP vértibas. Sada veida dati biitu piemérotaki lokala méroga
petljumiem, kuros iesp&jams detaliz€ti analizét konkrétu objektu nozimi. NO
Dabas aizsardzibas parvaldes tika iegiti dati par infrastrukttiras objektiem, kas
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izvietoti GNP, attiecigi, petijuma tika izmantoti dati par informacijas stendiem,
kas nes izglitojosu nozimi.

Visas izmantotas datu bazes bija nacionala méroga dati, kas parklaja visu
Latvijas teritoriju, bet, lai atvieglotu datu apstrades procesu, dati tika atlasTti
atbilstosi GNP teritorijas robezam. Dazada meéroga KEP analizei var bt
nepieciesams vertet teritorijas plasaka teritorija, neatlasot objektus pa konkrétam
robezam, bet skatot ainavas vienibas kopuma. Tacu §1 pétijjuma ietvaros tika
pielictotas precizas GNP robezas, lai veiktu metozu analizi un iegitu
salidzinamas datu kopas.

Teritorijas, kas neietilpst 1pasi aizsargajamas dabas teritorijas, papildus bitu
iespgjams izmantot citus publiski pieejamus datu slanus, pieméram, AS “Latvijas
Valsts mezu” sagatavotos slanus. Saja situacija vairaki datu slani netika
izmantoti, jo tajos esosa informacija parklajas ar LGIA sniegto informaciju vai
ar1 dati GNP teritorija nebija pieejami, jo $o teritoriju parvalda un apsaimnieko
Dabas aizsardzibas parvalde.

Punktu blivuma apréekins, karsto punktu noteiksana un salidzinasana

Dati tika eksportéti no ArcGIS vides ka punktu slanis, katrai no noteiktajam
KEP vertibam. Telpiska analize tika veikta RStudio vidg, kur visi telpiskie dati
tika ieladéti ka telpisko objektu klases dati (sf). Sada pieeja lauj vienota vide
apstradat gan punktu, gan poligonu datus, ka ar1 nodroSina skaidru un
atkartojamu analizes struktiiru. Vektoru un rastru datu apstradei tika izmantotas
telpiskajai analizei paredz&tas programmatiiras bibliotekas sf un terra, savukart
punktu izvietojuma analizei un punktu koncentracijas noteikSanai spatstat.geom
un spatstat.explore bibliotekas. So biblioteku kombinacija lauj analizes
programmkoda nodroSinat pilnu analizes procesu, no datu ielades un
sagatavoSanas lidz karsto punktu noteikSanai un rezultatu saglabaSanai,
vienlaikus nodros$inot analizes atkartojamibu.

Pirms telpiskas analizes uzsaksanas visi izmantotie datu slani tika parveidoti
vienota metriska koordinatu sistema LKS-92/ Latvia TM (EPSG:3059). Punktu
blivuma aprékins balstas uz attalumiem, kas tieck meériti metros, un atskirigas
koordinatu sistémas var radit kliidas rezultatos. P&tjjuma teritorijas poligonam
tika veikta ari geometrijas parbaude un labosana, lai novérstu iesp&jamas GNP
poligona robezu neprecizitates (pieméram, parravumus). Sadas klidas var
negattvi ietekm&t turpmakos analizes solus, tostarp mask&Sanu, rastru
gener&Sanu un karstuma punktu aprékinus.

Pirms punktu blivuma aprékina tika veikta punktu datu slanu kvalitates
kontrole, identificgjot un iznemot dublikatus ar identiskam koordinatém katra no
punktu slaniem. ST darbiba ir nepieciesama, jo, izmantojot vairakus datu slanus
no dazadiem avotiem, atseviSskos gadijumos punkti tiek atziméeti vairakos datu
slanos. Vairaki punkti, kas apzim& vienu un to paSu objektu var maksligi
palielinat aprékinato blivumu un radit nepatiesas vértibas, kas vé&lak tiktu
interpretétas ka nozimigas KEP zonas. Pec dublikatu iznemsanas punktu dati tika
parveidoti formata, kas lauj tos analizét, un kas ir nepiecieSams punktu

31



koncentracijas un telpiskas struktiiras analizei izmantotajas spatstat
programmatiiras bibliotekas. Lai nodroSinatu, ka analize attiecas tikai uz GNP
teritoriju, analizes programmkoda tika definéts telpiskais ietvars (owin),
izmantojot petjjuma teritorijas robezas poligonu. Turpmak iegiitie rezultati tika
ierobezoti ar GNP robezu, tadgjadi nodrosinot, ka blivuma aprékini un to
interpretacija ir saistita tikai ar p&tfjuma teritoriju.

Karsto punktu analizei tika izmantota kodola blivuma noveértéSanas metode
(kernel density estimation, KDE), kas lauj no atsevisku punktu izvietojuma iegtt
nepartrauktu blivuma virsmu. Saja pétijuma tika izvéléts izlidzina$anas joslas
platums 1000 metri, bet rastra izSkirtspgja tika noteikta 100 metri. Kartés
att€lotais blivuma intervals katrai vertibu kategorijai atSkiras, jo tas tiek
aprekinats automatiski no attiecigd datu kopuma punktu koncentracijas.
Maksimala KDE vértiba katra kart€ atspogulo augstako lokalo punktu
koncentraciju konkrétajai vértibu kategorijai, tapéc dazadam veértibam blivuma
diapazons var bt atskirigs. Sada pieeja lauj precizak attglot relativo karsto
punktu intensitati katras vertibu grupas ietvaros, nevis normaliz&t tas péc vienota
diapazona, kas varétu samazinat vizualo kontrastu teritorijas ar zemaku punktu
skaitu. Rezultata analizes programmkods generé nepartrauktu intensitates
virsmu, kas raksturo konkrétas KEP vértibas karstos punktus. Iegiita blivuma
virsma tika parveidota rastra formata (terra) un tai tika pieskirta atbilstosa
koordinatu sisteéma.

Karsto punktu zonu identificéSanai programmkoda tika izmantota kvantilu
pieeja, par slieksni nosakot 95. kvantili. Tas nozimé&, ka par karsto punktu tika
uzskatitas tikai tas rastra Stinas, kuru intensitates vértibas parsniedz attieciga
raditaja empiriska sadalfjuma augs€jos 5 %, tadgjadi telpiski izdalot relativi
augstakas koncentracijas zonas. Metodologiski $ada pieeja tiek izmantota
situacijas, kad dazadam vertibu kategorijam ir atskirigs punktu skaits un telpiskais
izvietojums, tade] slieksnis tiek noteikts relativi katras kategorijas ietvaros.
Rezultatu sagatavoSana

Iegtitie KDE rastri tika vizualizeti ka ieks€jas kvalitates kontroles solis, kas
lava parliecinaties par telpiskas struktiiras logiku un savlaicigi identificét
iesp&jamas novirzes. P&c tam rastri tika eksportéti, GeoTIFF formata, nodros§inot
to turpmaku izmantoSanu kartografiskai noformeSanai un papildu telpiskai
analizei GIS vide.

Nosléguma, lai kvantitativi noveértetu telpisko lidzibu starp dazadam KEP
vertibu kategorijam, analizes programmkoda tika veikta Pearson korelacijas
analize starp KDE rastriem. Papildus tam katras vertibu kategorijas KDE rastrs tika
parveidots binara karsto punktu slani, kura karsto punktu teritorijas tika apzimétas
ar vertibu 1, bet pargjas teritorijas —ar 0. Visi &etri karsto punktu slani tika apvienoti
viena daudzslanu kartg ar vertibam no 0 lidz 4, kas parada, cik vertibu kategorijas
vienlaikus ir novérojamas konkrétaja teritorijas punkta. ST pieeja lauj identificét
teritorijas ar daudzdimensionalu KEP koncentraciju, kas ir TpaSi nozimigas
telpiskas planosanas un apsaimniekosanas prioritasu noteiksanai.
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2.2.3. Lidzdalibas kartéSanas metode

Lidzdalibas kartésanas (PPGIS) metode petijuma tika izmantota, lai iegiitu
telpisku informaciju par ainavu veértibam, kas balstas sabiedribas uztverg un
pieredze. Datu ieguve tika istenota ka pilniba tieSsaisté balstits lidzdalibas
kartéSanas process, izmantojot sabiedrisko aptauju, kas izstradata ArcGIS
Survey123 Connect aplikacija (versija 3.22), un nodroSinata publiska piekluve
aptaujai tiessaistes platforma. Metodes IstenoSanas solu shematisku att€lojumu
skatit 2.3. att.. Aptaujas dati tika vakti no 2025. gada 30. aprila Iidz 2025. gada
25. novembrim. ST programmatiira tika izvéleta, jo ta lauj apvienot strukturétus
aptaujas jautajums ar iesp&ju respondentiem pasiem telpiski atzimét vietas kart€,
tadgjadi savienojot kvalitativu un telpisku informaciju vienota datu strukttra.
Atskiriba no vienkarsas Survey123 vides, Surveyl23 Connect nodroSina iesp&ju
vienam respondentam atzimet vairakus telpiski piesaistitus punktus, kas ir biitisks
prieksnoteikums lidzdalibas karteSanas metodes pilnvertigai izmantosanai.

EBlE D)%) %BlB DDro EDD DD

Aptaujas 1zstrade un Datu eksport&Sana un >agatavosana
r strukturéiana GIS vidé telpiskajai analizei

strukturésana

Izstrada XLSForm struktiiru Eksports datus un importé Eksponté P Elf_km slﬁnus‘kun
. . o ArcGIS Pro sagatavo tos blivuma un karsto
Surveyl23 Connect vide punktu analizei RStudio vidé
lNessaistes datu ieguve Datu parbaude un Datu analize un apstrade
un vértibu kartésana manuila korekeija RStudio un GIS
Datu vik3ana, respondenti Identificé telpiski nederigus Veic punktu blivuma,
atzimé KEP vértibas 1erakstus, geokodé tekstuili karsto punktu un
aprakstitas vietas un mark@ korelacijas aprékinus

manuali izveidotos punktus

2.3. att. Lidzdalibas kartéSanas metodes IstenoSanas soli

Aptaujas izstrade un strukturéSana
Aptauja tika veidota atbilsto§i XLSForm standartam Excel programmatiira,
kas nodroSina viegli uztveramu aptaujas struktiru (piem., survey, choices,
settings lapas), iesp&ju ieviest nosacijumu logiku, grup&$anu un datu kvalitates
kontroles elementus. Pilna XLSForm aptaujas sagatave pievienota 2.pielikuma.
Ka geotelpisko punktu pamatkarte aptauja tika izmantota OpenStreetMap bazes
karte, jo ta ir brivi pieejama, respondentiem saprotama un pietiekami detalizéta
Gaujas nacionala parka méroga. Aptauja tika strukturéta ta, lai ta butu saprotama
plaSam respondentu lokam un vienlaikus nodroSinatu sistematisku datu
ievak§anu. Lai padaritu aptauju saprotamaku un izvairitos no sarezgitas
ekosisttmu pakalpojumu terminologijas, aptauja tika izmantots j&dziens
“ainavas vertibas”, kas ka jau ieprieks tika aprakstits, apvieno vairakas CICES
klasifikacija definétas KEP kategorijas.
Aptaujas struktura un datu ieguve
Aptauja sakas ar jautajumu par apmekl&juma biezumu, un gadijuma, ja
respondents noradija, ka parka ir pirmo reizi, tika uzdots papildu jautajums, vai
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aptauja tiek aizpildita pirms vai pec apmekI&juma. Ja tika izvéleta atbilde “pirms
apmeklgjuma”, respondents netika virzits uz detalizéto vértibu kart€sanu, bet uz
jautajumu par motivaciju apmeklét GNP un demografijas sadalu, tadgjadi
nepielaujot spekulativus vertéjumu ierakstus bez realas pieredzes GNP.

Péc sakotngjas jautajumu sadalas respondentiem tika piedavats identificét,
kadas KEP vertibas (papildus rekreacijas iespgjam un estetiskajai vertibai) vini
uztver GNP teritorija. Balstoties uz izvéletajam kategorijam, respondents tika
novirzits uz atbilstoSajam tematiskajam sadalam. Katra vertibu sadala tika
ieklauta Tsa skaidrojosa piezime, telpiski piesaistits jautajums vietu atzimé&Sanai
karte (ar iesp&ju atzim&t vienu vai vairakus punktus). Papildus telpiskajai atzimei
respondentiem bija iesp€ja sniegt briva teksta komentarus un pievienot
fotografijas, kas lava papildinat telpisko informaciju. Ka ari, §ads jautajums tika
ieklauts ar meérki mazinat metodes ierobezojumus saistiba ar respondentu
prasmém darbojoties ar punktu atlikSanu karte, ta vieta izvéloties punktus
aprakstit tekstuali.

Aptaujas nosléguma ir ieklauti socialdemografiskie jautajumi, kas lava
raksturot dalibnieku profilu un izvertét Iidzdalibas kartéSanas metodes
sasniedzamibu dazadam sabiedribas grupam. Papildu jautajumi par profesionalo
saistibu ar planoSanu, arhitektiiru vai dabas pétniecibu lava izvertet, vai
respondenta profesionalais fons var ietekmét vértibu interpretaciju. Respondentu
atlase tika balstita brivpratigas lidzdalibas principa, kas ir raksturigs PPGIS pieejai.
Merkis nebija statistiski reprezentativa izlase, bet gan vietai piesaistttu zinasanu un
pieredzu apkopoS$ana no dazadam sabiedribas grupam. Aptaujas izplatiSana tika
stenota, izmantojot vairakus pan€mienus, tostarp sadarbibu ar institicijam un
organizacijam, ieraksti socialajos tiklos un drukati informativi materiali (plakati ar
QR kodiem). Sada pieeja tika izvéleta, lai sasniegtu gan vietgjos iedzivotajus, gan
GNP apmekletajus ar atSkirigu pieredzi un digitalajam prasmém. P&c datu
ievakSanas posma beigam dati tika eksportéti no Surveyl123 vides un importéti
ArcGIS programmatiira, lai veiktu datu apstradi. Survey123 Connect integracija ar
ArcGIS nozimg, ka dati ir uzreiz pieejami telpiskajai analizei.

Datu apstrade un manuala korekcija

Katrs respondenta atzimetais punkts tika apstradats ka atseviska telpiska
vieniba, pat gadijumos, kad vairakas personas bija noradijusas vienu un to pasu
vietu. Gadijumos, kad respondenti vietu bija aprakstijusi tikai tekstuali, Siem
punktiem veica geokodésanu, balstoties uz sniegtajiem aprakstiem. Tas
nodrosinaja, ka ar7 kvalitativie dati tiek ieklauti telpiskaja analizg.

Dati no Surveyl23 tika eksportéti ka geotelpisko datu baze (file
geodatabase), kas ietvéra galvenas aptaujas formas tabulu ar respondentu
atbildém, punktu slani katrai KEP vértibu kategorijai ar dazadiem informacijas
laukiem, taja skaita GloballD un ParentGloballD, kas nodro$ina sasaisti starp
respondenta anketu un vina karttajiem punktiem. Visi dati tika importeti
ArcGIS Pro vide, saglabajot sakotngjo struktiiru un identifikatorus, lai nezaud&tu
saikni starp telpisko un tekstualo informaciju.
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Datu apstrades posma darba karte ArcGIS Pro vidg tika konfiguréta globalaja
geografiskaja koordinatu sisttma WGS 1984, jo ta atbilst Surveyl23
noklus€juma datu uzglabasanas formatam. Lai saglabatu iesp&ju sasaistit telpisko
un tekstualo informaciju analizes vajadzibam, katram anketas aizpilditajam tika
pieskirts unikals Tss identifikators (RESP_ID). Sis identifikators tika generéts ka
secigs skaitlis galvenaja aptaujas tabula un izmantots ka sasaistes lauks starp
respondenta atbilzu datiem un karte atzimétajiem KEP punktiem.

Datu apstrades laika konstatgts, ka dala respondentu bija aizpildijusi aptaujas
tekstualo dalu, bet nebija atzZim&jusi punktus kart€. Survey123 vide $adi ieraksti
paradas ka punkti ar 0;0 koordinatém, kas neatspogulo telpisku izveli un tika
interpretéti ka telpiski neinterpretéjami gadijumi. Sie punkti netika laboti vai
parvietoti, ta¢u gadijumos, kad respondents sniedza skaidru vietas aprakstu, tika
veidoti jauni telpiski punkti.

Manualu datu labosana tika veikta vispirms ArcGIS Pro vidé izveidojot jaunu
punktu, balstoties uz respondenta komentara sniegto informaciju par vietas
atraSanas vietu (pieméram, konkréta dabas objekta, apdzivotas vietas vai objekta
nosaukums). Péc tam jaunizveidota punkta atribatos tika nodro$inata saikne ar
respondentu, manuali ievadot atbilstoSo ParentGloballD identifikatoru, lai
saglabatu precizu saikni starp respondenta anketas atbildém un manuali
pievienoto telpisko punktu. Sadi izveidotajiem punktiem tika pieskirts papildu
mark&ums (manual fix un manual note), kas noradija, ka telpiskais punkts
iegiits t0 manuali atzimgjot. Sadi mark&ot manuali izveidotos punktus ir
iesp€jams, tos atlasit, ja tas ir nepiecieSams analizes sadala. Respondentu atbildes
bez telpiskas piesaistes, kur nebija ne atliktu punktu, ne pievienots komentars,
netika ieklautas telpiskaja analizg, jo tika uzskaititas par nederigam atbildém.
Datu sagatavoSana telpiskajai analizei

Péc datu apstrades un korekcijas katras KEP vértibas punktu slanis tika
eksportéts no ArcGIS vides turpmakai telpiskajai analizei RStudio
programmatiira. Turpmakie telpiskas apstrades soli tika veikti, pielietojot precizi
tadu paSu solu datu apstadi un karsto punktu analizi izmantojot RStudio
programmatiiru, ka uz GIS balstttai attalinatas izp&tes metodei, kura detali tika
aprakstita 2.2.2. nodala.

3. REZULTATI

3.1. Kultiiras ekosistéemu pakalpojumu novértésanas
rezultati

Sis nodalas mérkis ir izvértet divu KEP novértesanas pieeju, GIS balstitas
attalinatas izpetes (GIS) un lidzdalibas kartéSanas (PPGIS), piem&rotibu ainavu
un ainavu planosanas vajadzibam dazados telpiskajos mérogos. Nodala
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analizétie rezultati kalpo ka pamats pé&tjjuma galvena méerka sasniegSanai,
identificeét metodi vai metozu kombinaciju, kas visprecizak un praktiski
vislietderigak atspogulo KEP telpisko struktiiru un nozimi ainavu planosanas
konteksta. Lai nodroSinatu sistematisku un salidzinamu analizi, pé&tfjuma
rezultati struktureti saskana ar vienotu sh&ému, kas piemerota abam metodem.
Katras metodes ietvaros secigi analizétas cetras KEP vértibu kategorijas. Katra
apaksnodala vispirms raksturots punktu slana telpiskais izvietojums, p&c tam
veikts kodola blivuma novérteéjuma (KDE) raksturojums, identificgjot karstos
punktus un to telpisko struktiiru.

P&c atsevisku veértibu analizes katras metodes ietvaros tiek aplikota KEP
telpiska parklasanas, kas lauj identificgt teritorijas ar vairakam KEP v&rtibam vai
bez tam. Analizi noslédz korelacijas izvertgjums, kas kvantitativi raksturo KEP
savstarpgjas attiecibas katras metodes ietvaros. Nodalas nosléguma iegitie
rezultati tiek apkopoti un analizéti salidzinosi, izveértgjot GIS un PPGIS metozu
sniegto rezultatu atskiribas un parklasanos.

3.1.1. GIS balstitas attalinatas izpetes metodes rezultati

GIS balstita attalinata izpete lauj identificet KEP potencialo telpisko
izplatibu, balstoties uz telpisko datu analizi un ainavas elementiem. Rezultati
analiz@ti secigi katrai pétijuma ieklautajai KEP vértibai, izmantojot punktu
slanus un kodola blivuma novértéjumu (KDE).

Simbolisko vértibu punktu slana telpiskais raksturojums

Simbolisko vértibu punktu slanis GNP teritorija ir ar nevienmérigu telpisko
sadalijumu, punkti galvenokart koncentréjas Gaujas ielejas josla, veidojot linearu
struktiiru, kas seko upes ielejas reljefam. Simbolisko un kulttirvésturisko vértibu
punktu apvienoto karti skatit 3.1. att.. Ipasi augsts punktu blivums novérojams
Turaidas un Ligatnes apkartng, kur ir ari izteiktakais reljefs un augsta dazadu
ainavu un geologisko elementu klatbiitne. Izteiktais reljefs veido art lielu skatu
vietu koncentraciju, kas savukart veido izteiktu punktu sabiezinajumu vietas, kur
ir lielas reljefa starpibas un augstas klintis. Arpus Gaujas ielejas, kur reljefs nav
tik izteikts, skatu vietu, iezu atsegumu vai citu objektu ir ievérojami mazak.

Tilts par Gaujas upi pie Siguldas ir viens no visizteiksmigakajiem skatu
punktiem uz Gaujas upes ieleju, kur izteikti nolasas Gaujas upes simboliska
vertiba. Atseviskos skatu punktos parredzami plasi skati uz Gaujas ieleju, ka art
talas skatu linijas uz Turaidas pili un Krimuldas muizu. Liela atsegumu un alu
koncentracija novérojama ar1 Amatas upes tuvuma, GNP dienvidaustrumu dala.
Ka ar1 liela punktu koncentracija novérojama Braslas upes posma, pirms Braslas
tdenskratuves, GNP rietumu dala, kur liels skaits klinSu un atsegumu neliela
teritorija, veido izteiktu punktu koncentraciju.

