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IEVADS

Viens no Latvijas uzdevumiem ir ilgtsp€jiga ekonomiska attistiba, kas
sekmé iedzivotaju dzives Iimena celSanos un valsts izaugsmi.
Promocijas darba autore uzskata, ka jebkuras ilgtsp&jigas ekonomiskas
attistibas pamata ir valsts teritorijas efektiva apsaimniekoSana un
integréta regionala attistiba.

Visa pasaule 20. gs. nogaleé kluva aktuala tendence — iedzivotaju
pakapeniska migréSana tuvak piekrastes joslai, kas saistita ar jaunu
dzives vietas izveli, ka arT atplitas un rekreacijas mérkiem. Ar1 Latvijas
piekrasté vesturiskajai noslodzei, kas sakotngji lielakoties izriet&jusi tiesi
no konkrétu tautsaimniecisku nozaru  aktivitattem  piekrastg,
pievienojusies ievérojama antropogéna slodze, ko rada pastaviga un
piecaugosa cilveku klatbutne saistiba ar dzivesvietas izveli un atpatu.
Sadas tendences rezultitda neizbégami picaugusi ari saistitas
infrastruktiiras btivnieciba un lidz ar to ari kop&ja piekrastes apbiives
intensitate un blivums. Pieaugosas cilvéku klatbitnes radita slodze ir
atzistama par nozimigu ietekmes avotu, kas ir bijis par pamatu, lai valstt
noteiktu stingru normativo aktu regul§jumu attieciba uz saimnieciskas
darbibas ierobeZojumiem Baltijas jliras un Rigas li¢a piekrastes josla.
Cilveku saimnieciska darbiba piekraste tiek verteta ka neatkarigs faktors
geologisko procesu veicinaSana, kas ietekmé ari krasta struktiras
veido§anos, tadel piekrastes zonai ir noteikts Tpasas aizsardzibas statuss
ar vispargjiem aizliegumiem cilveku darbibai un saimnieciskajam
aktivitatéem. Lidztekus citiem meérkiem Sada statusa noteikSana
Aizsargjoslu likuma (1997) pamatota tiesi ar noliku noverst erozijas
procesu attistibu.

Baltijas jlras piekrastes problémas erozijas konteksta vienmér ir bijusas
aktudlas, un to c€loniba kop$ seniem laikiem bijusi saistita ar griti
prognoz&jamiem un faktiski nekontrolgjamiem dabiskiem faktoriem,
pieméram, vétram. Laika gaita So problému aktualitate ir saasinajusies
saisttba ar klimata parmainam un no tam izrietoSa vetru spéka
pieauguma, globala tdens Iimena celSanos, intensivaku smilSu
izskaloSanos utt. S1 ietekme kombingjas ar cilveku saimnieciskas
darbibas tiesas iedarbibas faktoriem — biivniecibu jiiras piekrastes
akvatorija un sauszemg, sane$u deficitu un juras bagaréSanu, ka ari
rekredcijas tlirisma pieaugumu un ar to saistito slodzi uz piekrastes
augaju un kapu reljefu. Iepriek§ min€to nelabvéligas ietekmes faktoru
rezultata pédéjo 50-100 gadu laika tiek novérota periodiska un intensiva
vetru izraisitas juras wdens masas ieplide krasta zona, ieve€rojami
noskalojot sauszemes teritorijas krasta josla.
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Jaatzime, ka Latvijas pickrastes teritorijas kop€jais garums veido
aptuveni treSo dalu no valsts kop&jas robezlinijas (aptuveni 26%) un jau
Sobrid 5-10 km plata krasta josla koncentréta apdzivotiba sasniedz
gandriz 1 miljonu iedzivotaju. Pamatojoties uz pagajusa gadsimta
veiktajiem monitoringa datiem, tiek secinats, ka, noskalojoties
pamatkrastam lidz pat 200 m platuma, jlira ir bistami pietuvojusies pat
sakotngji drosi celtajiem ciemiem, viensétam un pilsétam. Aptuveni
65% no juras krasta atrodas dazadu pakapju erozijas ietekmé. Latvijas
piekrastes iedzivotaji tiek paklauti erozijas riskam, kas faktiski nozimé
draudus palikt bez viniem piedero$as zemes, uz tas esos$as apbiives un
infrastruktiiras, tai  skaita  tOrisma,  pilsétbiivniecibas  vai
kultarvésturiskajiem pieminekliem. Sobrid nav veiktas realas apléses
tiem ekonomiskajiem zaud&jumiem, kuri tautsaimnieciba rodas Baltijas
jurai nosaciti ,,apedot” lielas sauszemes teritorijas, vai apléses S$o
zaud&jumu mazinasanas iesp&jam ar atbilstoSiem piekrastes teritoriju
aizsardzibas no noskaloSanas pasakumiem.