Kultiirvésturisko vértibu punktu slana telpiskais raksturojums

Kulturvesturisko vertibu telpiska analize, ietver objektus un elementus, kas
saistiti ar vesturisko attistibu, cilvéka ilgstosu klatbiitni un kultiiras mantojuma
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objektiem. Kultirvesturisko vertibu punktu slanis GNP teritorija veido izteiktus
centrus, kas cie$i saistiti ar vesturiski apdzivotajam vietam (skatit 3.1. att.).
Atskiriba no simboliskajam vértibam, kuru izvietojumu galvenokart nosaka
reljefs un dabas elementi, kultarvésturisko vertibu punkti koncentr&jas ap

vesturiski nozimigiem apdzivotajiem centriem un to tieSo apkartni.
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3.1. att. Simbolisko un kultarvesturisko vertibu punktu karte (autora
veidots, izmantojot OpenStreetMap contributors, 2025)

Visaugstakais punktu blivums ir Araidu apkartné un Ligatnes teritorija, kur
koncentrgjas liels skaits aizsargajamu kultiiras piemineklu. Siguldas apkartn€ un
Turaida arT uzskatami paradas vairaku punktu koncentracija, tacu to blivums ir
nesalidzinami mazaks ka Araios vai Ligatng. Sads punktu slanis parada, ka
kultirvésturiskajam novert§jumam izmantot tikai aizsargdjamo kultlras
piemineklu saraksta objektus nebiitu metodologiski korekti, lai gan nereti tiesi
sadi tiek veikti novertgjumi.

Sakralo vértibu punktu slanu telpiskais raksturojums

KEP sakralo vertibu telpiskda analize lauj raksturot ar religisko praksi,
garigumu, pieminu un ritualiem saistito vietu potencialo izplatibu GNP teritorija.
Saja pétijuma sakralas vértibas tika analizétas izmantojot punktu slani, kas ietver
baznicas, kapsétas, senkapus, kulta vietas, pieminas vietas un citas telpiski
identificgjamas vietas ar dokumentgtu sakralu vai garigu nozimi. Sakralo vértibu
punktu karte GNP att€lo plasu un relativi vienmerigu telpisko izkliedi, kas biitiski
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atskiras no simbolisko un kultirvésturisko vertibu punktu sadalfjuma. Sakralo
vertibas att€lotas kopiga punktu karte ar izglitojosajam vertibam (skatit 3.2. att.).
Vietas ar sakralu vertibu sastopamas visa parka teritorija, aptverot gan pilsétas
un apdzivotas vietas, gan lauku teritorijas un mazak urbaniz&tus regionus.
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3.2, att. Sakrilo un izglitojoSo vertibu punktu karte (autora veidots,
izmantojot OpenStreetMap contributors, 2025)

Plass izkliedéts punktu blivums ir ap Césu pilsétu, kas galvenokart veidojas
no senkapiem un viduslaiku kapsétam, jo Césu apkartnei ir izteikti senas saknes
un apdzivojuma struktiira $eit veidojusies loti sena pagatné. Japiebilst, ka $o
punktu vizuala vai fiziska pieejamiba ir loti ierobezota, Sos punktus varétu
apzimét ka “neredzamas vertibas”. Viens piemers, ka §adi senkapi ir kluvusi
pamanami un lidz ar to palielina savu veértibu, ir Glgeru 8.-12. gadsimta lidzenaja
kapukalnina veikta arheologiska izp&te ar informacijas zimi par atradumiem
(skatit 3.3. att.).

Sakralo vértibu karté veidojas vienmeérigs punktu parklajums visa GNP
teritorija, tacu tikai dalai no objektiem ir ietekme uz iedzivotdjiem un
apmekletajiem, jo lielaka dala no senkapiem, senvietam u.c. objektiem nav
ainava nolasami.

IzglitojoSo vertibu punktu slana telpiskais raksturojums

IzglitojosSo KEP vertibu raksturo elementi un objekti, kas saistiti ar izzinu,

macibu procesu, zinaSanu nodoSanu un sabiedribas izglitoSanu par dabas un
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ainavu procesiem. Punktu slana izveidé izmantoti LGIA, “Jana s€tas” un Dabas
aizsardzibas parvaldes informacija par dabas takam, izzinas objektiem un
informacijas stendiem GNP teritorija. Papildus tika ieklauti dati par muzejiem,
militara mantojuma objektiem un citiem izglitojosa rakstura punktiem, kas
telpiski identific€jami un funkcionali saistiti ar izzinu un sabiedribas izglitoSanu
par dabas un kultiiras procesiem. Sada datu kombinacija lauj raksturot izglitojoso
vertibu potencialo telpisko izplatibu, neatkarigi no faktiskas apmekletaju
pieredzes, tadgjadi nodrosinot pamatu turpmakajam KDE.

3.3. att. Guigeru kapukalnina arheologisko izrakumu informativa zime

Izglitojoso vertibu punktu slant veidojas punktu koncentracija ap Gaujas upes
ieleju, kur atrodamas arT lielakas dabas vértibas (skatit 3.2. att.). Visaugstakais
izglitojoso veértibu punktu blivums ir Siguldas apkartng, kur koncentrgjas liels
skaits informacijas stendu, dabas taku posmu un dabas objektu. ST koncentracija
atspogulo Siguldas apkartni ka nozimigu dabas un kulttiras izzinas telpu. Otrs
nozimigs izglitojoso veértibu punktu kopums veidojas Ligatnes apkartng. Seit
punktu slanis atspogulo izzinas objektu sasaisti ar dabas procesiem,
kultarvésturisko un industrialo mantojumu.

GNP ziemelaustrumu dala veidojas izglitojoSo objektu plasaka, mazak
koncentréta izplatiba, kas galvenokart sakrit ar Gaujas upes tec€jumu un pastaigu
taku un velocelu posmiem gar to. Punktu koncentracija galvenokart veidojas vietas,
kur ir nodrosinata piekluve, infrastruktiira un mérktieciga informacijas sniegSana
apmeklétajiem.

KDE un karsto punktu telpiskais raksturojums (GIS)

KDE analize atklaj nevienmérigu KEP vértibu telpisko sadalfjumu ar izteiktiem
karstajiem punktiem un linearam strukttiram, kas galvenokart saistitas ar Gaujas
ieleju un noztmigakajiem ainavas elementiem.

Simboliskas vertibas veido izteiktus karstos punktus pie galvenajam
ainaviskajam teritorijam, pasi Siguldas apkartng, kur veidojas kompakta augstas
intensitates zona. Papildus noverojami lokali sabiezinajumi Ligatn€ un Braslas
tidenskratuves tuvuma, ka arf lineara vid&jas intensitates struktiira ziemelaustrumu
dala. Kopuma simboliskas vertibas izteikti seko upju ielejam, atspogulojot reljefa
un skatu punktu nozimi.
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Kultairvesturiskas vertibas koncentr&jas skaidri definétos karstajos punktos,
ipadi AraiSu un Ligatnes teritorijas, kur augsta objektu koncentracija veido plasas
ietekmes zonas. AraiSu teritorija karstais punkts aptver lielu ainavas dalu ar
vairakiem domin&josiem objektiem. Arpus $Tm teritorijam intensitate strauji
samazinas, un vertibas ir fragmentgtas.

Sakralas vertibas raksturo izkliedéts telpiskais sadalfjums ar vairakam
mérenas intensitates zonam un mazak izteiktiem karstajiem punktiem. Lielaka
koncentracija novérojama Krimuldas un Araiu apkartng, kur sakralie objekti veido
lokalus centrus. Telpisko struktiiru papildina cauri teritorijai ejosais svetcelojumu
marsruts, kas norada uz potencialu garigas pieredzes telpisko sasaisti.

Izglitojosas veértibas wuzrada izteikti nevienmérigu sadalfjumu ar
koncentrétiem kodoliem un plasam zemas intensitates teritorijam. Augstaka
intensitate konstatéta Sigulda, kur objekti koncentr&jas neliela teritorija, savukart
Ligatng veidojas plasaka, bet mazak kompakta zona. ST struktiira saistita ar izzinas
infrastruktiiras izvietojumu un dabas taku tiklu.

Kopuma KEP telpiska struktiira veido lokalus augstas intensitates kodolus un
linearas vertibu sist€émas, kas saistitas ar reljefu, upju ielejam un kultiirvésturisko
objektu koncentraciju.

Kultiiras ekosistéemu pakalpojumu telpiska parklasanas (GIS)

GIS attalinatas izpetes rezultatu apkoposanai un KEP savstarp&jo telpisko
sakaribu raksturosanai GNP, tika veikta visu Cetru analizéto KEP vertibu
telpiskas parklasanas un korelacijas analize. ST pieeja lauj izvértét ne tikai
atsevisku vertibu telpisko potencialu, bet ar identificet teritorijas, kur dazadas
KEP kategorijas telpiski sakrit un veido daudzveidigas ainavas. Apkopota KEP
telpiskas parklasanas karte (3.4. att.) att€lo, ka vairaku KEP vienlaiciga klatbttne
GNP veido nevienmérigu, bet telpiski salidzinosi plasu parklasanas struktiru.
Augstakas telpiskas parklasanas intensitates zonas konstatétas Gaujas senielejas
dala, 1pasi Siguldas un Ligatnes apkartng, kur telpiski sakrit simboliskas,
izglitojodas un kultirvésturiskas vértibas. Sajas teritorijas parklasanas veido
izteiktakus karstos punktus, kas norada uz augstu KEP potencialu un
daudzslanainu ainavas struktiiru.

Vidgjas intensitates parklasanas zonas identificéjamas Araisu teritorija, kur
doming kultiirvésturisko un sakralo veértibu telpiska sakritiba, ko papildina
izglitojoSo vertibu klatblitne. Savukart parka periférajas teritorijas KEP
parklasanas intensitate ir zema, kas norada uz atseviSku vertibu klatbiitni bez
butiskas savstarp&jas telpiskas parklasanas. Jaatzimé, ka KEP telpiskas
parklaSanas karte veidota, atlasot tikai katra KEP KDE augs€jos 5 % no
intensivakajam vertibam, tadgjadi vizualizgjot tikai teritorijas ar visaugstako
kultiiras vertibu koncentraciju. Lidz ar to kart€ attelota parklasanas nenorada uz
visu KEP vienlaicigu klatbiitni visa parka teritorija, bet gan izcel ierobezotu
skaitu intensivako punktu, kuros dazadas vertibu kategorijas telpiski sakrit.
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3.4. att. Kultiiras ekosistému pakalpojumu telpiska parklasanas péc GIS
attalinatas izpétes metodes rezultatiem (autora veidots, izmantojot
OpenStreetMap contributors, 2025)

GIS attalinatas izp@tes parklasanas analize parada, ka KEP potencials GNP
nav lokaliz&ts tikai intensivas apsaimniekoSanas vai apmekl&juma zonas, bet
izteikti izpauZzas arT plasaka ainavas méroga. Daudzvertigas teritorijas veidojas
ka funkcionali mezgli, kuros dazadas kultiiras vertibas telpiski sakrit, un $adas
zonas Tpasi raksturigas Gaujas senielejai, kur dabas struktiira, kulttirvesturiskais
mantojums un ainavas vizualas kvalitates savstarp&ji parklajas un pastiprina
kopgjo KEP potencialu.

Kultiiras ekosistemu pakalpojumu Kkorelacijas analize

Papildus telpiskajai parklasanas analizei tika veikta KEP korelacijas analize,
balstoties uz KDE slaniem, lai kvantitativi raksturotu dazadu vértibu savstarpgjas
attiecibas (3.1. tab.). Korelacijas koeficients parada, cik Iidzigi divu vértibu
kategoriju telpiskais izvietojums sakrit. Koeficienta vertibas svarstas no 0 Iidz 1:
jo vertiba tuvaka 1, jo biezak abas vertibas sastopamas vienas un tajas pasas
teritorijas, savukart vertibas tuvak 0 norada, ka So vertibu telpiskais izvietojums
ir savstarpgji neatkarigs un korelacija netiek konstatéta. Korelacijas analizes
rezultati uzrada kopuma vidgju korelaciju starp atseviskam KEP vértibam, tacu
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vairakos gadijumos korelacija netiek noverota. Tas norada uz relativi patstavigu
$o vertibu telpisko izplatibu netieSas meriSanas datos.

3.1. tabula Kultiiras ekosistému pakalpojumu korelacijas analize péc GIS
attalinatas izpétes rezultatiem

- Simboliska | Kultiairvesturiska | Sakrala Izglitojosa
Simboliska 1.00 0.15 0.19 0.50
Kultarvesturiska - 1.00 0.49 0.16
Sakrala - - 1.00 0.40
Izglitojosa - - - 1.00

Iegiita korelacijas vertiba liecina par mérenu pozitivu savstarpgjo saistibu starp
simboliskajam un izglitojosajam vertibam (0.50), kas liecina, ka teritorijas ar
augstu simbolisko ainavas nozimi biezi sastopami arT izglitojosa rakstura objekti
un infrastruktira. legltais korelacijas rezultats norada uz kopgjas tendences
pastavésanu, vienlaikus signaliz€jot par citu faktoru nozimigu ietekmi. Vidgja
korelacija konstatéta ari starp kultiirvésturiskajam un sakralajam vértibam (0.49),
kas norada uz So vertibu telpisku parklasanos vietas ar nozimigu vesturisko un
religisko mantojumu. Sis rezultats atspogulo faktu, ka vietas ar sakralu vértibu
biezi vien ir neatnemama kultiirvesturiskas ainavas sastavdala. Savukart korelacija
starp kulturvésturiskajam un izglitojosajam vértibam (0.16), ka ari starp
simboliskajam un kultarvésturiskajam vertibam (0.15) nav konstatéta, kas norada
uz atskirigu So vertibu telpiskas izplatibas logiku GIS datos.

GIS attalinatas izpétes rezultati kopuma parada, ka KEP telpiskais potencials
GNP ir plass, daudzslanains un telpiski koncentréts, Tpasi Gaujas senielejas
ietvaros. GIS pieeja lauj identificét teritorijas ar augstu potencialu, pat ja Sis
vertibas netiek intensivi aktualiz&tas sabiedribas pieredze.

3.1.2. Lidzdalibas kartésanas metodes rezultati

Lidzdalibas kartéSanas (PPGIS) metode izmantota, lai noskaidrotu
sabiedribas viedokli par pétljuma vértétajiem KEP. Saja nodala sniegts
karté$anas respondentu profils, kop&ja kartéSanas rezultatu informacija, ka ari
aprakstits katrs KEP vértibu kategorijas punktu slanis un KDE aprékina rezultati.
Nodalas beigas analizéti visu KEP veértibu karsto punktu rezultati, ka art
savstarpg€ja vertibu korelacija.

Respondentu raksturojums un karteéSanas rezultati

Kopuma pétijuma piedalijas 76 personas, no kuram piecas anketas tika atzitas
par nederigam un no novértgjuma tika izslégtas. Aptaujas datu rezultatu tabula ir
pievienota 3.pielikuma.

PPGIS karté$anas rezultata kopuma tika atziméti 230 KEP veértibu punkti. No
tiem 122 punkti bija respondentu atziméti kartéSanas rika, 27 ieraksti tika atziti par
tehniski nekorektiem (ar 0;0 koordinatam), tacu, analizg&jot So respondentu sniegtos
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komentarus, manuali tika pievienots 81 punkts datu apstrades gaita, balstoties uz
respondentu sniegtajiem aprakstiem. 11 punkti tika atziti par nederigiem, jo netika
atziméets punkts kartg, ka ari netika sniegts komentars par vertibam.

Visvairak tika identificéti kulttirvésturisko vertibu punkti (84), kam seko
simboliskas vertibas (77) un izglitojosas vertibas (48), vismazak tika atziméti
sakralie punkti (20). Punktu sadalijums pa vértibu grupam norada uz respondentu
tendenci biezak identificét ar vesturi, identitati un vietas nozimigumu saistitas
ainavas, savukart sakralas vertibas tika atzimétas selektivi. Lai gan izmantota
tieSsaistes karté8anas pieeja nenodrosina pilnigu sabiedribas parstavniecibu, jo
izsledz personas bez piekluves digitalajam tehnologijam, iegitie dati atspogulo
plasu socialo spektru. Respondenti parstavéja dazadas vecuma grupas,
dzivesvietas attalumu no parka un atskirigu profesionalas pieredzes Itmeni,
tadgjadi nodrosinot daudzdimensionalu skatijumu uz GNP KEP vértibu uztveri.
Visu ¢etru KEP vértibu respondentu kartétie punkti att€loti 3.5. att..

Simbolisko vértibu punktu slana telpiskais raksturojums

Respondentu atzimétie punkti ieklauj gan dabas elementus, gan ainavas, gan
gkas un drupas, gan konkrétas viensétas. Sie rezultati pastiprina teoriju, ka
ekosisteému pakalpojumi un to vertibas ir kas vairak neka tikai dabas elementi, it
1pasi ainavu konteksta. Respondentu simbolisko vertibu atzimetie punkti izteikti
koncentrgjas Siguldas, Ligatnes un AraiSu apkartn@s. Respondenti bieZi aptauja
min Gaujas upi, ka simbolisku vertibu un to telpiski atzZime vietas, kur ir talas
skatu Iinijas, vai uz tiltiem, kas skérso Gaujas upi.

Siguldas apkartné ir loti daudz dazada veida objektu, kas kombinacija ar
izteiktu Gaujas ielejas reljefu ir loti populara vieta respondentu vidii. Tacu
respondentu atzimétie simboliskie punkti ieklauj gan alas, gan pili un muizu, gan
Krimuldas baznicu. Arpus punktu koncentracijas zonam atseviski punkti tiek
atlikti pie Gaujas krastos esoSajiem iezu atsegumiem un klintim. Vairaki
respondenti izc€lusi Sietiniezi ka vienu no unikalakajiem dabas elementiem.

Kopuma PPGIS rezultati parada, ka simboliskas vértibas sabiedribas pieredze
ir telpiski koncentrétas, balstoties uz konkrétu vietu atkartotu izmantoSanu un
emocionalo nozimi.

Kultiirvésturisko vértibu punktu slanu telpiskais raksturojums

Lielaka kultirvesturisko vertibu punktu koncentracija ir nov€rojama
Siguldas, Ligatnes un Arai$u apkartng, kas ieklauj gan dabas elementus, ka alas,
iezus un koku alejas, ka arT muizas, pilis un pilsdrupas. Siguldas apkartné
respondenti visbiezak kultiirvesturiskas vertibas saista ar Krimuldas pilsdrupam,
Krimuldas un Turaidas pilim, Gutmana alu un skatu punktiem uz Siem
kultiirvesturiskajiem objektiem. AraiSos galvenokart tick atziméta Ezerpils,
Arai$u ordena pils drupas un véjdzirnavas.

Respondentu komentari liecina, ka Ligatnes apkartné kultiirvésturiska
nozime biezak saistita ar industrialo mantojumu, apdzivotibas vesturi un
specifisku vietgjo identitati. Ligatnes papirfabrikas industrialais mantojums un ta
vertibas minétas vairaku respondentu anketas.
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3.5. att. Respondentu kartétie simbolisko, sakralo, kultiirvésturisko un
izglitojoSo vertibu punkti (autora veidots, izmantojot OpenStreetMap
contributors, 2025)

Arpus Siem centriem kulttirvésturisko vertibu PPGIS punkti paradas reti un
fragmentari. Atzimétie punkti ieklauj Straupes pili, Ungurmuizu, Erglu klintis
u.c. objektus. Respondenti arT noradija uz atseviSkiem ainavu elementiem, kam
piemit kultiirvésturiska vertiba, tacu to ir sarezgiti atlikt telpiski kart€, pieméram,
tradicionalo lauku ainavu, kas p&c respondenta domam ir ap Siguldu un Turaidu.
Sadu ainavisku vértibu min&ana aptauja ir iemesls nakotng uzlabot metodiku un
izprast ka $adas ainavu vertibas varétu atzimét telpiski.

Sakralo vertibu punktu slana telpiskais raksturojums

KEP sakralas vertibas bija visretak atzimetas vértibas PPGIS metodes
ietvaros. Galvenokart respondenti atzim€ja baznicas, piem&ram, Straupes,
Turaidas un Krimuldas, tacu atseviskos gadijumos respondenti atzimé&ja arl
vietas pie Gaujas upes, ka arT Kubeseles kapukalninu un Giitmana alu. Lielaka
punktu koncentracija veidojas ap Siguldu.

Viena respondenta anketa tika noradits, ka viss GNP ir ka speka vieta, kura
smelties energiju un rast garigu atveldz&umu pie parka esoSajiem dabas un
ainavu elementiem (meZiem, upém, atsegumiem u.c.). Sadi komentari norada uz
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respondenta cieSo saikni ar dabu, ka ne tikai klasiski pienemtie objekti sp&j sniegt
garigu pieredzi.
IzglitojoSo vertibu punktu slanu telpiskais raksturojums

Izglitojosas KEP vertibas atspogulo sabiedribas faktisko pieredzi vietas, kur
notiek izzina, maciSanas un dabas vai kultiras procesu izpratne. Atskiriba no GIS
pieejas, kas raksturo potencialu, PPGIS dati lauj identificét konkretas vietas, kur
izglitojosa funkcija tiek aktivi izmantota, balstoties uz respondentu atzimé&tajiem
punktiem un komentariem. Punktu karte att€lo izglitojo$as vertibas plasi visa
GNP teritorija, bez izteiktiem koncentracijas centriem, ka tas bija citam vertibu
kategorijam. Tas norada uz plasu un daudzveidigu izglitosanas vietu tiklu.

Respondentu komentari liecina, ka izglitojosa vértiba galvenokart saistita ar
infrastruktiiru — dabas takam, informativajiem stendiem, izglitojo§am pastaigam
un parggjieniem. Visbiezak mingtais objekts ir Ligatnes dabas takas, bet
nozimigas ir arT dabas izglitibas centri, muzeji un citas institticijas. Atseviskos
gadijumos izglitojosa vertiba saistita ar personigo pieredzi, pieméram, studiju
prakseém vai bernibas atminam, kas paplasina S§is kategorijas interpretaciju.
Siguldas apkartné vertibas ir ipasi daudzveidigas, ietverot gan infrastruktiiru, gan
individualas pieredzes vietas.

Kopuma izglitojosas vertibas GNP raksturo plass telpiskais parklajums un
daudzveidiga izpratne, apvienojot gan fizisku infrastruktiru, gan personigu
pieredzi.

KDE un karsto punktu telpiskais raksturojums (PPGIS)

Simboliskas vértibas KDE karte uzskatami izcel objektus, kurus punktu
karte gritak identificét. Piem&ram, Sietiniezis, neskatoties uz nelielu punktu
skaitu, veido augstas intensitates karsto punktu, jo vairaki respondenti to
atzimgjusi viena preciza lokacija. Tas apliecina KDE spé&ju atklat koncentrétu
nozimi ar1 pie individualiem objektiem.

Kultiirvesturiskas vertibas veido divus izteiktus karstos punktus Arai$u un
Turaidas apkartng, kas sakrit ar galvenajam punktu koncentracijam. Ligatné
intensitate ir zemaka un telpiski izkliedetaka, savukart Sietiniezi veidojas vidgjas
intensitates zona. Rezultati parada, ka vertibas saistitas ar konkretiem
vesturiskiem centriem, kas veido vietas identitati un piederibas sajutu.

Sakralas veértibas koncentrgjas galvenokart Krimuldas un Turaidas baznicu
apkartng, kur veidojas augstakas intensitates karstie punkti. Pargja teritorija
dominé zemas intensitates zonas, kas saistitas ar atseviSskiem individualiem
atzim&umiem. Zema kopgja intensitate var biit saistita ar gritibam identificét un
telpiski att€lot sakralas vertibas, ka arT ar to sasaisti ar dabas elementiem.

Izglitojosas vertibas uzrada visaugstako intensitati Ligatnes apkartng, Tpasi
dabas taku teritorijas. Vidgjas intensitates zonas veidojas SietinieZa, AraiSu un
ziemelu dalas izglitibas objektu apkartng€, savukart Sigulda vertibas ir
izkliedetakas un veido zemakas intensitates zonu. Kopuma izglitojosas vertibas
ir plasi izplatitas, atspogulojot respondentu informétibu par izzinas iesp&jam
teritorija.
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Kultiiras ekosistému pakalpojumu telpiska parklasanas (PPGIS)

P&c visu KEP vértibu KDE tika veidota karte, kura telpiski uzskatami tiek
att€lotas teritorijas, kuras parklajas vairakas KEP vértibas (skatit 3.6. att.).
Atskiriba no GIS metodologijas, kas norada uz KEP potencialu, tad PPGIS
metodes rezultati uzrada sabiedribas izpratn€ un pieredzE esoSas vértibas.
Apkopota PPGIS KDE karte uzrada izteikti koncentrétu KEP parklasanos neliela
skaita teritoriju, kas galvenokart ir piesaistitas pla$i atpazistamam teritorijam.
Intensitates parklasanas zonas koncentrgjas vairakas vietds, tacu arpus SIm
teritorijam apkopota KDE karte uzrada strauju intensitates samazinajumu, kas
norada, ka vairaku KEP vienlaiciga parklasanas sabiedribas pieredz€ nav
raksturiga lielai parka teritorijas dalai. Izteiktaka visu Cetru KEP parklasanas
konstatéta Turaida un Arai3os. leprieks aprakstot katru individualo KEP vértibu
abas teritorijas bija tas, kas respondentu vidi bija vispopularakas visas KEP
kategorijas. Sis teritorijas respondentu pieredzé funkcioné ka daudzveidigas
ainavtelpas. Ta ka Turaidas un Siguldas apkartné atzimétie objekti bija telpiski
izklied&ti noradot uz vértibu un objektu dazadibu, tad ar apvienota karsto punktu
karte uzskatami parada KEP parklasanos pla$a teritorija. Araios visi kartgtie
objekti un Iidz ar to karsto punktu koncentracija parklajas konkréta, ne tik
izkliedeta teritorija.

Teritorija, kura parklajas tris KEP vertibu kategorijas ir Sietiniezis, kur [1dzigi
ka Araigos, tas ir koncentréts karstais punkts. Sietiniezis, atdkirtba no Turaidas
un Arai$u apkartnes ir geologisks iezu atsegums, bez citiem objektiem ta tuvuma.
Tacu sabiedribas uzskata tam tiek pieskirta liela vertiba trijas no ¢etram KEP
kategorijam. Ligatnes apkartné ir tris KEP kategoriju parklasanas, tacu Seit
dazadam KEP kategorijam ir dazadu karsto punktu atraSanas vieta un tikai
Ligatnes centra dala parklajas visas tris KEP vértibas.

Arpus vislielakas intensitates centriem PPGIS dati uzrada atsevidkas
teritorijas ar divu KEP parklasanos, $adas vietas ir Straupe un Krimulda. Plasas
parka teritorijas, ipasi mazak apmekl&tajos un griitak pieejamajos posmos PPGIS
KDE karte neuzrada butisku KEP parklasanos. Tas norada, ka sabiedribas
pieredz€ §is teritorijas tiek uztvertas caur vienas domin&joSas vertibas skatu
punktu vai netiek atzimetas vispar.

Kultaras ekosistemu pakalpojumu korelacijas analize (PPGIS)

Lai papildinatu lidzdalibas kart€sanas (PPGIS) telpisko analizi un kvantitativi
raksturotu dazadu KEP savstarp&jas attiecibas sabiedribas pieredze, tika veikta
KEP korelacijas analize, balstoties uz PPGIS KDE slaniem. Sis analizes mérkis
ir identificeét, kuras KEP kategorijas respondentu uztveré un pieredz€ telpiski
sakrit biezak un kuri funkcioné relativi neatkarigi viens no otra. PPGIS
korelacijas analizes rezultati (skat. 3.2. tab.) uzrada augstakus korelacijas
koeficientus starp KEP kategorijam neka GIS pieejas gadijuma. Tas norada, ka
sabiedribas pieredzé KEP biezak tiek uztverti ka savstarpgji saistits vertibu
kopums, nevis ka atseviskas, telpiski neatkarigas kategorijas.
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3.6. att. Kultiiras ekosistemu pakalpojumu telpiska parklasanas péc PPGIS
metodes rezultatiem (autora veidots, izmantojot OpenStreetMap contributors,
2025)

3.2. tabula Kultiiras ekosistému pakalpojumu korelacijas analize péc
PPGIS rezultatiem

- Simboliska | Kultiirvésturiska Sakrala | Izglitojosa
Simboliska 1.00 0.79 0.44 0.61
Kultiirvesturiska - 1.00 0.47 0.40
Sakrala - - 1.00 0.18
Izglitojosa - - - 1.00

Augstakas korelacijas vertibas konstatétas starp simboliskajam un
kultarveésturiskajam veértibam (0.79), kas liecina par So KEP vienlaicigu
parklasanos respondentu pieredzé. Lidzigi augsta korelacija konstatéta starp
simboliskajam un izglitojosajam vértibam (0.61). Sis rezultats liecina, ka izzinas
process un simboliska ainavas uztvere sabiedribas pieredz€ biezi norisinas
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vienlaikus. Vietas, kur respondenti apgiist zinaSanas par dabas vai kultliras
procesiem, vienlaikus tiek uztvertas ka simboliski un emocionali

Izglitojo$o un sakralo vertibu korelacija (0.18) nav konstatéta. Tas liecina, ka
sakralas vietas respondentu pieredz€ principa netiek uztvertas ka macibu vai
izzinas telpas, bet saglaba savu specifisko, biezi vien privato nozimi. Zemas
korelacijas vertibas sakralo vértibu konteksta norada, ka sakralas vietas, lai ari
nozimigas ainavas struktiira, respondentu kart€§juma neveido cieSu telpisku
sasaisti ar simboliskajam, kultirvésturiskajam vai izglitojoSajam vertibam.

Korelacijas analizes rezultati apliecina, ka lidzdalibas karteSanas datos KEP
biezi tiek uztverti ka savstarpg€ji saistitas vertibas, 1pasi vietas ar augstu
apmekl&juma intensitati. Vienlaikus analize skaidri iezim& sakralo vertibu
atskirTgo raksturu, kas respondentu pieredze saglaba relativu neatkaribu no citam
KEP vértibam.

3.1.3. GIS balstitas attalinatas izpetes un Iidzdalibas
karteSanas metoZu rezultatu salidzinajums un analize

GIS un PPGIS metozu rezultatu salidzinajums lauj daudzdimensionali
analizét KEP telpisko raksturu GNP, identificjot abu pieeju konceptualas un
metodologiskas atSkiribas. Lai gan abas metodes balstas uz telpiskas
informacijas analizi, tas reprezenté atSkirigus skatu punktus: GIS pieeja
galvenokart atspogulo ainavas KEP potencialu, savukart PPGIS metode attelo
faktiski esoSo sabiedribas skatfjumu uz KEP vértibam.

MetoZu istenoSanas procesa salidzinajums

GIS un PPGIS pieejas atSkiras datu ieglisana, atlaseé un interpretacija,
vienlaikus papildinot viena otru. GIS galvenais izaicinajums ir datu atlase un
interpretacija, jo ne vienmer ir skaidri nosakams, kuri objekti atbilst konkrétam
KEP kategorijam, ka arT datos var biit nepilnibas. PPGIS §aja zina palidz
identificét sabiedribai nozimigas vietas, tacu pilnigai precizitatei GIS datos biezi
biitu nepiecieSami resursietilpigi lauka apsekojumi.

Janem véra, ka dala GIS identificéto objektu (pieméram, senkapi vai kulta
vietas) sabiedribai var biit maz zinami vai ainava nemanami, kas rada atskiribu
starp potencialu un uztverto veértibu. Savukart PPGIS datu ievaks$ana butiski
izaicinajumi ir sabiedribas iesaiste, teritorijas mérogs un nepiecieSama manuala
datu pecapstrade, jo respondenti biezi norada visparigas vietas bez preciza
telpiska novietojuma.

Datu un metoZu pielietojums mérogos

GIS pieeja ir piem&rota lielaka meéroga analizei, laujot identificét KEP karstos
punktus un potencialu plasa teritorija. Lokala meéroga iesp&jams izmantot
detalizetakus slanus un precizak atlasit nozimigus elementus.
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PPGIS liela méroga var radit nepilnigu parklajumu, jo respondenti parsvara
atzimé sev zinamas vietas. Tadel metode ir piemérotaka lokalam mérogam, kur
iespgjams iegiit detalizetaku un kvalitativaku informaciju par sabiedribas pieredzi.
KEP vertibu rezultatu salidzinajums

GIS atspogulo KEP potencialu, savukart PPGIS — sabiedribas faktisko
pieredzi. Simboliskas vértibas PPGIS datos ir koncentrétakas, kas norada uz
neapzinatu potencialu citas teritorijas. Kultiirvesturiskas vertibas abas metodes
liela mera sakrit, atSkiroties galvenokart intensitateé un uztveré ka vienots
teritoriju kopums. Sakralo vértibu gadijuma atSkiribas ir visizteiktakas — GIS
uzrada potencialu, bet PPGIS atspogulo tikai sabiedriba zinamas un uztvertas
vietas. IzglitojoSo vertibu sadalijums abas metodgs ir I1dzigs, 1pasi izcelot Ligatni
ka galveno centru.

KEP parklasanas kartes kopuma ir lidzigas, tau PPGIS dazviet uzrada
plasakas vertibu zonas un lielaku nozimi konkrétam vietam. Korelacijas analize
rada, ka PPGIS datos vértibas ir cieSak saistitas, kamer GIS tas biezak paradas
ka telpiski neatkarigas.

Kopuma GIS un PPGIS pieejas ir komplementaras — GIS lauj analizét
potencialu un strukttru, savukart PPGIS atklaj sabiedribas uztveri. Vienlaikus
PPGIS $aja pétijuma izmantota parak plasa meroga un bitu efektivaka lokala
Itment.

4. DISKUSIJA

KEP integracijas problematika ainaviski veértigo teritoriju planoSana

KEP integracija planosana joprojam ir metodologiski sarezgita, neskatoties
uz plaSo attistibu literatfira. Galvenie izaicinajumi saistiti ar KEP nematerialo
raksturu, subjektivitati un konteksta atkaribu, kas apgriitina kvantitativu
novertéjumu un telpisku pielietojumu (Fish et al., 2016; Scholte et al., 2015).
Prakse KEP biezi netiek ieklauti novert€§jumos, jo tritkst vienkarSu un
atkartojamu metozu (Hanacek et al., 2021; Wezel et al., 2021). Ainaviski vertigas
teritorijas tas ir Tpasi batiski, jo teritorijas identitati veido visas KEP kategorijas,
tacu simboliskas, sakralas, kultirvesturiskas un izglitojosas vertibas biezi netiek
nemtas véra.Fokusé$anas uz retak analizétam KEP kategorijam ir metodologiski
nozimiga, jo praksé dominé rekreacijas un estétikas vert§jumi. CICES v5.2
izmanto$ana un 8o kategoriju izslégSana lauj precizak analizét sarezgitak
novértgjamas KEP dimensijas.
Datu veida nozime KEP telpiskaja interpretacija

S1 pétfjuma rezultati parada, ka KEP telpisko novértéjumu nosaka gan
izvéleta metode, gan datu pieejamiba. GIS analiz€ izmantotie nacionala
parklajuma dati nodroSina salidzinamibu, atkartojamibu un iesp&ju veidot
vienotu analizi, kas ir bitiski KEP integracijai planosana. Sada pieeja lauj
samazinat laika un resursu patérinu, balstoties telpiskajos datos un indikatoros
(Flood et al., 2021; Makovnikova et al., 2022).
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PPGIS datu kvalitate savukart ir atkariga no respondentu pieredzes,
motivacijas un telpiska parklajuma. Lidzdaliba balstitas pieejas lauj identificet
vertibas, ko institucionalie dati neatspogulo, piem&ram, personigas pieredzes,
atminas un lokalas identitates aspektus (Ainsworth et al., 2019; Sima et al.,
2024). Lidz ar to janoskir divas interpretacijas plaknes — GIS atspogulo KEP
potencialu, bet PPGIS — sabiedribas pieredze balstitu vertibu struktiiru.

Karsto punktu modeléSana ka salidzinamibas instruments un tas
interpretacijas robezas

Karsto punktu analize nodrosina salidzinamu formu abam datu kopam, jo
KDE parvers punktus nepartraukta intensitates virsma, laujot analizet telpiskas
koncentracijas. Izveletie parametri (1000 m josla, 100 m izskirtsp&ja, 95. kvantila
slieksnis) nodrosina metodologisku konsekvenci un salidzinamibu starp
kategorijam ar atskirfgu punktu skaitu, balstoties uz relativajiem intensitates
maksimumiem.

Vienlaikus pieejai ir biitiski ierobezojumi. 95. kvantila slieksnis izce] tikai
augstakas intensitates teritorijas, ignorgjot vid€jas intensitates fonu un potenciali
radot priekSstatu par vertibu neesamibu arpus karstajiem punktiem. KDE
rezultatus ietekm& ar1 punktu koncentracija — izteikti centri var samazinat
periféro teritoriju relativo nozimi. Svarigi, ka karstie punkti atspogulo
koncentraciju, bet nenosaka teritoriju robezas. Planosana to interpretacija prasa
papildu sasaisti ar ainavas strukttiru, pieejamibu un attistibas meérkiem.

KEP kategoriju telpiska struktiira un to interpretacijas atskiribas

Simboliskas un kultirvesturiskas vertibas visciesak saistitas ar ainaviskam un
vesturiskam teritorijam, tap&c institucionalie dati un sabiedribas uztvere dalgji
parklajas. Atskiriba galvenokart paradas méroga — GIS attélo plasaku potencialu,
bet PPGIS izcel konkrétas sabiedriba nozimigas vietas, noradot uz selektivu
vertibu uztveri. Sakralas vértibas So atskiribu parada visizteiktak — GIS uzrada
augstu potencialu, bet PPGIS identificg tikai atseviskus, sabiedriba atpazistamus
objektus. Tas skaidrojams ar to, ka dala aizsarg@jamo vietu ir ainava nemanamas
vai nepieejamas, tapec to ieklausana var radit neprecizu prieksstatu.

Izglitojosas vertibas liela meéra saistitas ar infrastruktiiru un apsaimniekosanu,
nevis tikai ainavas Tpasibam. GIS datos tas atspogulojas ka atseviski objekti,
savukart PPGIS cilveki tas uztver ka vienotu pieredzes telpu. Lidz ar to atskiribas
starp metodém $aja gadijuma izriet no datu struktiiras, vienlaikus noradot uz
izglitojosa pakalpojuma planoSanas nozimi.

KEP parklasanas un korelacija

KEP parklasanas un korelacijas analize parada, ka atSkiribas starp GIS un
PPGIS rezultatiem ir sistematiskas. GIS datos parklasanas veido plasaku telpisko
struktiiru, kur korelacijas atspogulo funkcionalas sakaribas starp vértibam, kas
balstitas objektos un infrastruktiira. Savukart PPGIS datos korelacijas ir
augstakas starp simboliskajam, kultlirvésturiskajam un izglitojosajam vertibam,
noradot uz So dimensiju sapliiSanu sabiedribas pieredzg, ko ilustré arT Sietinieza
piemérs, kur viena vieta koncentrgjas vairakas veértibas. No planosanas
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skatupunkta tas nozimé, ka teritorijas ar augstu vértibu parklasanos ne vienmér
sakrit ar vietam, kur sabiedribas uztveré veidojas visciesakais nozimju kopums,
tapec sabiedribas pieredzes analize ir bitisks papildinajums strukturalajai
analizei.
MetoZu resursietilpiba, datu kvalitate un praktiskie ierobeZojumi

KEP integraciju planosana biutiski ietekm& metozu resursietilpiba un
institucionalas iespgjas. GIS attalinata izp€te ir praktiska un atkartojama, jo
balstas uz nacionala parklajuma datiem un neprasa plasu lauka darbu, tacu pastav
datu kvalitates riski, jo ne visi ainaviski nozimigie elementi ir ieklauti datu
slanos. Ja merkis ir noteikt teritorijas potencialu, §1 pieeja ir piemérota, bet
precizitates uzlabosanai nepiecieSama lauka parbaude, kas lielaka meéroga klast
resursietilpiga. Savukart PPGIS nodroSina tiesaku sabiedribas vertibu
att€lojumu, bet prasa ilgaku datu ievaksanu un apstradi, un to ietekmé sabiedribas
iesaiste, digitalas prasmes un piesardziba. Manuala datu p&capstrade uzlabo
rezultatu kvalitati, tatu palielina darba apjomu un ievie§ interpretacijas aspektu,
kas planosana biitu jastandartizg.
Praktiska izmanto$ana ainavu plano$ana un parvaldiba

KEP novértgjuma praktiska vertiba ainaviski vertigo teritoriju planoSana ir
speja parverst nematerialas vertibas telpiski pamatota un planosana izmantojama
informacija. Petfjuma rezultati rada, ka dazados planoSanas limenos nepiecieSama
atskiriga tipa KEP informacija. Vienlaikus plasa teritorija, ka Gaujas Nacionalaja
parka, PPGIS rezultatus ietekm@ respondentu tendence atzimét visiem zinamus un
simboliski nozimigus objektus, kamér individuali nozimigas un personiskas vietas
kopgja aina klust mazak redzamas. Mazaka méroga $o ierobezojumu biitu
iespgjams mazinat, jo personiska piesaiste vietai butu izteiktaka. Pasvaldibu
teritoriju planojumos un TINS5 noteiksana KEP telpiska struktiira var kalpot ka
papildu pamatojums ainaviski vertigo teritoriju izdaliSanai un ipasu nosacijumu
defingsanai. GIS rezultati lauj identificét veértibu koncentracijas zonas, savukart
PPGIS palidz noteikt sociali jutigakas teritorijas un iesp&amus konfliktus. IADT
zon&juma noteikSana un parvaldiba KEP rezultati lauj precizet teritorijas kultiiras
dimensiju un veidot lidzsvaru starp aizsardzibu, apmekl&jumu un interpretaciju.
Regiona un pasvaldibu attistibas strat€gijas $1 informacija palidz formulét
kultiirainavas saglabasanas virzienus un pariet no atsevisku objektu aizsardzibas
Uz savstarpgji saistitu vertibu tikla saglabasanu.
Ainaviski vertigo teritoriju identificésana

P&tfjuma rezultati lauj formulét bitisku secinajumu par ainaviski vertigo
teritoriju identificéSanu, tas var atpazit ka KEP telpas ar vairaku kategoriju
vertibam. GIS pieeja dod strukturalu redz&jumu par potencialajiem vertibu
kodoliem un vertibu telpisko parklajumu. PPGIS pieeja parada, kur sabiedribas
pieredze So potencialu realitaté aktualizé un kur veidojas domin&josas vertibu
vietas. No praktiska skatupunkta tas nozimé, ka ainaviski veértigo teritoriju
planosana ir lietderigi izmantot KEP rezultatus divejadi. Pirmkart, lai pamatotu
teritoriju izdaliSanu, nosacijumus un zon&jumu, balstoties uz telpiski noteiktu
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vertibu struktiru. Otrkart, lai merktiecigi stiprinatu tos KEP veidus, kas
konkrétaja teritorija ir svarigi vai ar augstu potencialu, bet nepietiekami attistiti,
pieméram, izglitojosais pakalpojums vietas, kur vertibas potencials ir augsts, bet
infrastruktara vaja. Tiesi §1 pareja no vertibu karté$anas uz parvaldibas ricibu ir
galvenais veids, ka KEP var klut par praktisku instrumentu, nevis tikai analitisku

rezultatu.
SECINAJUMI UN IETEIKUMI
Secinajumi
1. KEP pieeja nodroSina integrétu skatjumu uz dabas un kultiras

mijiedarbibu un lauj analiz&t ainavu ka daudzslanainu vértibu kopumu.
Tomer tas praktiska pielietosana ainavu planoSana ir ierobezota, jo
normativais regul&jums Latvija, lai gan paredz ainavu vértibu
saglabasanu, nesniedz konkr&tas prasibas KEP telpiskai novert€sanai un
izmantoSanai planosana. Lidz ar to praksé KEP pieeja tiek izmantota
fragmentari, galvenokart koncentr&joties uz estétiskajam un rekreacijas
vertibam.