Neskatoties uz problémas aktualitati, Latvija nav pieejamas sist€miski
apkopotas datu un informacijas bazes par Baltijas jiiras ,,zaudetajam”
teritorijam, S$o teritoriju parametriem un raksturojumu, teritoriju
Tpasniekiem un summarajiem zaud&umiem gan saistiba ar ietekmi uz
cilvéku dzives vidi un dabas vidi, gan materialajam veértibam un kulttiras
mantojumu. Problémas risinajumu sarezgi fakts, ka liela dala piekrastes
teritorijas, jo Tpasi teritorijas, kas atrodas LR FinanSu ministrijas
valdijuma, nav uzméritas, lidz ar to ne tikai nav iespgjams efektivi
izmantot valstT iedibinato zemes informacijas sist€ému ka datu avotu, bet
arT noteikt kadastralas vai tirgus vertibas §SIm zem&m un lidz ar to
zaud€&jumus. Papildus jauzsver ari atbilstosas metodologijas trikums, ar
kuras palidzibu biitu iesp&jams novertet socialekonomiskos zaudgjumus,
kuri rodas, zaudgjot kultiirvésturiskos piemineklus un valstij nozimigu
infrastruktiiru. Zaud&jumi, to starp ar izdevumu forma, veidojas ne tikai
zaudg&jot esoSas materialas, ka ari dabas vértibas un ieguldot investicijas
krasta aizsardziba, bet arT no neiegiitas potencialas pelpas, piem&ram,
mezsaimnieciba, lauksaimnieciba, thrisma u.c. nozarés. Apkopojot
savstarpgjas ietekmes $ada kopskata, zaudéjumi Sobrid netiek modeléti
ne Latvija, ne arT citas Baltijas valstis, jo nav izstradata atbilstiga
metodika to aprékinam.

Iepriek§ minétas problémas aktualitate Sobrid tiek novertéta arT valsts
parvaldes Itmeni, jo tiek demonstréts tas noluks definét turpmako
virzibu problémas risinaSana, proti, 2008. gada tika apstiprinata
koncepcija par Baltijas jiras un Rigas Iica piekrastes joslas ierakstiSanu
zemesgramata uz valsts varda. Tomer jaatzist, ka tas ir tikai sakums
iespgjamai problémas risinasanai, jo faktiski nav versta uz erozijas
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kompleksas un pat starpdisciplinaras ietekmes mazinaSanu vai
noverSanu, bet ir tikai pirmais solis, lai raditu instrumentu problémas
pilnigai defin€Sanai un pamatu no ta izrietoSai risinadjuma iespgju
modelésanai. 2011. gada ir apstiprinata koncepcija ,,Piekrastes telpiskas
attistibas pamatnostadnes 2011.-2017. gadam”, kura ir uzsverta krastu
erozijas nozime ka ilgtsp&jigu attistibu traucgjoss speks.

Latvija 20. gs. erozijas ietekm@ ir zaud€jusi vairak ka 1000 ha no savas
platibas, ka arT Sobrid Latvijas piekrasteé augstai erozijas ietekmei tiek
paklauti nozimigi infrastruktiiras objekti, radot ne tikai ekonomiskus
riskus, bet arT nozimigus avariju un vides riskus, tadgjadi apdraudot gan
cilvéku veselibu, drosibu un no to ta izrieto$o labklajibu un darba spgju,
gan dabas vidi batiska piesarnojuma veida. Ka uzskatamu pieméru var
mingt Liepajas notekiidenu attiriSanas iekartas, kas Sobrid intensivas
krasta noskalosanas rezultata atrodas vairs tikai 30 m attaluma no @idens
Imnijas. Tas, kura mirklt iekartas tiks noskalotas Baltijas jiira, ir atkarigs
tikai no nakamas v&tras stipruma un atkartojamibas biezuma. Pie $adas
situacijas, apvienojot ekonomisko, socialo un vides kaitgjumu, pavisam
1sa laika posma stavoklis Liepajas pilséta butu raksturojams ka
katastrofa. Lidzigs uzskatams piemérs ir Rigas — Tallinas $osejas posms
Saulkrastu pilsétas teritorija, kas pie noteiktiem apstakliem un jiiras
limena jau robeZojas ar juras tideni.