Izstradata metodiska pieeja, pielietojot GIS balstitu attalinato analizi un
PPGIS, lauj noteikt KEP potencialu un sabiedribas uztvertas veértibas,
vienlaikus nodrosinot So pieeju savstarpgju salidzinajumu. GIS pieeja lauj
identificet KEP telpisko potencialu visa teritorija, savukart PPGIS atklaj
sabiedribas uztvertas un pieredzeétas vértibas, tadgjadi nodrosinot
pilnigaku prieksstatu par ainavas vértibu strukttru.

Digitalaja vidé balstita lidzdalibas pieeja lauj iegiit telpiski
interpret€jamus datus, tomer ta var ierobezot atsevisku sabiedribas grupu
iesaisti, 1pasi vecaka gadagajuma iedzivotajus vai personas ar zemaku
digitalo pratibu, kas ietekme ieglito datu reprezentativitati.

Abu metozu rezultati telpiski parklajas dalgji, kas norada uz atskiribu
starp potencialajam un faktiski uztvertajam vertibam. GNP teritorija GIS
datos identificetas vertibu koncentracijas zonas, 1pasi Gaujas senieleja, ne
vienmer sakrit ar PPGIS datos noteiktajam sabiedribai nozimigajam
vietam (230 punkti no 71 respondenta), kas apliecina nepiecieSamibu abas
pieejas izmantot savstarp&ji papildinosi.

KEP kategoriju savstarpg€ja korelacija atskiras starp metodem. GIS datos
ta ir vajaka, bet PPGIS datos izteiktaka, 1paSi starp simboliskajam un
kultarvesturiskajam vertibam. Tas norada, ka sabiedribas uztvere vairakas
vertibas biezak tiek saskatitas vienas un tajas pasas vietas, savukart
telpiskaja analizg tas biezak izpauzas atseviski.

Atseviskas KEP grupas uzrada atskirigu telpisko un funkcionalo raksturu.
Sakralas vertibas izcelas ka relativi patstaviga grupa ar zemaku saistibu
ar citam vertibam, savukart izglitojoSas vertibas ir ciesi saistitas ar
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infrastruktiiru un pieejamibu, kas nozimé, ka tas iesp&jams merktiecigi
ietekm@t ar planoSanas un apsaimniekoSanas risinagjumiem.

KEP novértesanai izmantojamie nacionala parklajuma dati nodrosina
atkartojamibu un salidzinamibu, tacu to izmanto$ana biitiska ir datu atlase
atbilstos$i mérogam, jo ne visi pieejamie objekti ir interpret€jami
konkrétas KEP kategorijas.

GIS balstita attalinatas izp&tes pieeja ir piemérota KEP potenciala
sakotngjai identificéSanai un teritoriju strukturalai analizei ar salidzinosi
mazaku resursu patérinu, kas padara to praktiski izmantojamu pasvaldibu
vai valsts iestazu darba.

PPGIS metode ir butisks sabiedribas iesaistes riks, kas misdienu ainavu
planosana lauj integrét sabiedribas viedokli un pieredzi, identificgjot
sabiedribai nozimigakas vietas un labak izprotot potencialos konfliktus,
1pasi lokala méroga.

10. Petljuma rezultati apliecina, ka KEP telpiskais novertgjums lauj

identificét vertibu koncentracijas un parklasanas zonas, kuras iesp&jams
izmantot ainaviski vértigu teritoriju noteik§ana un TADT ainavu
aizsardzibas zonu defin€$ana, nodroSinot pamatu telpiski pamatotiem
planosanas lémumiem.

leteikumi

1.

Normativaja regulgjuma un ainavu planosanas dokumentos ieteicams
noteikt prasibu izmantot KEP telpisko noveértgjumu ka dalu no analitiskas
bazes, 1pasi ainaviski vertigu teritoriju identific€Sana, vienlaikus paredzot
visu KEP kategoriju izveértésanu, neaprobezojoties tikai ar atseviskiem
aspektiem.

Ainaviski vertigu teritoriju noteik§ana (TIN5) un IADT plano3ana
ieteicams izmantot KEP telpisko novért€§jumu, Tipasi vertibu
koncentracijas un parklasanas analizi, lai telpiski pamatotu teritoriju
robezas, ainavu aizsardzibas zonas un parvaldibas nosacijumus, integréjot
gan dabas, gan kultiras un sabiedribas uztvertas vertibas.

Pasvaldibu planosanas prakse ieteicams izmantot kombingtu pieeju, kur
sakotngji tiek veikta GIS balstita attalinata analize KEP potenciala
noteikSanai, bet pec tam rezultati tiek papildinati ar PPGIS, lai identificétu
sabiedribai nozimigas vietas.

PPGIS metodi ieteicams papildinat ar klatienes lidzdalibas formam,
piem@ram, klatienes aptaujam, darbnicam vai intervijam, lai nodrosinatu
plasaku sabiedribas grupu iesaisti un mazinatu digitalas pratibas ietekmi
uz datu reprezentativitati, vienlaikus apzinoties, ka §ada pieeja ir
resursietilpigaka.

KEP novertésana ieteicams izstradat vienotus datu atlases principus,
nodrosinot datu atbilstibu analiz€jamajam mérogam un KEP kategorijam,
lai izvairTtos no nepreciziem vai nepamatotiem secinajumiem.
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6. KEP novertejuma rezultatus ieteicams izmantot ne tikai analizes sadala,
bet arl tiesi teritoriju planojumu risindjumos, tostarp zon&juma,
aprobezojumu un attistibas prioritasu noteiksana.

7. Pasvaldibu planoSanas praksé ieteicams izmantot izstradato KEP
novertéSanas pieeju, kas nodrosina lidzsvaru starp datu kvalitati un
praktisko pielietojumu.
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INTRODUCTION

Relevance of the research problem

In recent decades, the ecosystem services concept has become one of the central
frameworks for analyzing the interactions between nature and society, as well as
the contribution of natural capital to human well-being. Alongside provisioning
and regulating services, attention has increasingly been paid to cultural
ecosystem services (CES), which describe the intangible benefits people derive
from ecosystems and landscapes. These services are closely linked to human
identity, sense of place, social relations, and the preservation of cultural heritage,
and they also significantly influence public attitudes towards nature conservation
and territorial development.

International studies emphasize that CES form an important part of the overall
contribution of ecosystems to human well-being; however, they are often
insufficiently represented in decision-making processes and spatial planning
(Hanacek et al., 2021; Wezel et al., 2021). This can be explained by the subjective
nature of their assessment, their multidimensional meaning, and their complex
spatial expression, which makes it difficult to compare them quantitatively with
other types of ecosystem services. The ecosystem services approach is based on
assessing a territory as a set of interconnected services, emphasizing the need to
analyze all service groups and their interactions simultaneously (Hanadek et al.,
2021; Wezel et al., 2021). However, in practice, certain CES are often not
included in assessments due to the lack of methods for their systematic
evaluation.

In recent years, participatory approaches have been increasingly used to identify
and spatially represent CES, with an emphasis on residents’ perceptions and
experiences (Ainsworth et al., 2019; Sima et al., 2024). In the European context,
and in Latvia, considerable importance is given to various public engagement
tools and their application in decision-making. At the same time, GIS-based
remote assessment methods are also developing, enabling the analysis of
landscape values through spatial indicators and primary data, thereby reducing
the time and financial resources required to conduct research (Flood et al., 2021,
Makovnikova et al., 2022). However, there is still a lack of research on CES
assessment approaches that would allow rarely assessed CES to be included in
an overall assessment. The integration of CES assessment into landscape
planning is also largely determined by the resource intensity of the assessment
methods, given that municipalities must primarily carry them out. This issue is
particularly relevant in areas of high landscape value, where cultural, symbolic,
sacred, and educational values are essential factors shaping the territory's identity
and value.
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Scope of the doctoral thesis

The CES assessment approach developed in the doctoral thesis is
conceptually universal and can be applied to landscapes of different types,
regardless of their management challenges or protection status. To test the
methodological solutions, Gauja National Park (GNP) was selected as the case
study area. This choice is justified by the landscape representativeness of GNP
and the diversity of its planning challenges: it is a specially protected nature
territory (SPNT) that also includes landscapes of national significance. In areas
of high landscape value, it is essential to identify CES concentration zones, as
this assessment can serve as a basis for defining territories or establishing
protection zones. Thus, GNP provides a suitable setting for testing the
methodology and assessing how CES data can be practically applied to:

o identifying areas of high landscape value and justifying their boundaries;

¢ defining zoning and restrictions on economic activities within the planning
framework of protected nature territories.

The main focus of the doctoral thesis is on areas of high landscape value, as
the CES assessment can be practically applicable, particularly for identifying
such areas. Although SPNTSs are primarily designated for nature conservation,
they also often preserve cultural and outstanding landscape values. In such areas,
the CES assessment can be practically useful when defining protection zones.

Research object: cultural ecosystem services.

Research subject: the methodological approach to assessing cultural
ecosystem services and its applicability in landscape planning.

Aim of the doctoral thesis: to compare GIS-based remote assessment and
participatory mapping approaches for assessing cultural ecosystem services in
landscapes and to analyze the applicability of these approaches in landscape
planning.

Tasks of the doctoral thesis:

e to analyze the theoretical basis of ecosystem services and cultural
ecosystem services, their classification and assessment methods, as well as
to evaluate the role of CES in regulatory documents;

e to develop the research workflow and methodological solutions for
identifying CES in Gauja National Park as an area of high landscape value;

o to identify symbolic, cultural-historical, sacred, and educational landscape
values using GIS-based remote analysis and participatory mapping
(PPGIS);

o to compare the obtained CES assessment results and evaluate their spatial
correspondence and differences in line with the stated research aim;

e to interpret the results and assess their significance and practical
applicability in landscape planning.

Methods used in the doctoral thesis:

o analysis of scientific literature and analysis of regulatory and development

planning documents in the context of CES;
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o analysis of cartographic data to identify data available for GIS-based
remote assessment;

o field survey and photo documentation to inspect the CES values indicated
in the data;

e case study method in Gauja National Park;

o GIS-based remote assessment using national-coverage spatial data;

e participatory mapping (PPGIS) method implemented through a fully online
survey;

o statistical analysis of spatial data in the R environment, including hotspot
identification, correlation analysis, and quantitative comparison of spatial
overlays.

Approbation of the doctoral thesis

The doctoral thesis has been approbated through scientific publications and
presentations at scientific conferences. The knowledge and skills acquired during
the doctoral thesis were applied to the implementation of various scientific
studies and projects. The experience and competences gained during the research
were also used in the study process by preparing thematic lectures and integrating
the research results into the content of LBTU study courses. The methodology
and results of the doctoral thesis have been published in scientific proceedings
and international scientific journals indexed in the Scopus and Web of Science
databases.
Scientific publications

1. Spage, A., Markova, M. (2025). Assessment of cultural ecosystem
services in a national park: Participatory mapping in Latvia. Land, 14(9),
1822. https://doi.org/10.3390/land14091822

2. Spage, A., Skujane, D., Nitavska, N. (2023). Methodological framework
of cultural ecosystem service assessment. Landscape Architecture and Art,
23(23), 15-20.

3. Spage, A. (2023). Landscape quality evaluation using cultural ecosystem
service assessment methods. In Research for Rural Development 2023:
Annual 29th International Scientific Conference Proceedings (Vol. 38, pp.
229-234). Latvia University of Life Sciences and Technologies.

4. Stokmane, L., Bell, S., Ziemelniece, A., Skujane, D., Nitavska, N., Ile, U.,
Vugule, K., Markova, M., Lacauniece, 1., Spage, A. (2023). Landscape
sensitivity assessment within spatial development scenarios: Latvia case
study. Landscape  Architecture and  Art,  23(23), 87-95.
https://doi.org/10.22616/j.landarchart.2023.23.12

5. Skujane, D., Spage, A. (2022). The planning of green infrastructure using
a three-level approach. Landscape Architecture and Art, 21(21), 18-29.
https://doi.org/10.22616/j.landarchart.2022.21.02

6. Spage, A. (2022). Using the Ecosystem Services Approach to Assess
Landscape Quality. In Abstracts of the Spatial Development and Planning
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Subsection of the International Scientific Conference of the University of
Latvia (pp. 40—41). University of Latvia.
Abstracts in scientific conferences

Spage, A. (2023). Using the Ecosystem Services Approach to Assess
Landscape Quality. In: LU starptautiskas zinatniskas konferences apakssekcijas
Telpiska attistiba un plano$ana zinojumu kopsavilkumi (pp. 40—41). Latvijas
Universitate.

Presentations at international conferences

1. Cultural Ecosystem Service Assessment for Landscape Planning in Latvia.
Plenary session presentation at the International Scientific Conference
Research for Rural Development 2026, Latvia University of Life Sciences
and Technologies, Jelgava, Latvia. 13.05.2026.

2. Assessment of cultural ecosystem services for landscapes of national
importance in Latvia. EcoServ 2025, Adam Mickiewicz University,
Poznan, Poland. 18-19 September 2025.

3. The symbolic and sacred value of nationally important rural landscapes in
Latvia. ECLAS 2025: agriCULTURAL landscapes: 30 years of landscape
architecture education in Nitra, Slovak University of Agriculture in Nitra,
Nitra, Slovakia. 6-10 September 2025.

4. Cultural ecosystem service assessment in Vidzeme region, Latvia. EcoServ
2023, Adam Mickiewicz University, Poznan, Poland. 14-16 September
2023.

5. Landscape quality evaluation using cultural ecosystem service assessment
methods. Research for Rural Development 2023, Latvia University of Life
Sciences and Technologies, Jelgava, Latvia. 17-18 May 2023.

6. Using the ecosystem services approach to assess landscape quality.
International Scientific Conference of the University of Latvia, University
of Latvia, Riga, Latvia. 17 March 2023.

7. Using the ecosystem services approach to assess landscape quality.
Research for Rural Development 2022, Latvia University of Life Sciences
and Technologies, Jelgava, Latvia. 18-19 May 2022.

Scientific relevance and practical significance

The scientific relevance of the research lies in the direct comparison of two
methodologically distinct CES assessment approaches within a single study area
and a unified set of values. The study applies a fully online participatory mapping
approach to assess CES in Gauja National Park. It develops a GIS-based remote
assessment method using freely available national-coverage data, which is
replicable in areas of high landscape value and other territories.

The practical significance lies in the possibility of applying the methods
tested in the study to the landscape planning process. The empirical part of the
research provides a basis for selecting methods based on available resources, data
availability, and the specific requirements of planning tasks. The results enable
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analysis of the most appropriate method for identifying CES in the Latvian
context and contribute to integrating CES into spatial development planning.
Structure of the doctoral thesis

The thesis consists of four chapters. The first chapter examines the concept
of ecosystem services, their classification, and assessment methods. CES, their
classification, and assessment approaches are analyzed in detail, and these
methods are evaluated. The regulatory framework is also examined in the context
of CES. The second chapter describes the methodology for identifying areas of
high landscape value and characterizes the study area, Gauja National Park. It
also describes the approaches used in the study to identify symbolic, cultural-
historical, sacred, and educational landscape values. The third chapter analyses
and compares the results of GIS-based remote assessment and participatory
mapping. The fourth chapter discusses the research results and their practical
applications.

1. THEORETICAL FRAMEWORK

1.1. Ecosystem services and their assessment methods

Today, as ecosystems are being lost and degraded globally, it is important to
discuss the tools and opportunities for conserving these ecosystems for future
generations and for sustainably managing the resources and landscapes available
to us. Since the turn of the millennium, researchers worldwide have been
introduced to the concept of ecosystem services, the main aim of which was to
demonstrate to wider society and decision-makers the value of ecosystems and
to express this value in measurable terms. This section of the doctoral thesis
describes the ecosystem services approach, its significance, and the main
methods used for assessing ecosystem services.

1.1.1. Ecosystem services and their classification

Definition and historical development

The term ecosystem services gained wider public attention through the
Millennium  Ecosystem  Assessment (MEA) (Millennium  Ecosystem
Assessment, 2005), which aimed to assess the impact of ecosystem change on
human well-being and to justify their sustainable management. Following this
assessment, interest in ecosystem service assessment increased significantly
(Brzoska & Spage, 2020), and this approach is now widely used in decision-
making (Spage, 2022). At the same time, the CICES classification is widely used
(Haines-Young, 2023), providing a structured framework for analyzing
ecosystem services. The CICES classification was developed with support from

59



the European Environment Agency and is regularly reviewed and updated to
reflect current research.
Different sources provide different definitions of ecosystem services. The
most commonly used definitions in scientific literature are summarised below:
e ecosystem services are the benefits people obtain from ecosystems
(Millennium Ecosystem Assessment, 2005);

e ecosystem services are the direct and indirect contributions of ecosystems
to human well-being (Sukhdev et al., 2010);

e ecosystem services are the benefits, and sometimes losses, that people
obtain from ecosystems (IPBES, n.d.);

e ecosystem services are the contributions that ecosystems make to human
well-being (Haines-Young, 2023).

Although the term is relatively new, humanity has always used the benefits
provided by ecosystems; however, their systematic assessment became
particularly relevant as the need to support decision-making with quantitative
indicators increased. Today, ecosystems are increasingly viewed as social-
ecological systems that include both natural and human-made elements (Folke et
al., 2010; Haines-Young & Potschin, 2018).

In the context of landscape architecture, landscape combines natural and
anthropogenic elements (Antrop, 2005). Therefore, in this doctoral thesis, the
definition of ecosystem services is expanded to include human-made landscape
elements that provide societal benefits.

Classification of ecosystem services

In the European Union and in European research, the CICES classification is
predominantly used, whereas in other regions, MEA or TEEB are more
commonly applied. The main difference between these classification systems is
the number of categories: CICES distinguishes three categories, while MEA and
TEEB distinguish four. In this study, the term ‘category' is used, although CICES
defines them as 'sections'.

All classification systems include provisioning, regulating, and cultural
services, while CICES also includes maintenance functions within regulating
services. MEA additionally distinguishes supporting services, which enable
other services, whereas TEEB includes habitat services, emphasizing the
importance of ecosystems to species.

The CICES v5.2 classification is used in this study because it provides a
structured, internationally comparable approach and is widely applied in the
European context.

Categories of ecosystem services: provisioning, regulating, and cultural
services

The doctoral thesis focuses on cultural ecosystem services (CES); however,
to provide an understanding of the overall structure, all categories are briefly
characterized. Provisioning services include the material benefits obtained from
ecosystems, which are essential for human well-being and the economy
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(Millennium Ecosystem Assessment, 2005; Sukhdev et al., 2010). CICES
divides these services into biotic and abiotic services, including biomass, water,
energy, and mineral resources (Haines-Young, 2023). In Latvia, assessments of
these services are mainly carried out at the sectoral level, such as forestry,
agriculture, and water resource management. It is based more on resource
economics than on an integrated ecosystem services approach.

Regulating services describe the capacity of ecosystems to maintain
environmental stability and reduce risks, for example, by regulating air and water
quality, climate, soil, biological processes, and natural hazards (Haines-Young,
2023). In Latvia, the assessment of these services is developed within the
regulatory and monitoring system; however, an integrated approach has not yet
been fully established.

Cultural ecosystem services are intangible benefits related to experience,
identity, and landscape perception, including recreational, aesthetic, educational,
cultural-historical, symbolic, and sacred values (Haines-Young, 2023). They
may be expressed through both direct and indirect interaction with the
environment. In Latvia, the CES assessment remains fragmented, lacks
standardized, practically applicable methods, and is largely based on individual
studies rather than systematic planning and practice.

1.1.2. Ecosystem service assessment methods

Various methods are used for ecosystem service assessment, reflecting the
field's diversity and interdisciplinary nature. The choice of method is most often
determined by the focus and objectives of the particular study, data availability,
and specific indicators (Spage, 2022; Swetnam et al., 2017).

Biophysical methods

Ecosystem service assessment using biophysical methods is based on the
quantitative characterization of ecosystem structure and functioning. It includes
the use of various ecological indicators, such as habitat structure parameters,
species diversity, and ecosystem functionality. Within the project Mapping
Ecosystem Services for Policy and Decision Making (ESMERALDA), extensive
work was carried out to combine existing data on ecosystem service assessments
from various projects, national databases, and the resources already mentioned
in this thesis, such as MEA and TEEB (Vihervaara et al., 2018).

Within the ESMERALDA project, more than 90 different biophysical
methods were identified and grouped into the following main categories:

o direct measurements or field observations: data obtained from field
observations and data collection, such as species diversity surveys,
vegetation analysis, and habitat structure analysis;

e indirect measurements or remote sensing: remote sensing data and their
various derivatives, such as the Normalized Difference Vegetation Index
(NDVI), CORINE land cover classes, or other satellite datasets;
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e ecosystem process modeling, for example, Integrated Valuation of
Ecosystem Services and Tradeoffs (InVEST) and the Soil and Water
Assessment Tool (SWAT), which make it possible to simulate different
functions, such as water flow, erosion volumes and risks, and carbon
sequestration (Vihervaara et al., 2018).