Problémas socialekonomisko aktualitati papildina arT griti izmerams,
bet nozimigs nelabvéligas ietekmes lauks, kas ir saistits ar piekrastes
iedzivotaju emocijam — bailém zaud&t savu Ipasumu un no ta izrietoSas
dabiskas velmes to aizsargat jebkuriem lidzekliem, ta rezultata veidojot
krasta un kapu stiprindgjumus savstarpgji nekoordinéti, nepardomati un
pat neefektivi, bez stratégiski plasaka skatfjuma. Sada lokala plasakas
problémas risinasanas pieeja situaciju neuzlabo, un pat veicina krastu
nenoturibu. Individualas piekrastes stiprinajumu Kkonstrukcijas, no
vienas puses, islaicigi risina jautajumu lokala meéroga, bet, no otras
puses, vienmgr ir saistitas ar negativu blakus apstakli — tie rada augstaku
erozijas intensitati pieguloSajos TpaSumos, paklaujot noskaloSanai
plasaku zonu. Preterozijas pasakumi, tai skaita atbilstoSas konstrukcijas
buve, butu ne tikai uzdevums, kuras vadibu lokalaja meroga biitu
jauznemas vietgjas paSvaldibas parvaldei, bet tie biitu ietverami arl
piekrastes pagastu un pils€tu teritorijas planojumos, kas, savstarp&ji
koordinéti, veidotu kopg&ju stratégiju. Valsts intereses trikums, neizradot
iniciativu uznemties problému risinat centraliz&ti, ir uzskatams par vienu
no faktoriem, kade] l1dzSingjos problémas risinasanas centienos nav giti
panakumi vai pat ir palielinajusies tautsaimnieciskie zaudejumi.
Piekrastes ilgtsp&jigai attistibai ir nepiecieSams izstradat sistému, kas
bitu balstita uz straumju, saneSu, v&ju un citu ietekmju monitoringa
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datiem visai Latvijas piekrastei, un 1idz ar to ta var€tu kliit par pamatu
efektivai eso$as problémsituacijas risinasanai, izveloties ekonomiski
izdevigako variantu. Izveidojot vienotu monitoringa sistému un iegtistot
kvantitativi un kvalitativi analiz€jamu, ka arT ticamu datu kopumu, tiktu
izveidota kopgja krasta izmainu dinamika.

Promocijas darba pétijuma objekts ir juras krastu erozija, bet pétijuma
priekSmets — efektiva un socialekonomiski pamatota aizsardziba pret
eroziju Latvijas piejuras regiona.

Hipotéze: efektiva piekrastes apsaimniekoSana mazinas erozijas ietekmi
un veicinds piejuras regiona ilgtspgjigu attistibu.

Hipotgzes pieradisanai ir izvirzits promocijas darba mérkis — izstradat
metodiku erozijas radito zaud@umu aprékinasanai Latvijas piejiras
regiona un izstradat piekrastes apsaimniekoS$anas scenarijus.

Merka sasniegSanai tiek izvirziti cetri darba uzdevumi.

1. Izpétit Latvijas juras krastu vesturisko attistibu, nosakot
erozijas célonus un veicinoSos faktorus, ka ari analizét
arvalstu pieredzi erozijas noverSana un parvaldisana.

2. Izvertét piejuras regiona lomu un nozimibu Latvijas
ekonomika, apkopot piekrastes monitoringa datus un
izanalizgt piekrastes planosanas tiesisko bazi.

3. Salidzino§i izvertét erozijas draudus, izstradat un izmantot
metodiku krastu erozijas zaudgjumu aprékinasanai piejiiras
regiona.

4. lIzstradat un salidzinosi izvertét piekrastes apsaimniekos$anas
scenarijus.

Pétijuma ierobeZotiba

Darba ierobezota apjoma un nepietickoSu monitoringa datu del visa
Latvijas piekraste, detalizets aprékins erozijas zaud@umiem veikts
Liepajas pilsétas NAI teritorijas erozijas ietekmes zonai.