The application of biophysical methods provides precise and objective
results; however, data availability is often a problem, as data are frequently
collected within specific projects, making the process resource-intensive.
Economic methods

Economic methods express ecosystem services in monetary terms and are
widely used in assessing them. Based on Brander et al. (2018), economic
methods are divided into two categories: primary valuation methods and value
transfer methods. Primary valuation methods include three groups of methods:

¢ methods that calculate the value of an ecosystem service as the production
of raw materials, for example, the market value of timber produced by a
tree;

o cost-based approaches that determine the value of an ecosystem service
according to the cost of replacing the service, for example, when a tree
produces a certain amount of fresh air, and the value of this ecosystem
service is determined by calculating how much it would cost to produce the
same amount of fresh air mechanically;

¢ methods that use consumer behavior or stated preferences to determine the
value of an ecosystem service, for example, the aesthetic value of a tree,
which is assessed through public opinion by asking how much people
would be willing to pay for this ecosystem service (Brander et al., 2018).

In decision-making, information is often needed quickly and at low cost, yet
sufficient resources to collect new primary data may not be available. In such
cases, value transfer methods are applied, using existing data from studies with
primary ecosystem service valuations and transferring them to other territories
(Brander et al., 2018). Economic methods enable precise humerical expression
of the value of ecosystem services; however, for certain ecosystem services, such
assessments are very complex due to data limitations and the difficulty of valuing
intangible benefits.

Social methods

The application of social methods is related to the need to understand public
preferences, values, and perceptions of different ecosystem functions and
landscapes. Based on the ESMERALDA project synthesis mentioned above,
social methods are divided into:

o observational methods: analysis of geotagged photographs, such as Flickr

and Instagram data, time-use assessment, and counts of people or activities;

e consultative methods: surveys, Q methodology, and narrative analysis;
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e participatory methods: public participatory geographic information
systems (PPGIS), participatory scenario planning, and workshops (Santos-
Martin et al., 2018a).

Social methods are highly diverse and are adapted to the needs of each study.

They are used to assess all ecosystem services, though they are particularly
dominant in the CES assessment.

1.2. Cultural ecosystem services and their assessment
methods

1.2.1. Classification of cultural ecosystem services

According to the CICES classification, cultural ecosystem services (CES) are
divided into four groups: physical and experiential interactions; intellectual and
representative interactions; spiritual and symbolic interactions; and indirect
interactions. Each group is further divided into classes. The division of CES into
classes is the level most commonly used in research, and each class is explained
in this section.

Recreational ecosystem services

Physical and experiential interactions form the CES group that describes
recreational value. Active interaction includes, for example, walking or hiking,
cycling, or swimming. Passive interaction includes meditation, enjoying urban
parks, and observing nature. Recreational ecosystem services are not assessed in
this study, as a large share of research in Europe and globally focuses specifically
on the assessment of this CES category (Csurg6 & Smith, 2021; Plieninger et al.,
2013; Pueyo-Ros et al., 2019; Spage, 2022), often excluding other CES or
assessing them only in combination with selected other services.

Educational ecosystem services

Educational ecosystem services combine two CES classes: elements that
support scientific research or the development of traditional ecological
knowledge, as well as elements that support education and training (Haines-
Young, 2023). These two CES classes include various scientific, research,
environmental education, and nature-based learning activities, such as visiting
nature trails, organizing or attending educational events, birdwatching, and other
activities.

To a large extent, these CES classes are based on natural values; however,
the actual use of these ecosystem services is often enabled by human-made
elements, such as nature trails, birdwatching towers, boardwalks in mires, and
similar structures in other ecosystems. In urban environments, botanical gardens,
environmental education centers, and similar institutions are important providers
of ecosystem education services.
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Cultural-historical ecosystem services

This CES class concerns elements of living systems, places, or landscapes
that are important to cultural identity and historical heritage (Haines-Young,
2023). In addition to natural elements, cultural-historical ecosystem services are
strongly associated with human-made elements, where historical and cultural
heritage are highly present. This CES class particularly emphasizes the
preservation of cultural and historical heritage for future generations, as well as
the safeguarding and recognition of values from different historical periods.

Within this CES class, various nationally significant landscape-forming
elements are also important, such as rural farmsteads, rural roads, avenues, stone
piles, and specific stones or trees. The assessment and identification of these
elements is complex, and for this reason, they are often not included in
assessments.
Aesthetics as an ecosystem service

According to the CICES definition, ecosystem services within the aesthetic
class include elements of living systems that provide aesthetic experiences
(Haines-Young, 2023); however, human-made elements also play an important
role in this class. Aesthetic value, similarly to recreational ecosystem services,
has been widely studied using a range of methods (Csurgd & Smith, 2021;
Plieninger et al., 2013; Pueyo-Ros et al., 2019; Spage, 2022, 2023). In this study,
aesthetic value was not included in the assessment to identify innovative methods
for ecosystem services that have been less frequently studied.
Inspirational ecosystem services

This CES class includes elements of living systems that inspire art, literature,
photography, and other forms of creative expression (Haines-Young, 2023).
Ecosystem services in this class may include analyzing artworks, poetry, songs,
or photographs that depict a particular landscape or natural element (Jiang &
Marggraf, 2022). Inspiration from nature itself may also be considered a value
within this class, not only physical works of art; however, this value is very
difficult to assess without involving the public or seeking public opinion.
Inspirational ecosystem services are not assessed in this study, as they are often
combined with aesthetic services in research, where assessments are also carried
out jointly (Paulina & Libiete, 2019; Romanazzi et al., 2023).
Symbolic ecosystem services

Symbolic ecosystem services are elements of living systems with symbolic
meaning that reflect a place's distinctiveness or identity (Haines-Young, 2023).
However, many elements within this class are also human-made and create a
strong symbolic connection with people. Symbolic value in a landscape may be
associated with natural elements, such as an individual tree, stone, or river valley,
as well as with human-made structures, including rural farmsteads, historic
buildings, and industrial areas, which acquire symbolic meaning within a local
community (Stephenson, 2008). Symbolic value is closely linked to a sense of
place and the formation of identity, which, within the ecosystem services
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approach, is considered an important component of human well-being (Fish et
al., 2016; Millennium Ecosystem Assessment, 2005).
Spiritual or sacred ecosystem services

This CES class includes elements of living systems with spiritual or religious
significance (Haines-Young, 2023), as well as human-made elements with sacred
or holy value. In Latvian culture, where nature deities and beliefs in the spiritual
power of various natural elements play an important role, it is essential to
incorporate these elements into ecosystem service assessments. Today, spiritual
and sacred experiences are also supported by various quiet zones, meditation
places, and ritual trails in natural and urban parks.

CES assessment is becoming increasingly common in scientific research;
however, it still often remains limited to aesthetic and recreational ecosystem
services, as these services are better understood and their assessment methods
are clearer.

1.2.2. Methods for assessing cultural ecosystem services

General ecosystem service assessment methods were discussed earlier in this
study (Section 1.1.2). This section explains in more detail the methods most
commonly used specifically in the CES assessment. It provides an analytical
evaluation of methods in terms of data and resource requirements, public
involvement, complexity, and replicability.

Various international documents and scientific studies emphasize that CES
assessment remains complex due to data limitations, methodological challenges,
and unclear criteria (Balézsi et al., 2021; IPBES, n.d.; Millennium Ecosystem
Assessment, 2005; Roy Haines-Young et al., 2018; Sukhdev et al., 2010;
Valanszki et al., 2022, 2025). This section describes the methods most commonly
used in the scientific literature for CES assessment within each group:
biophysical, economic, and social methods, as well as examples of
methodological integration. The group of social methods is described in the
greatest detail, as the CES assessment mainly relies on social assessment
methods (Santos-Martin et al., 2018b).

Biophysical assessment methods

The availability of CES is not directly dependent on biophysical processes;
however, biophysical assessment methods enable CES to be evaluated based on
landscape structure, landscape elements, and the potential supply of ecosystem
services. Biophysical assessment methods applicable to CES include four
groups.

Direct field measurement is a method whose main aim is to conduct
inventory, documentation, or field surveys of objects to collect precise, high-
quality information (Ferretti & Comino, 2015; Sikora & Kaczynska, 2022;
Vihervaara et al., 2019; Viinikka et al., 2018). Recording expert observations in
the field provides an accurate dataset for ecosystem service assessment either
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directly (Bieling & Plieninger, 2013; Swetnam & Tweed, 2018) or through the
application of other methods, using direct measurement data as primary input
data (Jovanovska et al., 2020; Viinikka et al., 2018).

Indirect measurement, or remote assessment, involves analyzing satellite
images, orthophotos, land-use maps, and other spatial data, and combining these
layers using various assessment criteria (Aalders & Stanik, 2019; Sowinska-
Swierkosz & Michalik-Sniezek, 2020; Vannoppen et al., 2021). Sub-methods
and tools include interpreting various geospatial data. For example, to determine
a visual quality index, topographic parameters, blue and green structures, human
influence, and human-made elements, such as buildings and urban environments,
as well as data layers of historical elements, including protected objects, are used
(Jovanovska et al., 2020; Swetnam et al., 2017). Hotspot analysis involves
combining and analyzing different data layers to highlight areas with high or low
ecosystem service supply (Bryan et al., 2010; Plieninger et al., 2013; Ungaro et
al., 2016). Indirect measurement methods often use various spatial data in GIS
software.

Modeling methods in biophysical CES assessment are based on spatial data
analysis and the use of mathematical or logical models to calculate landscape
characteristics that cannot be directly measured in the field. This group of
methods includes viewshed modeling, which uses a landscape elevation model
to identify lines of sight and viewpoints, thereby assessing landscape aesthetics
(Swetnam et al., 2017).

Spatial analysis of historic landscapes involves examining and analyzing
various data layers, including cultural heritage and historical data. Sub-methods
may include the analysis of historical maps (Gajdek et al., 2023), the study of
cultural heritage objects and related spatial data, and the integration and analysis
of different historical landscape data layers.

Economic assessment methods

As mentioned earlier, economic assessment methods are not widely used in
CES assessments because many CES lack market value, and assigning an
economic value to these services is generally difficult (Flood et al., 2021; Jiang
& Marggraf, 2022). Economic assessment methods can be divided into four
groups.

The contingent valuation method includes two sub-methods based on
respondent surveys that identify willingness to pay or willingness to accept
compensation for different CES values. The method aims to determine the
economic value of CES by asking respondents how much they would be willing
to pay to preserve CES values, and then converting the obtained amount from the
survey into a monetary value of CES (Mantymaa et al., 2018; Niedermayr et al.,
2018).

Discrete choice experiments are based on surveys in which respondents are
presented with several development scenarios, with different landscape elements
changed in various combinations, and the monetary value of the scenarios is
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adjusted accordingly (Louda et al., 2021; Sagebiel et al., 2020; Ungaro et al.,
2016). The method works similarly to contingent valuation; however, discrete
choice experiments are more precise and less dependent on respondents'
monetary valuations of specific landscape units.

Hedonic pricing is a method that determines the economic value of CES by
calculating it from real estate market prices. The method analyses how different
territorial characteristics, such as proximity to water, a historic object, or a nature
park, influence real estate prices. The principle is simple: higher landscape
quality is associated with higher real estate prices. The method uses statistical
models to calculate various characteristics, such as distance to specific objects or
landscape elements, landscape views, and accessibility to a particular area.
Determining the value of individual CES through hedonic pricing remains
difficult, as some CES lack identifiable market values, which complicates its
application (Jiang & Marggraf, 2022; Ram & Kay Smith, 2022).

The travel cost method uses survey data on how far respondents have
traveled and what travel costs they incurred to reach specific objects or locations,
followed by calculations to determine the value of the particular CES (Martin-
Lopez et al., 2009; Tourkolias et al., 2015). The method can be adapted to the
study area and the required data precision, and either the zonal or the individual
travel cost method can be applied (Zhao et al., 2022). The zonal travel cost
method is less precise and provides an approximate assessment for landscape
zones, but it requires fewer data and resources. By contrast, the individual
approach uses precise data for each respondent, which increases the resources
required for applying the method but also improves its accuracy.

Social assessment methods

Social methods are the most commonly used methods in CES assessment,
and public participation methods are the most popular in research. The diversity
of methods reflects variation in both data collection and result interpretation.
Social assessment methods fall into five groups.

Surveys and interviews are among the most popular methods for CES
assessment, as the data obtained can also serve as input for other methods, and
the range of possible questions is very broad. Sub-methods in this group include
both face-to-face surveys and interviews (Pueyo-Ros et al., 2018) and surveys
using online tools (Pueyo-Ros et al., 2019). Interviews may be simple, structured,
or highly in-depth (Gottwald et al., 2022). The implementation of this method
requires respondents’ opinions, assessments, perceptions, or information on the
use patterns of different landscape elements and objects. The dataset may consist
solely of survey or interview results, but both methods can also be combined
(Rodriguez-Morales et al., 2020).

Focus group discussions are widely used to identify public opinion on issues
relevant to the study or to carry out ecosystem service assessment based on group
opinions and assigned values (Csurgé & Smith, 2021; Haines-Young, 2023).
Focus group discussions are often conducted with groups that have specific
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knowledge or professional expertise to obtain qualitative information and data
on the research topic.

Social media photograph analysis is a method in which images available
on social networks are analyzed and used for CES assessment using various
approaches. The input data are images available on social networks or other
platforms, such as Instagram, Flickr, iNaturalist, and others. The first step of the
method involves selecting images with a specific geolocation linked to the study
area. In some studies, landscape hotspots are identified solely from the locations
of social media images (Fox et al., 2020; Havinga et al., 2020). Further analysis
of photographs can be carried out manually by identifying different landscape
elements in the images and linking them to specific CES values (Clemente et al.,
2019; Ros-Candeira et al., 2020), or by analyzing image hashtags (Schirpke et
al., 2021). More complex applications of the method involve coding or training
artificial intelligence for image recognition and element analysis (Egarter Vigl et
al., 2021; Mouttaki et al., 2022).

Analysis of narratives, historical testimonies, and oral history is a method
that involves examining stories, legends, historical records, oral testimonies, and
descriptions of cultural traditions, followed by CES assessment (Flood et al.,
2021; Hearn, 2021). Such materials can be obtained through archival research,
databases, and interviews with various individuals, as well as subsequent
analysis of those interviews.

Integrated approaches, which combine several data sources and methods,
are considered the most comprehensive in CES assessment. For example, GIS
data can be combined with public surveys or social media analysis, providing a
multidimensional perspective and enabling comparisons between objective and
subjective assessments (Swetnam et al., 2017; Sottini et al., 2019). Each situation
requires an adapted approach that takes into account the available data and
methods. A combination of methods may include primary data collection and its
spatial analysis, for example, by combining participatory mapping with GIS
(Fagerholm et al., 2019; Kizika & Akmentina, 2022). Combinations of social and
economic methods are also frequently used, as is the integration of biophysical
and social data, for example, field surveys combined with public surveys
(Crouzat et al., 2022; Vrbi¢anova et al., 2020). Multidimensional analyses enable
the simultaneous assessment of social, economic, and biophysical aspects and
the comparison of different alternatives (Ebner et al., 2022; Jaligot et al., 2019).

1.2.3. Evaluation of methods for assessing cultural ecosystem
services

The assessment of cultural ecosystem services (CES) remains a
methodological challenge, as their value is based on human perception and
experience, which are difficult to quantify. Therefore, there is no single universal
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method; the choice is always a compromise between data availability,
complexity, replicability, public involvement, and practical applicability in
planning. This section analyses biophysical, economic, and social method
groups, evaluating their suitability for the Latvian context, where intangible data
are fragmented and detailed socio-economic data are often limited.

Biophysical methods enable analysis of landscape structure and CES
potential, but they do not reflect public perception. Direct measurement methods
are precise, but resource-intensive and difficult to scale, whereas indirect
methods, GIS, and remote assessment enable broader analysis but represent
potential rather than experience. These data are valuable in planning as a basis
for further analysis.

Economic methods offer high replicability; however, in the case of CES,
they are difficult to apply due to data collection and monetization challenges.
The results often depend on respondent profiles and are not easily integrated into
spatial planning; therefore, these methods are not used in this study.

Social methods are essential in CES assessment, but their suitability varies.
Surveys and interviews are simple but difficult to interpret spatially, whereas
focus groups and narratives provide an in-depth understanding but are difficult
to replicate. Social media analysis produces a large amount of data, but it also
has limitations.

PPGIS stands out as a balanced approach, providing spatial data on public
perception and being sufficiently replicable and practically applicable. The
comparison of methods shows that, in the Latvian context, the most suitable
approach is PPGIS in combination with GIS-based remote assessment.

Thus, the choice of methods depends on data availability, the institutional
framework, and the study's aims. In this research, the PPGIS and GIS approaches
are tested and compared to evaluate their suitability for CES mapping and
landscape planning.

1.3. Integration of the ecosystem services approach into the
regulatory framework in the context of landscape planning

In the CES assessment, it is important to understand the regulatory and policy
framework, as this helps to explain how different documents define landscape
values and their inclusion in planning documents. In various scientific sources,
CES are highlighted as particularly difficult to assess and therefore less
integrated into the development of policy and planning documents. Policy
documents serve not only as a regulatory but also as a conceptual basis: they
define understandings of landscape and natural elements, the role of society and
well-being indicators, principles and aims of data use, as well as the foundations
of sustainable development.
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International and European Union documents provide an important
conceptual basis for integrating CES into landscape planning, emphasizing
landscape as the result of the interaction between nature and humans, as well as
the role of society in defining its values. The UNESCO Convention, the Granada
and Faro Conventions emphasize the social significance of cultural heritage,
identity, and public participation. At the same time, the Burra Charter introduces
the concept of cultural significance, encompassing aesthetic, historical, and
spiritual aspects. The Lausanne Declaration and the European Landscape
Convention stress the need to integrate landscape into all planning levels and to
base this integration on values perceived by society, defining landscape as a
public good. The Convention on Biological Diversity, MAES, and IPBES
initiatives introduce the ecosystem approach and emphasize the need to develop
CES assessment methods. The UN Agenda 2030 and the SDGs highlight the
preservation of cultural and natural heritage and the importance of public
involvement. The European Green Deal, the Biodiversity Strategy, and the Green
Infrastructure approach strengthen the integration of ecosystem services into
policy, while also indicating the need to consider public perception and access to
the landscape.

Latvian regulatory framework and policy documents

The Latvian regulatory and development planning system defines the legal
and institutional framework for addressing territorial development,
environmental protection, and landscape management issues at different
governance levels. Regulatory acts and strategic planning documents form a
hierarchical system that ensures coherence between the national, regional, and
municipal levels.

The Spatial Development Planning Law (2011) is the main legal act
regulating spatial development planning processes in Latvia. It defines which
planning documents must be developed, their hierarchy, development procedure,
and mutual coherence (Spatial Development Planning Law, 2011). In the context
of this study, the Spatial Development Planning Law must allow for the inclusion
of landscape and cultural values in planning documents, as well as for the
definition of areas of high landscape value and the special land-use provisions
required for them. The identification of cultural ecosystem services can serve as
an important tool for establishing a basis for defining areas of high landscape
value.

The Environmental Protection Law (2006) defines the principles of
environmental protection, the competence of the state and municipalities in
environmental matters, and mechanisms for maintaining and improving
environmental quality. The law is based on the principles of sustainable
development and preventive action, emphasizing the integration of
environmental protection into other policy areas and decision-making processes.
The Environmental Protection Law is primarily focused on environmental
matters; however, it indicates the need to supplement environmental protection
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regulations with spatial data on cultural values, particularly in territories where
nature and culture form an inseparable landscape ensemble, such as protected
nature territories (Environmental Protection Law, 2006).

The Law on the Protection of Cultural Monuments (1992) regulates the
protection, registration, and preservation of cultural monuments, defining
cultural monuments under state protection and their protection measures (Law
on the Protection of Cultural Monuments, 1992). In the context of this study, it
is important to note that the law is largely focused on the protection of point-
based objects, with some exceptions related to protected territories, but does not
define broader cultural landscapes, symbolic spatial units, or landscapes carrying
sacred values and their protection measures.

The Sustainable Development Strategy of Latvia until 2030, Latvia2030,
is a document in which landscape is repeatedly mentioned as a resource for
national identity and development, highlighting it as an indicator of quality of
life and emphasizing the need to preserve landscape diversity (Parliament of the
Republic of Latvia, 2010). The Latvia2030 document refers to cultural landscape
and cultural space, terms rarely used in other Latvian planning documents. One
of the tasks set out in the document is to include protection requirements for
places of landscape significance.

The National Development Plan of Latvia for 2021-2027 (NAP2027) is a
medium-term planning document that, among other aspects relevant to landscape
planning, highlights the need to carry out planning based on the values of each
place rather than implementing all defined tasks according to a single uniform
model (Cross-Sectoral Coordination Centre, 2020). NAP2027 emphasizes the
internal diversity of regions, the need to strengthen local identity, and the
importance of involving society in planning processes. CES mapping can serve
as a tool for achieving these aims by identifying places with symbolic, sacred, or
cultural-historical significance that highlight a place or region's values.

The Environmental Policy Guidelines 2021-2027 are a medium-term
environmental policy planning document that integrates the concept of natural
capital with the preservation of nature- and culture-based values, linking
biodiversity with human well-being (Environmental Policy Guidelines 2021—
2027, 2022). The document defines environmental policy objectives and actions,
and includes points on preserving natural capital for future generations, including
the values of various landscape elements.

The Cultural Policy Guidelines “Cultural State” 2021-2027 are a medium-
term cultural policy planning document that defines the strategic objectives,
priorities, and actions of national cultural policy (Cultural Policy Guidelines
2022-2027 “Cultural State”, 2022). The guidelines emphasize the spatial
dimension of cultural heritage, where perception is shaped not only by individual
objects but also by landscapes as a whole, which contribute to collective memory
and a sense of belonging to a particular place.
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The Landscape Policy Implementation Plan 2024-2027 is a medium-term
landscape policy planning document based on the European Landscape
Convention and the previous Landscape Policy Guidelines 2013-2019. The
Landscape Policy Implementation Plan 2024-2027 marks a transition from
conceptual objectives to concrete implementation instruments (Landscape Policy
Implementation Plan 2024-2027, 2024; Landscape Policy Guidelines 2013-
2019, 2013). An important aim of Latvian landscape policy is the systematic
mapping and identification of landscapes, which was implemented in practice
through the development of the Landscape Atlas from 2020 onwards (VARAM,
n.d.b).

The Landscape Policy Implementation Plan also emphasizes the
importance of public education and participation in landscape identification and
decision-making (Landscape Policy Implementation Plan 2024-2027, 2024).
This aim establishes a direct link with the participatory mapping method used in
this study, enabling public assessments or marked values to be integrated into
spatial data and landscape analysis.

The Regional Development Law (2002) is the main legal act defining the
objectives and institutional framework of regional policy in Latvia. Its main
purpose is to promote balanced territorial development, reduce regional
disparities, and ensure the implementation of a unified national policy across
Latvia's regions (Regional Development Law, 2002). The law stipulates that
planning regions participate in regional development planning, analysis, and
monitoring, and delegates to planning regions the preparation of development
planning documents (Regional Development Law, 2002).

The Regulations Regarding Spatial Development Planning Documents
of Planning Regions (2013) define the development of planning region
development programs, which are medium-term development planning
documents prepared in accordance with the Regional Development Law and the
Spatial Development Planning Law (Regulations Regarding Spatial
Development Planning Documents of Planning Regions, 2013). Regional
development programs are the main strategic documents that define the key
priorities, objectives, and actions for regional development.

The Regulations Regarding Municipal Spatial Development Planning
Documents (2014) define the procedure for preparing municipal spatial plans,
which are the most detailed and specific spatial development planning
documents in the Latvian regulatory system (Regulations Regarding Municipal
Spatial Development Planning Documents, 2014). Spatial plans define land-use
types, building conditions, and protected areas within a municipality and serve
as legally binding documents for land-use and development decisions. Municipal
spatial plans allow the definition of areas of high landscape value (TIN5).
Recommendations for integrating the ecosystem services approach into the
regulatory framework.

72



The analysis of the regulatory framework shows that in Latvia, the
preservation of landscape and natural values is defined at a general level. Still,
there is a lack of specific mechanisms for practically integrating the ecosystem
services approach into spatial planning. In practice, CES assessments are often
fragmented and focus mainly on aesthetic and recreational values, leaving out
the full spectrum of values.

Spatial assessment of CES can serve as a basis for defining areas of high
landscape value (TINS), integrating symbolic, cultural-historical, sacred, and
educational values with aesthetic and recreational aspects. A similar approach
can also be applied in the planning of specially protected nature territories,
particularly in the designation of landscape protection zones, by integrating
cultural and social values alongside nature conservation.

At the municipal level, it is recommended to integrate the CES approach into
spatial and thematic plans by establishing a requirement to conduct a spatial
assessment that includes a unified set of values, GIS-based analysis, public
involvement, and the use of the results in the development of zoning and planning
solutions.

Overall, integrating the CES approach into the regulatory framework requires
defining specific requirements for its use at different planning levels. This would
ensure that landscape values are systematically identified and used in evidence-
based planning decisions.

2. RESEARCH WORKFLOW AND METHODOLOGY
2.1. Selection and characterisation of the study area

2.1.1. Areas of high landscape value

Areas of high landscape value in Latvia form an important part of spatial
planning and cultural environment policy, as they reflect both landscape
structures shaped by natural processes and values created through long-term
human presence. These areas are particularly important in the context of cultural
ecosystem service (CES) assessment, as they concentrate values that shape
public identity, sense of belonging, and understanding of place significance
(Plieninger et al., 2015; Tengberg et al., 2012).

One of the first initiatives promoting areas of high landscape value in Latvia
is the concept of Landscape Treasures, which was introduced through the
implementation of the Latvian Landscape Policy Guidelines. Landscape
Treasures are territories or specific places recognized by society as particularly
significant due to their landscape quality, cultural-historical heritage, symbolic
meaning, or emotional value (Landscape Policy Guidelines 2013-2019, 2013;
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VARAM, n.d.a). Public participation played an important role in identifying
landscape treasures, as residents were invited to mark places considered
especially significant and worthy of preservation for future generations
(VARAM, n.d.a). This approach directly corresponds to the CES assessment
methodology, as it enables recording not only expert-defined values but also
residents’ experiences, emotional attachments, and symbolic meanings (Brown
& Raymond, 2007). Mapping such areas is important in this study, as it illustrates
how society assigns meaning to CES values beyond formal protection statuses.

The Latvian Cultural Canon is an instrument of national cultural policy
that identifies, defines, and promotes Latvia’s cultural values across fields such
as literature, visual arts, music, architecture, and folk traditions (National Library
of Latvia, 2025). In 2021, a landscape section was also included in the Canon,
highlighting landscapes that combine natural formations, historical and cultural
values, and function as national symbols (National Library of Latvia, 2025).

At the national level, one of the most recent studies to assess Latvian
landscapes and identify areas of high landscape value was the State Research
Program project Sustainable Territorial Development and Rational Use of Land
Resources, No. VPP-VARAM-ITAZRI-2020/1-0002 Sustainable Land
Resource and Landscape Management: Assessment of Challenges,
Methodological Solutions and Proposals (LandLat4Pol) (Stokmane et al., 2023).
In Latvia, the identification of Landscapes of National Importance is regarded
as an instrument for preserving and developing national spatial identity, cultural
heritage, and landscape quality. According to the methodology developed within
LandLat4Pol, such territories are identified based on the concentration of natural
heritage, the significance of cultural-historical values in landscape structure,
landscape visual quality, the presence of symbolic and identity-related aspects,
and public assessment and national-level recognition (Klepers et al., 2023).

In municipal spatial plans, one way to include landscape values in planning
documents is to define areas of high landscape value (TIN5) and designate
them alongside territories with other statuses. To identify such areas, it is
particularly important to record and map all values that may contribute to
landscape uniqueness, rather than basing the assessment solely on visual
landscape factors. Instead, a comprehensive methodology for identifying areas
of high landscape value is needed. The CES value identification methods applied
in this study can serve this purpose by combining aesthetic values with cultural-
historical, sacred, symbolic, and educational values, and by using public opinion
to highlight specific areas.

CES assessment can complement existing landscape evaluation approaches
by helping identify territories where publicly perceived symbolic, cultural-
historical, sacred, and educational values are spatially concentrated and
potentially significant in defining areas of high landscape value.
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2.1.2. Study area — Gauja National Park

In the context of CES assessment, protected nature territories are particularly
important because they combine landscapes shaped by natural processes with
human-made elements. Specially protected nature territories (SPNTSs) in Latvia
are areas where high biodiversity, pronounced landscape quality, cultural-
historical values, and other values are concentrated. Gauja National Park (GNP)
is the case study area for testing the method developed in this research, as it is
the oldest national park in Latvia, established in 1973, and at the same time, one
of the most diverse protected regions in the country in terms of landscape and
cultural history (Nature Conservation Agency, 2024). Devonian sandstone
outcrops are significant from both conservation and landscape perspectives, and
they play an important role in the park's symbolic identity and educational value.

The landscape structure of the park is mainly determined by the ancient valley
of the Gauja River, which is one of the most pronounced landforms in Latvia
(see Fig. 2.1). In Latvia’s relatively flat relief, the Gauja ancient valley stands
out with marked elevation differences, extensive viewpoints, and visually
impressive panoramas. Various CES values are concentrated within the park
territory, making it suitable for studying symbolic, cultural-historical,
educational, and sacred landscape values. Unlike other territories, the SPNT
context includes functional zoning, including landscape protection zones
intended to preserve the characteristic relief, views, cultural-historical structures,
and place identity. In this planning context, the identification and spatial
assessment of CES are important, as they enable zoning solutions to be justified
not only by ecological indicators but also by values considered significant in
public perception, integrating them into territorial planning and management
documents.

According to the Latvian Landscape Atlas, the Gauja ancient valley, which
partly overlaps with the territory of GNP, has been identified as one of the 18
Landscapes of National Importance. However, it should be emphasized that this
status was developed as an expert proposal for identifying Landscapes of
National Importance and does not have an approved or legally binding status in
regulatory documents. The landscape typological and spatial analysis carried out
within the development of the Landscape Atlas highlights the Gauja ancient
valley as an area with high landscape quality, pronounced relief structure,
cultural-historical value, and symbolic significance in Latvia’s landscape identity
(VARAM, n.d.b). Thus, this territory is conceptually recognized as an important
Landscape of National Importance, while retaining a recommendatory rather
than legally binding character.

GNP is one of the culturally and historically richest territories in Latvia. The
park contains more than 500 cultural and historical monuments, including
hillforts, medieval stone castles and ruins, churches, manor houses, ancient
settlement sites, industrial heritage objects, watermills, and windmills (Nature
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Conservation Agency, 2024). These objects form a multilayered cultural-
historical landscape in which the spatial structures and meanings of different
historical periods are intertwined.
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Fig. 2.1. Location of Gauja National Park in Latvia and the characteristic
landscape relief (created by the author using OpenStreetMap contributors,
2025)

The park landscape is further complemented by hillforts and ancient
settlement sites, often imbued with symbolic and sacred meanings. Such places
are not only archaeological objects but also important elements of the cultural
environment, reflecting the continuity of historical settlement and the
significance of place in public perception and in the context of CES. National
parks, including GNP, also serve as publicly recognizable spaces. Therefore, in
this study, GNP is examined as a case study area that enables analysis of how
natural, symbolic, cultural-historical, sacred, and educational values coexist
within an area of high landscape value, as well as how these values are expressed
spatially.

Existing planning documents and CES studies in the context of GNP

The management and development of the GNP territory are regulated by the
Gauja National Park Nature Conservation Plan 2023-2035, the main strategic
document that integrates aspects of nature conservation, spatial planning,
management, and research. The plan was developed based on a broad set of
natural, landscape, cultural-historical, and socio-economic data, including
detailed functional zoning, conservation and management objectives, and
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proposals to improve the regulatory framework. During the development of the
document, multidisciplinary territorial research was conducted, covering
habitats, species, landscapes, cultural-historical values, recreational pressure,
and land-use types (SIA Estonian, Latvian & Lithuanian Environment, 2023).

In the Nature Conservation Plan, ecosystem service assessment is used as a
supplementary tool for developing territorial zoning and management solutions,
linking natural values with socio-economic factors and the impacts of human
activity. The Nature Conservation Plan and the ecosystem service assessment
annex present the results of the assessment; however, the methodology used to
determine these values has not been made public, making it difficult to assess the
precision of the data.

In addition to national-level regulation, the development opportunities in the
GNP territory are also influenced by provisions in the spatial plans of the
municipalities of Cgsis, Sigulda, Valmiera, and a small part of GNP in Saulkrasti
Municipality. The Gauja ancient valley and related areas are identified as
landscapes of significance and are subject to specific land-use conditions. In the
graphical parts of spatial plans, areas of high landscape value (TIN5 and, in some
cases, specific TIN subcategories) are distinguished, and requirements are set for
building scale, relief transformation, preservation of view corridors, and
protection of cultural-historical elements.

In the new spatial plan of Cg&sis Municipality, currently undergoing public
consultation, areas of high landscape value, including the Gauja River and the
valleys of its tributaries, are structured as separate landscape spaces, emphasizing
their expressive relief and cultural-historical context. In the C&sis Municipality
spatial plan, a large part of the GNP territory is marked as an area of high
landscape value (Regionalie projekti, 2025).

In turn, the thematic plan Landscape Spaces and Structure of Valmiera
Municipality, which is currently undergoing public consultation, provides a
detailed distinction of the Gauja ancient valley landscape as a unique landscape
at the Latvian scale, characterized by diverse natural and cultural-historical
values. The document highlights the settlement structure of the landscape as one
of the territory's cultural values. Viewpoints and rock outcrops are also
emphasized as elements with particular symbolic significance for the relief
structure of Latvia (Ainavu izp@tes un planosanas institits, 2025).

In addition, within Sigulda Municipality, the functional zoning of GNP,
including the landscape protection zone, the cultural-historical zone, and other
zones, plays an important role. This zoning is integrated into municipal planning
documents and influences the future use of the territory. The Sigulda
Municipality Development Strategy also identifies neutral zones within GNP
(Metrum, 2021).

In spatial planning documents, the social, symbolic, and educational
dimensions of landscape are mostly reflected indirectly through the listing of
cultural monuments, protection of viewpoints, and functional zoning, while
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public perception and intangible values are less often systematically analyzed. In
this context, the CES approach complements the existing regulatory framework
by offering an instrument for structured identification and spatial analysis of the
expressions of cultural values. GNP serves as a representative and
methodologically suitable territory for assessing how the CES approach can
complement existing planning instruments by refining the spatial structure of
landscape values and strengthening the argumentation for territorial management
decisions. In this context, the CES assessment carried out in this study
complements the content of existing documents by offering an in-depth
perspective on the interaction between society and landscape in the GNP territory
and by expanding the potential use of ecosystem services in spatial planning
practice.

2.2. ldentification of symbolic, cultural-historical, sacred,
and educational landscape

As already noted earlier in the study, the research assesses four CES values:
symbolic, cultural-historical, sacred, and educational. Two methods are used to
identify landscape values in the study. From the methods analyzed in Section
1.2.3, these were selected as the least resource-intensive, methodologically
simpler, and replicable approaches to assess the suitability of each method for
data acquisition in landscape planning. This section describes the study's
approach and the application of GIS-based remote assessment and participatory
mapping (PPGIS). It also describes the process of hotspot modeling, which was
applied to both methods to enable comparison of the resulting outputs.

2.2.1. Description of the methods applied in the study

In this study, CES classification is based on CICES version 5.2 (Haines-
Young, 2023), the latest version of the ecosystem services classification system.
Aesthetic assessment and recreational use aspects are excluded from the analysis
because these two ecosystem service classes have often been addressed in
various studies (Bieling & Plieninger, 2013; Csurgé & Smith, 2021; Pueyo-Ros
et al., 2019; Spage, 2022), often at the expense of other cultural ecosystem
services. Instead, attention was focused on less frequently assessed services, such
as symbolic, cultural-historical, sacred, and educational values. As noted earlier
in the study, in the landscape context, the definition of values is expanded to
include human-made elements, and the assessment includes both natural and
human-made values.

The study conducts the CES assessment using two methods. One of the
applied methods is GIS-based remote assessment and hotspot modelling. The
main aim of this method was to obtain spatially comparable zones of value
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concentration, or hotspots, characterizing the spatial concentration of each value
category across the entire GNP territory. After compiling and analyzing the data
for each category, the categories are compared to identify the places with the
highest CES concentration in GNP.

The second method applied in the assessment is participatory mapping
(PPGIS), in which respondents completed an online survey and either marked
spatially referenced points on a map for each value category or described places
and their significance. This enabled the collection of primary data on perceptions
and experiences of landscape values. After data processing, hotspot identification
and analysis were carried out for each value category and for all hotspot result
layers collectively.

During the research, field surveys were conducted in the study area of Gauja
National Park. During these surveys, potential cultural ecosystem service values
were visually identified and documented, and photographs were collected.
Fieldwork was also used to verify whether the objects identified in cartographic
data and literature corresponded to the actual situation in the territory. During the
surveys, informal conversations were also held with residents and visitors,
providing additional context on the significance of specific places, their uses, and
the values associated with them. This information was used as supplementary
qualitative context to interpret the research results.

The results of both methods were analyzed in a comparable format, which
methodologically ensured the possibility of comparing the data regardless of
whether the points were obtained from institutional databases or respondent

mapping.

2.2.2. GIS-based remote assessment and hotspot modelling

GIS-based remote assessment and hotspot modeling were among the most
easily replicable and least resource-intensive methods for CES assessment. The
method is based on high-quality, precise primary data, which ensures its
implementation quality. A schematic representation of the method's
implementation steps is shown in Fig. 2.2.

Data preparation

Four point layers corresponding to symbolic, cultural-historical, sacred, and
educational values, as well as the study area polygon, were prepared for the
analysis. The point data were obtained from the Latvian Geospatial Information
Agency (LGIA), the cartographic company Jana Séta, the Nature Conservation
Agency’s Nature Data Management System OZOLS, and the National Heritage
Board's databases.

Several spatial data sources were used for the spatial analysis of values,
providing information on natural, cultural-historical, sacred, symbolic, and
educational objects. All data sources initially contained considerably more
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information than was used in the study; therefore, data selection was carried out
for each source based on the research aim, spatial scale, and the analyzed CES
value categories. Object types whose scale or function did not correspond to the
conceptual framework of the study, or whose interpretation in the context of
cultural ecosystem services at the GNP scale would be unjustified or
methodologically problematic, were excluded.
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Fig. 2.2. Implementation steps of the GIS-based remote assessment method
and hotspot modelling

The LGIA place-name database was used as one of the most important data
sources, as it contains spatially accurate information on natural and other objects
and places. From this database, object types characterizing landscape elements
were selected, including caves, springs, waterfalls, stones, cliffs, and outcrops,
as well as hillforts, archaeological sites, and elements of historical built
structures. Object types such as farmsteads, settlements, or administrative units
were excluded, as their spatial character is too general and does not allow them
to be interpreted as specific values at the scale of the study.

The National Heritage Board database of State-protected cultural monuments
was used to provide reliable and legally precise information on cultural-historical
and sacred sites. In this case, the data were selected by including object types
that directly correspond to the value categories analyzed in the study, such as
archaeological sites, hillforts, historic buildings, cemeteries, ancient burial
grounds, and other objects. Art and interior objects were excluded from the
analysis because they do not meet the criteria for landscape assessment.

Additional information was obtained from the thematic databases of Jana
Seta, which provide detailed spatial data that are widely used in practice. From
the general object database, object types such as viewpoints, caves, springs,
stones, outcrops, waterfalls, military heritage objects, nature trails, and museums
were selected, as they are closely related to landscape perception, learning, and
symbolic meaning. At the same time, everyday settlement and service objects,
including farmsteads, were excluded, as their density and scale do not allow them
to be interpreted as individual carriers of cultural values at the GNP scale.
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The Jana S&ta cemetery and church databases were used separately because,
when comparing the obtained data with the LGIA data, it was found that not all
churches and cemeteries were included in the LGIA database. Therefore, to
obtain complete and accurate object coverage, both databases were used. Graves,
historic cemeteries, and ancient burial grounds included in the cemetery database
were used in full, as they clearly correspond to the categories of religious and
cultural-historical values. Similarly, the objects included in the church database
were used in full, as they clearly represent sacred landscape value.

Data on protected natural objects were initially also obtained from the Nature
Data Management System OZOLS; however, protected trees were excluded
from further analysis. This decision was based on the fact that the scale of
individual trees is too detailed to reasonably assume that each of them carries the
analyzed CES values at the GNP scale. This type of data would be better suited
to local-scale studies, where the significance of specific objects can be analyzed
in detail. Data on infrastructure objects located in GNP were obtained from the
Nature Conservation Agency; accordingly, data on information boards, which
carry educational significance, were used in the study.

All databases used were national-scale datasets covering the entire territory
of Latvia. However, to facilitate data processing, the data were selected
according to the boundaries of GNP. For CES analysis at different scales, it may
be necessary to assess a broader territory without selecting objects based solely
on specific boundaries, instead considering landscape units as a whole. In this
study, however, the precise boundaries of GNP were used to analyze the methods
and obtain comparable datasets.

In territories that are not part of specially protected nature territories, other
publicly available data layers, such as those prepared by AS Latvijas Valsts mezi,
could additionally be used. In this case, several data layers were not used because
the information they contained overlapped with that provided by LGIA, or
because data were unavailable for the GNP territory, as this area is managed and
administered by the Nature Conservation Agency.

Point density calculation, hotspot identification, and comparison

The data were exported from ArcGIS as point layers for each defined CES
value. Spatial analysis was carried out in RStudio, where all spatial data were
loaded as simple feature objects (sf). This approach enables processing both point
and polygon data in a single environment and ensures a clear, reproducible
analytical structure. The sf and terra packages were used for vector and raster
data processing, while the spatstat. geom and spatstat. The explore packages were
used to analyze point patterns and identify point concentrations. The combination
of these packages enabled implementing the full analytical process in the code,
from data loading and preparation to hotspot identification and result export,
while ensuring reproducibility of the analysis.

Before starting the spatial analysis, all data layers used were transformed into
a unified metric coordinate system, LKS-92 / Latvia TM (EPSG:3059). Point
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density calculation is based on distances measured in meters, and differences in
coordinate systems may introduce errors in the results. The study area polygon
was also checked and corrected geometrically to prevent possible inaccuracies in
the GNP boundary polygon, such as gaps. Such errors may negatively affect
subsequent analytical steps, including masking, raster generation, and hotspot
calculations.

Before calculating point density, point data layers were quality-controlled by
identifying and removing duplicate points with identical coordinates. This step
was necessary because, when using several data layers from different sources,
some points may be recorded in multiple data layers. Multiple points representing
the same object may artificially increase the calculated density and create false
values that would later be interpreted as significant CES zones. After duplicate
removal, the point data were transformed into a format suitable for analysis and
required for point concentration and spatial structure analysis using the spatstat
packages. To ensure the analysis referred only to the GNP territory, a spatial
window (owin) was defined in the analysis code using the study area's boundary
polygon. The resulting outputs were subsequently restricted to the GNP
boundary, ensuring that density calculations and their interpretation were linked
only to the study area.