Darba mérka sasnieg8anai, uzdevumu izpildiSanai un izvirzitas hipotézes
pieradiSanai izmantoti $adi informacijas avoti:

= LR likumi, MK noteikumi;

= Centralas statistikas parvaldes dati;

» LR Ekonomikas ministrijas, LR Vides aizsardzibas un
regionalas attistibas ministrijas, LR Labklajibas
ministrijas, LR FinanSu ministrijas, Valsts Regionalas
attistibas agentiiras, Nodarbinatibas Valsts agentiiras dati,
programmas, petjjumi un statistiska informacija;

» Latvijas un arvalstu zinatnieku publicétie pétjjumu
rezultati par promocijas darba temu;

= teorétiska un analitiska literatiira;
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= citi informacijas avoti, kuri noraditi literatiiras saraksta.
Monografiska jeb apraksto$a metode izmantota, lai, pamatojoties uz
esosajam zinatniskajam atzinam un teorijam, biitu iesp&jams interpretet
petijuma rezultatus. Analizes un sint€zes metodes izmantotas, lai
atseviski izpétitu problému elementus un formulétu sakaribas.
Zinatniskas indukcijas metode izmantota, lai no atseviskiem elementiem
vai faktiem izveidotu zinatniskus pienémumus un kopsakaribas. Lai
sistematiz&€tu un izskaidrotu empiriskos datus, izmantota logika un
dedukcija.
Erozijas zaudgjumu analizei intervéti piekrastes eksperti, ekonomisko
ieguvumu aprékinam izmantota izmaksu—ieguvumu metode, jutiguma
analize un multikritériju metode, ieguvumu parneses metode izmantota
vides pakalpojumu noteiksana, celojumu izmaksu metode un hedoniska
metode izmantotas piekrastes ipasumu vértibu noteikSanai.
Krastu erozijas aizsardzibas iesp&ju noskaidroSanai Latvijas piekrastes
regionos izmantota ekspertu interviju metode, iesaistito pusu analize,
SVID un PEEST analize, paru metode un hierarhijas analizes metode.

Promocijas darba novitates

1. Promocijas darba ietvaros pirmo reizi izvertéti erozijas
raditie socialie, ekonomiskie un ekologiskie zaud&umi
Latvijas piekraste.

2. Balstoties uz citu valstu pieredzi un praksi, ka arT autores
veikto pétijumu, izstradati un novertéti iespgjamie attistibas
scenariji, ka arT izstradati metodiski priekslikumi zaud&jumu
aprékinam un aizsardzibai pret eroziju Latvijas piejiiras
regiona.

3.  Apzinatas krastu erozijas izraisitas problémas un riska
celonfaktori, strukturgjot zaudgjumus Latvijas piejiiras
regiona, tiek sekméta riska vadibas ievieSana un efektivaka
piekrastes parvaldisana.

Promocijas darba zinatniskais nozimigums

Promocijas darba ietverto pétijumu un rezultatu originalitate butiski
papildinajusi regionalas ekonomikas un piekrastes apsaimniekoSanas
pret krastu eroziju teorétisko bazi — izanalizéta arvalstu pieredze
aizsardziba pret eroziju, noverte€ti un aprékinati erozijas raditie
zaud&jumi Latvijas piejiras regiona, ka ari pamatots piemérotakais
attistibas scenarijs piekrastes apsaimniekosanai.

P&tfjuma tautsaimnieciskais nozimigums — promocijas darba rezultati
veido erozijas zaudgjumu aprékinu metodiku piekrastes ilgtsp&jigai
attistibai, novertgjot socialos, ekonomiskos un vides faktorus, ka ari
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piedavajot to savstarpgjo sabalansétibu dazadam intereSu grupam. Tiek
pamatotas tautsaimniecibas kopprodukta pieaugums efektivi ieguldot
lidzeklus piekraste.

Darba hipotéze tiek pieradita ar etram aizstavamam tézem.

1. Bez integrétas piekrastes parvaldibas notiek nepardomata
saimnieciska darbiba, kas pastiprina eroziju un tas izraisitas
sekas.

2. Piekrastei ir nozimiga loma pasaulg, bet Latvija tas sniegtie
vides pakalpojumi un iesp&jamais attistibas potencials
netiek pienacigi novertéts sekmégjot erozijas destruktivo
ietekmi uz piejiras regiona attistibu.

3. Erozija rada gan socialus, gan ekonomiskus zaud&umus
piejuras regiona ekonomiskaja attistiba.

4. Kopigs valsts, nevalstiska un privata sektora fonds ir viens
no  piemérotakajiem  piekrastes  apsaimniekoSanas
scenarijiem.