Kernel density estimation (KDE) was used for hotspot analysis, allowing a
continuous density surface to be derived from the distribution of individual
points. In this study, a smoothing bandwidth of 1,000 meters was selected, while
the raster resolution was set at 100 meters. The density interval shown on the
maps differs for each value category, as it is automatically calculated from the
point concentration in the respective dataset. The maximum KDE value in each
map corresponds to the highest local point concentration for that value category;
therefore, the density range may differ across value categories. This approach
allows the relative hotspot intensity within each value group to be represented
more accurately, rather than normalizing all groups to a single range, which could
reduce visual contrast in areas with fewer points. As a result, the analysis code
generated a continuous intensity surface characterizing the hotspots of the
respective CES value. The obtained density surface was converted into raster
format (terra) and assigned the appropriate coordinate system.

A quantile-based approach was used in the code to identify hotspot zones,
setting the threshold at the 95th quantile. This means that only raster cells whose
intensity values exceeded the upper 5% of the empirical distribution of the
respective indicator were considered hotspots, thereby spatially identifying areas
with the highest concentrations. Methodologically, this approach is used when
different value categories have different point counts and spatial distributions;
therefore, the threshold is defined relative to each category.

Preparation of results

The obtained KDE rasters were visualized as an internal quality control step,

allowing the spatial structure's logic to be checked and potential deviations to be
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identified promptly. The rasters were then exported as GeoTIFFs, ensuring their
use for cartographic presentation and additional spatial analysis in the GIS
environment.

Finally, to quantitatively assess spatial similarity across CES value
categories, Pearson correlation analysis of KDE rasters was performed in the
analysis code. In addition, the KDE raster for each value category was converted
into a binary hotspot layer, assigning hotspot areas a value of 1 and all other areas
a value of 0. All four hotspot layers were combined into a single multilayer map,
with values ranging from 0 to 4 indicating the number of value categories
simultaneously present at a given location within the territory. This approach
enables the identification of areas with multidimensional CES concentration,
which are particularly important for spatial planning and the prioritization of
management measures.

2.2.3. Participatory mapping method

The participatory mapping (PPGIS) method was used in the study to obtain
spatial information on landscape values derived from public perceptions and
experiences. Data collection was implemented as a fully online participatory
mapping process using a public survey developed in the ArcGIS Surveyl123
Connect application, version 3.22, with public access via an online platform. A
schematic representation of the method's implementation steps is shown in Fig. 2.3.
Survey data were collected from 30 April 2025 to 25 November 2025. This
software was selected because it allows structured survey questions to be combined
with the possibility for respondents to mark places on a map themselves, thereby
linking qualitative and spatial information within a single data structure. Unlike the
standard Survey123 environment, Survey123 Connect allows a single respondent
to mark multiple spatially referenced points, an essential prerequisite for fully
applying the participatory mapping method.
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Fig. 2.3. Implementation steps of the participatory mapping method

Survey design and structuring

The survey was developed in accordance with the XLSForm standard in
Excel, which provides a clear survey structure, for example, through survey,
choices, and settings sheets, and allows the use of conditional logic, grouping,
and data quality control elements. The full XLSForm survey template is provided
in Appendix 2. The OpenStreetMap basemap was used as the base map for
geospatial point marking in the survey, as it is freely available, understandable
for respondents, and sufficiently detailed at the scale of Gauja National Park. The
survey was structured to be understandable to a broad range of respondents while
also ensuring systematic data collection. To make the survey easier to understand
and avoid complex ecosystem service terminology, the term' landscape values'
was used. As described earlier, this term combines several CES categories
defined in the CICES classification.

Survey structure and data collection

The survey began with a question on the frequency of visits. If the respondent
indicated that they were visiting the park for the first time, an additional question
was asked on whether the survey was being completed before or after the visit.
If the answer before the visit was selected, the respondent was not directed to
detailed value mapping but instead to a question about the motivation for visiting
GNP and to the demographic section. This prevented speculative value entries
without GNP experience.

After the initial section of questions, respondents were asked to identify
which CES values, in addition to recreational opportunities and aesthetic value,
they perceived in the GNP territory. Based on the selected categories, the
respondent was directed to the relevant thematic sections. Each value section
included a short explanatory note and a spatially referenced question for marking
one or more points on the map. In addition to the spatial mark, respondents could
provide free-text comments and add photographs, allowing them to supplement
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the spatial information. This question was also included to address a limitation
of the method related to respondents’ skills in placing points on a map, allowing
them to describe the places textually instead.

At the end of the survey, socio-demographic questions were included,
allowing the participant profile to be characterized and the reach of the
participatory mapping method across different social groups to be evaluated.
Additional questions on professional links to planning, architecture, or nature
research enabled assessment of whether the respondent’s professional
background could influence the interpretation of values. Respondent recruitment
was based on the principle of voluntary participation, which is characteristic of
the PPGIS approach. The aim was not to obtain a statistically representative
sample, but to collect place-based knowledge and experiences from different
social groups. The survey was distributed through several methods, including
collaborating with institutions and organizations, social media posts, and printed
materials such as posters with QR codes. This approach was chosen to reach both
residents and GNP visitors with different experiences and levels of digital skills.
After the data collection phase, the data were exported from the Survey123
environment and imported into ArcGIS for processing. The integration of
Survey123 Connect with ArcGIS means that the data are immediately available
for spatial analysis.

Data processing and manual correction

Each point marked by a respondent was treated as a separate spatial unit, even
when several respondents indicated the same place. In cases where respondents
described a place only in text, these points were geocoded based on the
descriptions. This ensured that qualitative data were also included in the spatial
analysis.

The data from Surveyl123 were exported as a file geodatabase, which
included the main survey form table with respondent answers and a point layer
for each CES value category with various information fields, including GloballD
and ParentGloballD, which ensure the link between the respondent’s
questionnaire and the points they mapped. All data were imported into ArcGIS
Pro, preserving the original structure and identifiers to maintain the link between
spatial and textual information.

During data processing, the working map in ArcGIS Pro was configured to
the global geographic coordinate system WGS 1984, as this corresponds to
Survey123's default data storage format. To preserve the possibility of linking
spatial and textual information for analysis, each respondent was assigned a
unique short identifier, RESP_ID. This identifier was generated as a sequential
number in the main survey table and used as the linking field between the
respondent’s answer data and the mapped CES points.

During data processing, it was found that some respondents had completed
the survey's textual section but had not marked any points on the map. In the
Survey123 environment, such entries appear as points at 0,0, which do not
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represent a spatial choice and are interpreted as spatially non-interpretable cases.
These points were not corrected or moved; however, when the respondent
provided a clear description of a place, new spatial points were created.

Manual data correction was first carried out in ArcGIS Pro by creating a new
point based on the information provided in the respondent’s comment about the
location of the place, for example, the name of a specific natural object,
settlement, or other object. The link to the respondent was then ensured in the
newly created point's attributes by manually entering the corresponding
ParentGloballID identifier, thereby preserving the precise connection between the
respondent’s questionnaire answers and the manually added spatial point. These
newly created points were assigned additional labels, manual_fix and
manual_note, indicating that the points were obtained through manual marking.
Labeling manually created points in this way allows them to be selected later, if
necessary, in the analysis section. Respondent answers without spatial reference,
where no points had been marked, and no comment had been added, were not
included in the spatial analysis, as they were considered invalid responses.

Data preparation for spatial analysis

After data processing and correction, the point layer for each CES value was
exported from the ArcGIS environment for further spatial analysis in RStudio.
The subsequent spatial processing steps, including data processing and hotspot
analysis in RStudio, followed the same workflow as the GIS-based remote
assessment method described in detail in Section 2.2.2.

3. RESULTS

3.1. Results of cultural ecosystem service assessment

This chapter aims to evaluate the suitability of two CES assessment
approaches, GIS-based remote assessment and participatory mapping (PPGIS),
for landscape and landscape planning needs at different spatial scales. The results
analyzed in this chapter serve as the basis for achieving the study's main aim: to
identify the method or combination of methods that most accurately and
practically reflects the spatial structure and significance of CES in the context of
landscape planning. To ensure systematic and comparable analysis, the research
results are structured according to a unified framework applied to both methods.
Within each method, the four CES value categories are analyzed sequentially. In
each subsection, the spatial distribution of the point layer is first characterized,
followed by a description of kernel density estimation (KDE) that identifies
hotspots and their spatial structure.

After analyzing individual values within each method, the spatial overlap of
CES is examined, allowing areas with multiple CES values or none to be
identified. The analysis concludes with a correlation assessment that
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quantitatively characterizes the relationships between CES within each method.
At the end of the chapter, the results are summarised and compared, evaluating
the differences and overlaps between the GIS and PPGIS methods.

3.1.1. Results of the GIS-based remote assessment method

GIS-based remote assessment enables the identification of the potential
spatial distribution of CES by analyzing spatial data and landscape elements. The
results are analyzed sequentially for each CES value included in the study, using
point layers and kernel density estimation (KDE).

Spatial characterisation of the point layer of symbolic values

The point layer of symbolic values in the GNP territory has an uneven spatial
distribution, with points mainly concentrated along the Gauja valley, forming a
linear structure that follows the river valley's relief. The combined map of
symbolic and cultural-historical value points is shown in Fig. 3.1. Particularly
high point density is observed around Turaida and Ligatne, where the relief is
also most pronounced and where various landscape and geological elements are
most evident. The pronounced relief also creates a high concentration of
viewpoints, which, in turn, forms a clear clustering of points in areas with large
elevation differences and high cliffs. Outside the Gauja valley, where the relief
is less pronounced, there are considerably fewer viewpoints, rock outcrops, or
other objects.

The bridge over the Gauja River near Sigulda is one of the most expressive
viewpoints of the Gauja River valley, where the river's symbolic value is clearly
visible. From several viewpoints, broad views over the Gauja valley can be seen,
as well as long sightlines towards Turaida Castle and Krimulda Manor. A high
concentration of outcrops and caves is also observed near the Amata River, in
the south-eastern part of GNP. In addition, a high concentration of points is
observed along the Brasla River section before the Brasla Reservoir, in the
western part of GNP, where a large number of cliffs and outcrops within a small
area create a pronounced concentration of points.

Spatial characterisation of the point layer of cultural-historical values

The spatial analysis of cultural-historical values includes objects and
elements associated with historical development, long-term human presence, and
cultural heritage objects. The point layer of cultural-historical values in the GNP
territory forms distinct centers that are closely linked to historically inhabited
places (see Fig. 3.1). Unlike symbolic values, whose distribution is mainly
determined by relief and natural features, cultural-historical value points are
concentrated around historically significant settlement centers and their
immediate surroundings.
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Fig. 3.1. Point map of symbolic and cultural-historical values (created by
the author using OpenStreetMap contributors, 2025)

The highest point density is found around Araisi and in the Ligatne area,
where a large number of protected cultural monuments are concentrated. In the
Sigulda area and Turaida, several point concentrations are also clearly visible;
however, their density is considerably lower than in Araisi or Ligatne. This point
layer shows that using only objects from the list of protected cultural monuments
for cultural-historical assessment would not be methodologically appropriate,
even though assessments are often carried out this way.

Spatial characterisation of the point layers of sacred values

The spatial analysis of sacred CES values enables characterizing the potential
distribution of places associated with religious practice, spirituality,
commemoration, and rituals within the GNP territory. In this study, sacred values
were analyzed using a point layer containing churches, cemeteries, ancient burial
grounds, cult sites, memorial sites, and other spatially identifiable places with
documented sacred or spiritual significance. The point map of sacred values in
GNP shows a broad and relatively even spatial distribution, which differs
considerably from the distribution of symbolic and cultural-historical value
points. Sacred values are shown on a combined point map alongside educational
values (see Fig. 3.2). Places with sacred values are found throughout the park
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territory, including towns and settlements, as well as rural areas and less
urbanized regions.
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Fig. 3.2. Point map of sacred and educational values (created by the author
using OpenStreetMap contributors, 2025)

A broad, dispersed point density is observed around the city of C&sis, mainly
formed by ancient burial grounds and medieval cemeteries, as the Cgsis area has
deep historical roots and its settlement structure developed in the distant past. It
should be noted that the visual or physical accessibility of these points is very
limited; they could be described as invisible values. One example of how such
ancient burial grounds have become visible, thereby increasing their value, is the
archaeological research carried out at the Gugeri 8th—12th century flat burial
mound, accompanied by an information sign about the findings (see Fig. 3.3).

The map of sacred values shows even coverage across the entire GNP
territory; however, only some of these objects affect residents and visitors, as
most ancient burial grounds, ancient sites, and similar objects are not visually
legible in the landscape.
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Fig. 3.3. Information sign on the archaeological excavations at Gageri
burial mound

Spatial characterisation of the point layer of educational values

Educational CES values are characterized by elements and objects related to
learning, knowledge acquisition, knowledge transfer, and public education about
natural and landscape processes. The point layer was created using information
from LGIA, Jana Séta, and the Nature Conservation Agency on nature trails,
educational objects, and information boards within the GNP territory. In
addition, data on museums, military heritage objects, and other educational
points were included where these were spatially identifiable and functionally
related to learning and public education about natural and cultural processes. This
combination of data enables characterizing the potential spatial distribution of
educational values independently of actual visitor experience, thereby providing
a basis for the subsequent KDE analysis.

The point layer of educational values shows a concentration of points around
the Gauja River valley, where the most significant natural values are also located
(see Fig. 3.2). The highest density of educational value points is found around
Sigulda, where a large number of information boards, nature trail sections, and
natural objects are concentrated. This concentration reflects the Sigulda area as
an important space for learning about nature and culture. Another significant
cluster of educational value points occurs around Ligatne. Here, the point layer
depicts connections among educational objects, natural processes, cultural-
historical heritage, and industrial heritage.

In the north-eastern part of GNP, educational objects show a broader, less
concentrated distribution, mainly along the course of the Gauja River and along
sections of walking trails and cycle paths. Point concentration mainly occurs in
places where access, infrastructure, and targeted information provision for
visitors are ensured.

KDE and spatial characterization of hotspots (GIS)

The KDE analysis reveals an uneven spatial distribution of CES values, with
distinct hotspots and linear structures, mainly associated with the Gauja valley and
the most significant landscape elements.
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Symbolic values form distinct hotspots near the main landscape areas,
especially around Sigulda, where a compact, high-intensity zone forms. Additional
local concentrations are observed in Ligatne and near the Brasla Reservoir, as well
as a linear medium-intensity structure in the north-eastern part of the territory.
Overall, symbolic values clearly follow river valleys, reflecting the importance of
relief and viewpoints.

Cultural-historical values are concentrated in clearly defined hotspots,
particularly in the Araidi and Ligatne areas, where a high concentration of objects
forms extensive zones of influence. In the Araisi area, the hotspot covers a large
portion of the landscape and includes several prominent features. Outside these
areas, intensity decreases rapidly, and the values are fragmented.

Sacred values exhibit a dispersed spatial distribution, with several moderate-
intensity zones and less pronounced hotspots. Greater concentration is observed
around Krimulda and Araigi, where sacred objects form local centers. The spatial
structure is complemented by a pilgrimage route that crosses the territory,
suggesting the potential spatial linkage of spiritual experience.

Educational values show a distinctly uneven distribution, with concentrated
cores and extensive low-intensity areas. The highest intensity is found in Sigulda,
where objects are concentrated within a small area, whereas in Ligatne, a broader
but less compact zone forms. This structure is related to the distribution of
educational infrastructure and the network of nature trails.

Overall, the spatial structure of CES consists of local high-intensity cores and
linear value systems associated with relief, river valleys, and concentrations of
cultural-historical objects.

Spatial overlap of cultural ecosystem services (GIS)

To summarise the results of GIS-based remote assessment and characterize
the spatial relationships between CES in GNP, spatial overlap and correlation
analyses were carried out for all four analyzed CES values. This approach
enables not only assessing the spatial potential of individual values but also
identifying areas where different CES categories spatially coincide and form
diverse landscapes. The aggregated CES spatial overlap map (Fig. 3.4) shows
that the simultaneous presence of several CES in GNP forms an uneven but
spatially relatively broad overlap structure. The highest zones of spatial overlap
intensity are found in the Gauja ancient valley, especially around Sigulda and
Ligatne, where symbolic, educational, and cultural-historical values spatially
coincide. In these areas, the overlap forms more distinct hotspots, indicating high
CES potential and a multilayered landscape structure.

Medium-intensity overlap zones can be identified in the Araisi area, where
the spatial coincidence of cultural-historical and sacred values predominates,
complemented by educational values. In the park’s peripheral areas, however, the
intensity of CES overlap is low, indicating the presence of individual values with
little mutual spatial overlap. It should be noted that the CES spatial overlap map
was created by selecting only the upper 5% of the KDE for each CES category,
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thereby visualizing only areas with the highest concentration of cultural values.
Therefore, the overlap shown on the map does not indicate the simultaneous
presence of all CES across the entire park territory, but highlights a limited
number of the most intensive locations where different value categories spatially
coincide.

Legend

Gauja National Park border
Spatial point intensity

4
o .
-

1 /
\

\

)

Fig. 3.4. Spatial overlap of cultural ecosystem services based on the results
of the GIS-based remote assessment method (created by the author using
OpenStreetMap contributors, 2025)

The GIS-based remote assessment overlap analysis shows that the CES
potential in GNP is not limited only to areas of intensive management or
visitation, but is also clearly expressed at a broader landscape scale. Areas with
multiple values emerge as functional nodes where different cultural values
spatially coincide. Such zones are particularly characteristic of the Gauja ancient
valley, where natural structure, cultural-historical heritage, and landscape visual
qualities overlap and reinforce the overall CES potential.

Correlation analysis of cultural ecosystem services

In addition to the spatial overlap analysis, a CES correlation analysis was
conducted using KDE layers to quantify relationships among different values
(Table 3.1). The correlation coefficient measures how similar the spatial
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distributions of two value categories are. Coefficient values range from 0 to 1:
the closer the value is to 1, the more often both values occur in the same areas,
whereas values closer to 0 indicate that the spatial distribution of these values is
mutually independent and that no correlation is observed. The results of the
correlation analysis generally show moderate correlation between certain CES
values; however, in several cases, no correlation is observed. This indicates a
relatively independent spatial distribution of these values in the indirect
measurement data.

Table 3.1. Correlation analysis of cultural ecosystem services based on the
results of the GIS-based remote assessment

- Symbolic Cultural- Sacred Educational
historical

Symbolic 1.00 0.15 0.19 0.50

Cultural-historical - 1.00 0.49 0.16

Sacred - - 1.00 0.40

Educational - - - 1.00

The obtained correlation value indicates a moderate positive relationship
between symbolic and educational values (0.50), suggesting that areas with high
symbolic landscape significance often also contain educational objects and
infrastructure. The correlation result indicates a general tendency and suggests the
significant influence of other factors. A moderate correlation was also found
between cultural-historical and sacred values (0.49), indicating the spatial overlap
of these values in places with significant historical and religious heritage. This
result reflects the fact that sacred places are often integral to the cultural-historical
landscape. By contrast, no correlation was found between cultural-historical and
educational values (0.16) or between symbolic and cultural-historical values
(0.15), indicating distinct spatial distributions of these values in the GIS data.

Overall, the results of the GIS-based remote assessment show that the spatial
potential of CES in GNP is broad, multilayered, and spatially concentrated,
particularly within the Gauja ancient valley. The GIS approach enables the
identification of areas with high potential, even where these values are not strongly
realized in public experience.

3.1.2. Results of the participatory mapping method

The participatory mapping (PPGIS) method was used to identify public
perceptions of the CES assessed in the study. This section presents the profile of
the mapping respondents, general information on the mapping results, and a
description of each CES value category point layer and the KDE results. At the
end of the section, the hotspot results for all CES values and the correlations
between values are analyzed.
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Respondent profile and mapping results

A total of 76 participants were included in the study, of whom five
questionnaires were deemed invalid and excluded from the assessment. The
survey results table is provided in Appendix 3.

As a result of PPGIS mapping, a total of 230 CES value points were marked.
Of these, 122 points were marked by respondents in the mapping tool. Twenty-
seven records were identified as technically incorrect due to 0,0 coordinates;
however, after analyzing the comments from these respondents, 81 points were
manually added during data processing based on the descriptions. Eleven points
were considered invalid because no point was marked on the map, and no
comment on values was provided.

The highest number of points was identified for cultural-historical values
(84), followed by symbolic values (77) and educational values (48), while sacred
points were marked least frequently (20). The distribution of points by value
group indicates a tendency among respondents to identify landscapes more
frequently associated with history, identity, and place significance, whereas
sacred values were marked more selectively. Although the online mapping
approach used does not ensure full public representativeness, as it excludes
persons without access to digital technologies, the data obtained reflect a broad
social spectrum. Respondents represented different age groups, distances from
the park, and levels of professional experience, thereby providing a
multidimensional perspective on perceptions of CES values in GNP. The
respondent-mapped points for all four CES values are shown in Fig. 3.5.
Spatial characterisation of the point layer of symbolic values

The points marked by respondents include natural elements, landscapes,
buildings, and ruins, as well as specific farmsteads. These results reinforce the
view that ecosystem services and their values are more than only natural
elements, especially in the context of landscapes. The symbolic values indicated
by respondents are clearly concentrated around Sigulda, Ligatne, and Araigi.
Respondents frequently mention the Gauja River as a symbolic value in the
survey and spatially mark it in places with long sightlines or on bridges crossing
the Gauja River.