1. JURAS KRASTU EROZIJAS TEORETISKIE
ASPEKTI UN CELONI

Nodaja 31 lapa, 8 tabulas un 7 attéli.

Nodala izverteti erozijas c€loni un ar to saistitie faktori, erozijas
vesturiska attistiba un ietekme Uz jiiras krastu Latvija, ka arT analiz&tas
arvalstu autoru sniegtas erozijas definicijas un jédzieni, -TpaSi apskatot
erozijas novérSanas principus un krastu apsaimniekosanas panémienus.
Nodala ietverts parskats par arvalstu piekrastes apsaimniekoSanas
pieredzi, apskatot Amerikas Savienotas Valstis, Lielbritaniju, lgauniju,
Lietuvu un Kanadu; apkopota informacija un vértétas ari Latvijas
veiktas aktivitates krastu aizsardzibai pret eroziju.

1.1. Erozijas jédziena raksturojums un vésturiskais izvértéjums

Vards ,erozija” ir célies no latinu valodas varda erosio, un ta nozime
latvieSu valoda dabas zinatnés ir dédesana (v€ja ietekme), izskalosana
(augsnes) un sairsana (iezu); termins erozija tiek lietots arT ka dabas
aizsardzibas termins jédzienam vides pasliktinasanas. Papildu tam
termins erozija medicinas vardnica tiek definéts ka virs¢ula un izgrauze
(no varda izgrauzties), bet finan$u vardnica ka ,JipaSuma vértibas
pakapeniski zudumi” (Eberhards, 2003).

Zinatniskaja literatira un lietiskajas juras piekrastes inzenierzinatnés
juras krastu noardiSanas un atkapSanas sarezgito procesu apziméSanai
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lieto terminu ,.erozija”, bet latvieSu valoda §im vardam nav atbilstosa

nacionala tulkojuma; arT citas valodas tiek lietots apzZim&jums ,,erozija”:

Erosion — anglu valoda; Erosion — vacu valoda; oposus — krievu valoda;

Erosion — fran¢u valoda. Tadeé| art promocijas darba tiek izmantots

internaciondalais un pasaulé visparpienemtais jédziens erozija.

Ar vardu ,erozija” ir pienemts apzimét procesu, kurd notiek iezu vai

augsnes izskaloSanas tdens vai v&ja iedarbiba. Zinatnieks un piekrastes

pétnieks G.Eberhards (2003) uzskata, ka juras krasta joslas erozijas
procesa apzimé$anai, kas saistas ar krauju veidojoSo iezu noardiSanu
vilpu darbibas un nogazu procesu (noslideni, nopliideni, nobiras)
rezultata, pareizi lietot terminu juras krasta noskalo$ana (un atkapsanas).

Krasta noskalo$ana un atkapsanas ir komplicets dazadu procesu kopuma

rezultats, kas aptver:

1. zemidens nogazes seklidens zonu un pludmali, kur tiesi izpauzas
krasta pienako$o vilnpu ardosa (erod€josa) darbiba, v€ja un jiiras
straumju irdeno drupu iezu materidla transport&josa, skirojosa un
akumulgjosa darbiba;

2. pamatkrastu, kura noardiSana bez vilpu darbibas vienmeér bitiska
loma ir dazadiem nogazu procesiem, tekoSo virszemes un pazemes
tidenu darbibai, v€jam u.Cc. meteorologiskajam paradibam, reizém
biologiskajam faktoram.