The Sigulda area contains many different types of objects, which, in
combination with the pronounced relief of the Gauja valley, make it a very
popular place among respondents. However, the symbolic points identified by
respondents include caves, a castle, a manor house, and Krimulda Church.
Outside the point concentration zones, individual points are marked near rock
outcrops and cliffs along the banks of the Gauja River. Several respondents
highlighted Sietiniezis as one of the most unique natural elements.

Overall, the PPGIS results show that symbolic values in public experience
are spatially concentrated, based on the repeated use of specific places and their
emotional significance.
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Fig. 3.5. Respondent-mapped points of symbolic, sacred, cultural-
historical, and educational values (created by the author using
OpenStreetMap contributors, 2025)

Spatial characterisation of the point layers of cultural-historical values

The highest concentration of cultural-historical value points is observed
around Sigulda, Ligatne, and Arai$i, including both natural elements, such as
caves, rock outcrops, and tree avenues, as well as manor houses, castles, and
castle ruins. In the Sigulda area, respondents most often associate cultural-
historical values with the ruins of Krimulda Castle, Krimulda and Turaida
Castles, Gutmanala Cave, and viewpoints of these cultural-historical objects. In
Araisi, the main points marked are the Lake Castle, the ruins of AraiSi Order
Castle, and the windmill.

Respondents’ comments indicate that in the Ligatne area, cultural-historical
significance is more often associated with industrial heritage, settlement history,
and a specific local identity. The industrial heritage and values of the Ligatne
Paper Mill were mentioned in several respondents’ questionnaires.

Outside these centers, PPGIS rarely points to cultural-historical values, and
when it does, it does so fragmentarily. The marked points include Straupe Castle,
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Ungurmuiza Manor, Erglu Cliffs, and other objects. Respondents also identified
individual landscape elements with cultural-historical value that are difficult to
map spatially, for example, the traditional rural landscape, which, according to
one respondent, is located around Sigulda and Turaida. The mention of these
landscape values in the survey indicates the need to improve the methodology in
the future and to understand how they could be mapped spatially.

Spatial characterisation of the point layer of sacred values

Sacred CES values were the least frequently marked values within the PPGIS
method. Respondents mainly marked churches, for example, in Straupe, Turaida,
and Krimulda. In some cases, they also marked places near the Gauja River, the
Kubesele burial mound, and the Giitmanala Cave. The highest concentration of
points is formed around Sigulda.

One respondent indicated in the questionnaire that the whole of GNP is a
place of power, where one can draw energy and find spiritual renewal through
the park's natural and landscape elements, such as forests, rivers, and outcrops.
Such comments indicate a close connection between the respondent and nature,
showing that not only conventionally recognized objects can provide spiritual
experience.

Spatial characterisation of the point layers of educational values

Educational CES values reflect the actual public experience of places where
knowledge acquisition, learning, and understanding of natural or cultural
processes take place. Unlike the GIS approach, which characterizes potential,
PPGIS data enable identification of specific locations where the educational
function is actively used, based on respondents' points and comments. The point
map shows educational values widely across the GNP territory, without
pronounced concentration centers as observed for other value categories. This
indicates a broad, diverse network of learning places.

Respondents’ comments indicate that educational value is primarily
associated with infrastructure, including nature trails, information boards,
educational walks, and hikes. The most frequently mentioned object is the
Ligatne Nature Trails, while nature education centers, museums, and other
institutions are also important. In some cases, educational value is linked to
personal experience, such as fieldwork in a study or childhood memories,
broadening the interpretation of this category. In the Sigulda area, the values are
particularly diverse, including both infrastructure and places of individual
experience.

Overall, educational values in GNP are characterized by broad spatial
coverage and diverse interpretation, combining both physical infrastructure and
personal experience.

KDE and spatial characterization of hotspots (PPGIS)

In the KDE map of symbolic values, objects that are more difficult to identify
in the point map become clearly visible. For example, Sietiniezis, despite having
a small number of points, forms a high-intensity hotspot because several
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respondents marked it at one precise location. This confirms KDE's ability to
reveal concentrated significance at individual objects.

Cultural-historical values form two distinct hotspots around Arai§i and
Turaida, corresponding to the main points of concentration. In Ligatne, the
intensity is lower and more spatially dispersed, while a medium-intensity zone
forms at Sietiniezis. The results show that these values are linked to specific
historical centers that shape place identity and sense of belonging.

Sacred values are concentrated mainly around the churches of Krimulda and
Turaida, where the highest-intensity hotspots are formed. In the rest of the
territory, low-intensity zones dominate, associated with individual markings. The
generally low intensity may be related to difficulties in identifying and spatially
representing sacred values, as well as to their connection with natural elements.

Educational values are most intense around Ligatne, especially along nature
trails. Medium-intensity zones form around Sietiniezis, Araisi, and educational
objects in the northern part of the territory. At the same time, in Sigulda, the
values are more dispersed, forming a lower-intensity zone. Overall, educational
values are widely distributed, reflecting respondents’ awareness of learning
opportunities in the territory.

Spatial overlap of cultural ecosystem services (PPGIS)

After KDE analysis of all CES values, a map was created to spatially
visualize areas where several CES values overlap (see Fig. 3.6). Unlike the GIS
methodology, which indicates CES potential, the PPGIS results show values
present in public understanding and experience. The aggregated PPGIS KDE
map shows a highly concentrated overlap of CES in a small number of areas,
mainly associated with widely recognized places. The overlap intensity zones are
concentrated in several locations; however, outside these areas, the aggregated
KDE map shows a rapid decrease in intensity, indicating that the simultaneous
overlap of several CES is not characteristic of a large part of the park territory in
public experience.

The most distinct overlap of all four CES values is found in Turaida and
Araisi. As described earlier for each CES value, both areas were among the most
popular among respondents across all CES categories. In respondents’
experience, these areas function as diverse landscape spaces. Since the objects
marked around Turaida and Sigulda were spatially dispersed, indicating the
diversity of values and objects, the combined hotspot map also clearly shows
CES overlap across a broader area. In Araidi, all mapped objects and,
consequently, the hotspot concentration overlap in a specific and less dispersed
area.

The area where three CES value categories overlap is Sietiniezis, which,
similarly to Araii, forms a concentrated hotspot. Unlike the areas around
Turaida and Araisi, Sietiniezis is a geological rock outcrop without other nearby
objects. However, in public perception, it is assigned high value in three of the
four CES categories. In the Ligatne area, three CES categories overlap. Still, here
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the hotspots of different CES categories are located in different places, and all
three CES values overlap only in the central part of Ligatne.
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Fig. 3.6. Spatial overlap of cultural ecosystem services based on the results
of the PPGIS method (created by the author using OpenStreetMap
contributors, 2025)

Outside the highest-intensity centers, the PPGIS data indicate separate areas
where two CES values overlap, such as Straupe and Krimulda. In large parts of the
park, especially in less-visited and less-accessible sections, the PPGIS KDE map
shows little CES overlap. This indicates that, in public experience, these areas are
perceived through the perspective of one dominant value or are not marked at all.
Correlation analysis of cultural ecosystem services (PPGIS)

To supplement spatial analysis of participatory mapping (PPGIS) and to
quantitatively characterize relationships among different CES in public
experience, a CES correlation analysis was conducted using PPGIS KDE layers.
This analysis aimed to identify which CES categories spatially coincide more
frequently in respondents’ perceptions and experiences, and which function
relatively independently of one another. The results of the PPGIS correlation
analysis (see Table 3.2) show higher correlation coefficients between CES
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categories than in the GIS-based approach. This indicates that, in public
experience, CES are more often perceived as an interconnected set of values
rather than as separate, spatially independent categories.

Table 3.2. Correlation analysis of cultural ecosystem services based on

PPGIS results

- Symbolic Cultural- Sacred Educational
historical

Symbolic 1.00 0.79 0.44 0.61

Cultural- - 1.00 0.47 0.40

historical

Sacred - - 1.00 0.18

Educational - - - 1.00

The highest correlation was found between symbolic and cultural-historical
values (0.79), indicating the simultaneous overlap of these CES in respondents’
experiences. A similarly high correlation was found between symbolic and
educational values (0.61). This result indicates that learning processes and
symbolic landscape perception often occur simultaneously in public experience.
Places where respondents gain knowledge about natural or cultural processes are
also perceived as symbolically and emotionally significant.

No correlation was found between educational and sacred values (0.18). This
suggests that, in respondents’ experience, sacred places are generally not
perceived as spaces for learning or knowledge acquisition, but rather retain their
specific, often private meanings. The low correlation values for sacred values
indicate that sacred places, although significant in the landscape structure, do not
form strong spatial relationships with symbolic, cultural-historical, or
educational values in respondent mapping.

The results of the correlation analysis confirm that, in participatory mapping
data, CES are often perceived as interconnected values, especially in places with
high visitation intensity. At the same time, the analysis clearly highlights the
distinct character of sacred values, which retain relative independence from other
CES values in respondents’ experience.

3.1.3. Comparison and analysis of the results of GIS-based
remote assessment and participatory mapping methods

Comparing GIS and PPGIS results enables multidimensional analysis of the
spatial character of CES in GNP, identifying conceptual and methodological
differences between the two approaches. Although both methods are based on
the analysis of spatial information, they represent different perspectives: the GIS
approach primarily reflects the CES potential of the landscape, while the PPGIS
approach reflects the public perception of CES values.
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Comparison of the implementation process of the methods

The GIS and PPGIS approaches differ in data collection, selection, and
interpretation, while complementing one another. The main challenge of GIS is
data selection and interpretation, as it is not always clear which objects
correspond to specific CES categories, and the data may also contain gaps. In
this respect, PPGIS helps identify places meaningful to the public; however, for
full accuracy, GIS data often requires resource-intensive field surveys.

It should be considered that some objects identified through GIS, such as
ancient burial grounds or cult sites, may be little known to the public or not
visually legible in the landscape, creating a difference between potential and
perceived value. In PPGIS data collection, the main challenges are public
involvement, the scale of the territory, and the need for manual post-processing
of data, as respondents often indicate general locations without precise spatial
coordinates.

Application of data and methods at different scales

The GIS approach is suitable for larger-scale analysis, allowing CES hotspots
and potential to be identified across a broad territory. At the local scale, more
detailed layers can be used, and significant elements can be selected with greater
precision.

At a larger scale, PPGIS may yield incomplete coverage, as respondents
mostly mark places they know. Therefore, the method is more suitable at the
local scale, where more detailed and higher-quality information on public
experience can be obtained.

Comparison of CES value results

GIS reflects CES potential, whereas PPGIS reflects actual public experience.
Symbolic values are more concentrated in the PPGIS data, indicating
unrecognized potential in other areas. Cultural-historical values largely overlap
in both methods, differing mainly in intensity and in their perception as a unified
territorial complex. In the case of sacred values, the differences are most
pronounced: GIS shows potential, while PPGIS reflects only the places known
and perceived by the public. The distribution of educational values is similar in
both methods, particularly highlighting Ligatne as the main center.

Overall, the CES overlap maps are similar; however, in some areas, PPGIS
shows broader value zones and greater significance for specific locations. The
correlation analysis shows that values are more closely related in the PPGIS data,
whereas in the GIS data, they are more often spatially independent.

Overall, the GIS and PPGIS approaches are complementary: GIS enables the
analysis of potential and structure, while PPGIS reveals public perception. At the
same time, in this study, PPGIS was applied at too broad a scale and would be
more effective at the local level.
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4. DISCUSSION

Issues related to the integration of CES into the planning of areas of high
landscape value

The integration of CES into planning remains methodologically complex,
despite extensive development in the literature. The main challenges are related
to the intangible, subjective, and context-dependent nature of CES, which
complicate quantitative assessment and spatial application (Fish et al., 2016;
Scholte et al., 2015). In practice, CES are often not included in assessments due
to the lack of simple and replicable methods (Hanacek et al., 2021; Wezel et al.,
2021). In areas of high landscape value, this is particularly important, as
territorial identity is shaped by all CES categories, yet symbolic, sacred, cultural-
historical, and educational values are often overlooked. Focusing on less
frequently analyzed CES categories is methodologically significant, as
recreational and aesthetic assessments dominate in practice. The use of CICES
v5.2 and the exclusion of these categories allow the more difficult-to-assess CES
dimensions to be analyzed more precisely.

The importance of data type in the spatial interpretation of CES

The results of this study show that the spatial assessment of CES is
determined by both the chosen method and data availability. The national-
coverage data used in the GIS analysis ensures comparability, replicability, and
the possibility of developing a unified analysis, which is essential for integrating
CES into planning. This approach enables reducing time and resource
consumption by leveraging spatial data and indicators (Flood et al., 2021;
Makovnikova et al., 2022).

The quality of PPGIS data, in turn, depends on respondents’ experience,
motivation, and spatial coverage. Participatory approaches enable the
identification of values not reflected in institutional data, such as personal
experiences, memories, and aspects of local identity (Ainsworth et al., 2019;
Sima et al., 2024). Therefore, two interpretive dimensions must be distinguished:
GIS reflects CES potential, while PPGIS reflects a value structure based on
public experience.

Hotspot modeling as a tool for comparability and its interpretive limits

Hotspot analysis provides a comparable framework for both datasets, as KDE
transforms points into a continuous intensity surface, enabling spatial
concentrations to be analyzed. The selected parameters, a 1,000 m bandwidth,
100 m resolution, and 95th quantile threshold, ensure methodological
consistency and comparability between categories with different point counts,
based on relative intensity maxima.

At the same time, the approach has important limitations. The 95th quantile
threshold highlights only the highest-intensity areas, ignoring the medium-
intensity background and potentially creating the impression that values are
absent outside hotspots. KDE results are also affected by point concentration:
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pronounced centers may reduce the relative significance of peripheral areas.
Importantly, hotspots reflect concentration but do not define territorial
boundaries. In planning, their interpretation requires additional linkage with
landscape structure, accessibility, and development objectives.

Spatial structure of CES categories and differences in their interpretation

Symbolic and cultural-historical values are most closely linked to landscape
and historical areas; therefore, institutional data and public perception partly
overlap. The main difference lies in the scale of interpretation: GIS shows
broader potential, while PPGIS highlights specific places meaningful to society,
indicating selective value perception. Sacred values demonstrate this difference
most clearly: GIS indicates high potential, while PPGIS identifies only separate
objects recognized by the public. This can be explained by the fact that some
protected places are visually inconspicuous or inaccessible in the landscape, and
their inclusion may therefore create an inaccurate impression.

Educational values are largely related to infrastructure and management,
rather than only to landscape characteristics. In GIS data, they are represented as
individual objects, whereas in PPGIS, people perceive them as a unified space of
experience. Thus, differences between the methods in this case arise from the
structure of the data, while also indicating the importance of planning for
educational services.

CES overlap and correlation

The analysis of CES overlap and correlation shows that the differences
between GIS and PPGIS results are systematic. In GIS data, overlap forms a
broader spatial structure, in which correlations reflect functional relationships
between values associated with objects and infrastructure. In the PPGIS data,
however, correlations are higher between symbolic, cultural-historical, and
educational values, indicating the merging of these dimensions in public
experience. This is also illustrated by the example of Sietiniezis, where several
values are concentrated in one place. From a planning perspective, this means
that areas with high value overlap do not always coincide with places where the
strongest set of meanings emerges in public perception. Therefore, the analysis
of public experience is an essential supplement to structural analysis.

Resource intensity, data quality, and practical limitations of the methods

The resource intensity of methods and institutional capacities significantly
influences the integration of CES into planning. GIS-based remote assessment is
practical and replicable, as it relies on national coverage data and does not require
extensive fieldwork; however, there are risks to data quality, as not all landscape-
significant elements are included in the data layers. If the aim is to identify
territorial potential, this approach is suitable, but field verification is needed to
improve accuracy, which becomes resource-intensive at larger scales. PPGIS, in
turn, provides a more direct representation of public values, but requires longer
data collection and processing, and is influenced by public engagement, digital
skills, and caution. Manual data post-processing improves the quality of results
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but increases workload and introduces an interpretive aspect that should be
standardized in planning.
Practical application in landscape planning and management

The practical value of CES assessment in the planning of areas of high
landscape value lies in its ability to transform intangible values into spatially
grounded information that can be used in planning. The study's results show that
different types of CES information are needed at different planning levels. At the
same time, in a broad territory such as Gauja National Park, PPGIS results are
influenced by respondents’ tendency to mark widely known and symbolically
significant objects, while individually meaningful and personal places become less
visible in the overall picture. At a smaller scale, this limitation could be reduced,
as personal attachment to place would be more pronounced. In municipal spatial
plans and in the designation of TIN5 areas, the spatial structure of CES can serve
as additional justification for defining areas of high landscape value and setting
special conditions. GIS results enable the identification of value concentration
zones, while PPGIS helps identify socially sensitive areas and potential conflicts.
In the designation and management of SPNT zoning, CES results enable
refinement of the territory's cultural dimension and a balance among protection,
visitation, and interpretation. In regional and municipal development strategies,
this information helps formulate directions for cultural landscape preservation and
move from the protection of individual objects to the preservation of an
interconnected network of values.
Identification of areas of high landscape value

The results of the study allow an important conclusion regarding the
identification of areas of high landscape value: they can be recognized as CES
spaces with values across several categories. The GIS approach provides a
structural understanding of potential value cores and spatial value overlap. The
PPGIS approach shows where public experience actualizes this potential in
reality and where dominant value places are formed. From a practical
perspective, this means that, in planning areas of high landscape value, CES
results should be used in two ways. First, to justify the designation of territories,
conditions, and zoning based on a spatially defined value structure. Second, to
purposefully strengthen those CES types that are important or have high potential
in a specific territory but are underdeveloped, for example, educational services
in places where value potential is high but infrastructure is weak. This transition
from value mapping to management action is the main way in which CES can
become a practical instrument rather than only an analytical result.

CONCLUSIONS AND RECOMMENDATIONS

Conclusion
1. The CES approach provides an integrated perspective on the interaction
between nature and culture and allows landscape to be analyzed as a
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multilayered set of values. However, its practical application in landscape
planning is limited because the regulatory framework in Latvia, although
providing for the preservation of landscape values, does not define specific
requirements for the spatial assessment and use of CES in planning.
Consequently, in practice, the CES approach is used fragmentarily, mainly
focusing on aesthetic and recreational values.

. The developed methodological approach, applying GIS-based remote
analysis and PPGIS, makes it possible to identify CES potential and
publicly perceived values, while also ensuring a comparison between these
approaches. The GIS approach allows the spatial potential of CES to be
identified across the entire territory. At the same time, PPGIS reveals values
perceived and experienced by the public, thereby providing a more
complete understanding of the structure of landscape values.

. A digital participatory approach makes it possible to obtain spatially
interpretable data; however, it may limit the involvement of certain social
groups, especially older residents or persons with lower digital literacy,
which affects the representativeness of the data obtained.

. The results of both methods partially overlap spatially, indicating a
difference between potential and actually perceived values. In the GNP
territory, value concentration zones identified in GIS data, especially in the
Gauja ancient valley, do not always coincide with places significant to the
public as identified in PPGIS data (230 points from 71 respondents),
confirming the need to use both approaches as complementary methods.

. The correlation between CES categories differs between the methods. It is
weaker in the GIS data and more pronounced in the PPGIS data, especially
between symbolic and cultural-historical values. This indicates that, in
public perception, several values are more often recognized in the same
places, whereas in spatial analysis, they are more often recognized
separately.

Individual CES groups show different spatial and functional characteristics.
Sacred values stand out as a relatively independent group with lower
association with other values. In contrast, educational values are closely
related to infrastructure and accessibility, meaning that they can be
purposefully influenced through planning and management solutions.

. National-coverage data used for CES assessment ensure replicability and
comparability; however, their use requires data selection appropriate to the
scale of analysis, as not all available objects can be interpreted within
specific CES categories.

. The GIS-based remote assessment approach is suitable for the initial
identification of CES potential and structural analysis of territories with
relatively lower resource consumption, making it practically applicable in
the work of municipalities or state institutions.
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9.

The PPGIS method is an important public participation tool that, in
contemporary landscape planning, makes it possible to integrate public
opinion and experience by identifying places most significant to the public
and improving the understanding of potential conflicts, especially at the
local scale.

10. The results of the study confirm that the spatial assessment of CES makes

it possible to identify zones of value concentration and overlap, which can
be used in the designation of areas of high landscape value and in defining
SPNT landscape protection zones, providing a basis for spatially grounded
planning decisions.

Recomendations

1.

It is recommended that the regulatory framework and landscape planning
documents establish a requirement to use spatial CES assessment as part of
the analytical basis, especially in the identification of areas of high
landscape value, while also requiring the assessment of all CES categories
rather than limiting the evaluation to selected aspects.

In the designation of areas of high landscape value (TIN5) and in SPNT
planning, it is recommended to use spatial CES assessment, particularly the
analysis of value concentration and overlap, to spatially justify territorial
boundaries, landscape protection zones, and management conditions by
integrating natural, cultural, and publicly perceived values.

In municipal planning practice, it is recommended to use a combined
approach in which G1S-based remote analysis is first carried out to identify
CES potential, followed by PPGIS to identify places significant to the
public.

It is recommended to supplement the PPGIS method with in-person
participation formats, such as face-to-face surveys, workshops, or
interviews, to ensure broader involvement of different social groups and
reduce the impact of digital literacy on data representativeness, while
recognizing that such an approach is more resource-intensive.

In the CES assessment, it is recommended to develop unified data selection
principles, ensuring that data correspond to the scale of analysis and CES
categories to avoid inaccurate or unjustified conclusions.

It is recommended that the results of the CES assessment be used not only
in the analytical section but also directly in spatial planning solutions,
including the definition of zoning, restrictions, and development priorities.
In municipal planning practice, it is recommended to use the developed
CES assessment approach, which balances data quality and practical
applicability.
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