Analizgjot erozijas vesturisko attistibu, to var apskatit saistiba ar
piekrastes inZenierijas attistibu. Piekrastes inZenierija saka attistities
seno laiku véstures perioda, izveidojoties ostam un jiras tirdzniecibai,
iesp&jams, jau 3500 g.p.m.g. Ostu piestatnu un vilnlauzu bavnieciba tika
veikta ar rokam un liela méroga apjomos. Lielaka dala antiko ostu ir
izzudusas reiz€ ar Romas impérijas kriSanu. P&tfjumi liecina, ka senatng
krastu apblive ostu infrastruktiiras attistibai, tomér ir ari sastopami
pilsétvides krasta aizsardzibas izpémumi, pieméram, Ven&cija un tas
lagtinas (McLean et al., 2001).
Krasta aizsardziba 20. gs. laika evolucioné no krasta aizsargbiivém uz
pludmales piebarosanu. Vel 1950. gadu sakuma krasta aizsardzibai pret
eroziju un veétru postfjumiem prioritari bija cietie risindjumi, parsvara
dambji un vilglauzi. 1920.-30. gadu laika privatu vai viet€§jo komiinu
intereSu d&] daudzas piekrastes platibas §adi tika speciali aizsargatas, lai
nodrosinatu piekrastes rekreacijas izmantosanu, tomér pludmales tika
zaudétas. Piekrastes =zinatnieki vairs nepalavas uz cieto krasta
aizsargbtivju celtniecibu un tika izstradatas metodes, balstoties uz
dabisko kapu un pludmalu raksturojumu. Rezultata tika raditas
maksligas pludmales un nostiprinatas kapas, kas tika uzskatitas par
ekonomiski izdevigaku un videi draudzigaku inzeniertehnisko
risinajumu vilnu speka izkliedéSana un krasta aizsardziba.
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Pedgjo simts gadu laika viet€jo iedzIvotdaju un varasviru ierobezotas
zinaSanas par krasta saneSu transporta procesiem ir noveduSas pie
nepiem@rotu lidzeklu izveles krasta erozijas noverSana. Daudzos
gadijumos krasta erozija tiek atrisinata lokali, bet saasina problémas
blakus apgabalos pat vairak neka 10 km attaluma vai ari rada citas vides
problémas.

1.2. Erozijas ietekme uz Latvijas juras krasta orientaciju un
procesiem

Latvija, tapat ka citu Eiropas valstu piekrastes, ir vérojama juras Krasta
erozijas procesu pastiprinasanas, Ipasi 20. gs. beigas un 21. gs sakuma,
kas izraisa teritorijas zaudé$anu, €ku un infrastruktiiras apdraudéjumu.
Kartografiskie dati par visu Latvijas piekrasti pieejami, sakot ar periodu,
kas aptver 20. gs. 20.-30. gadus. Jiras pamatkrasta izmainu karte par
pedgjiem 60—70 gadiem ir veidota, balstoties uz §im kart€m.

573N

Apziméjumi
1. krasta rajons
—— 2 krasta rajons
3 krasta rajons.
4, krasta rajons
5. krasta rajons
erozijas riska pakape (vienkarsots)

56730N
1

— zema
vidéja
— UGSt
20-30 krasta maksimala atkapsanas viena vétra (m)

Avots: G.Eberhards, J.Lapinskis "Baltijas jiras Latvijas krasta procesi*, 2009.

1.1. attels Rajoni ar erozijas riska apstakliem, Latvijas juras krasta erozijas
risku noteicoSie apstakli.
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1.1. attela ir att€loti piecu dazadu juras krastu rajoni Latvija un noradita
krasta erozijas pakape to iecirknos. Saja attéla ar sarkano krasu ir
atziméta augsta riska erozijas iecirkpi un ar zalo — zema. Tiek
prognozets, ka turpmako 50 gadu laika tiesi Baltijas jiras piekrasté un
Rigas lica Kurzemes krasta tiks noskalotas vislielakas platibas — vidgji
par tris reiz€ém vairak neka Rigas lica Dienvidu un Vidzemes krastos.
Latvijas Valsts pétjjumu programmas , Klimata mainas ietekme uz
Latvijas tidenu vidi” (KALME) (2009) pétijumu rezultata ir iegtti $adi
dati:
= vidgjais un maksimalais krasta erozijas atrums parsniegs lidz$ingjo
atrumu par 30-100%;
= crozija galvenokart sagaidama vietas, kur ta novérota p&dgjas
desmitgades laika ar apdraudéto krasta posmu kopgaruma
pieaugumu par 10-20%;
= erozijas apdraudéto posmu kopgarums galvenokart pieaugs uz
ieprieks stabilu krasta iecirknu rekina, koncentrgjoties krasta Iinijas
izcilnos (ragos un sikragos), ka ar antropogéni trauc€tos posmos
(ostu hidrotehnisko biivju ietekme);
= Jidz 2060.gadam Latvijas teritorija krasta atkapSanas dgl
samazinasies par aptuveni 10 km?.
Jaras krasta geologisko procesu raksturu, intensitati un slodzi uz krastu,
ta stavokli un izmainam nosaka dabiskie un cilvéka raditie
(antropogenie) faktori (Lapinskis, 2010.). Jaatzimé, ka krasta evoliicija
nav iesp&jams skaidri izdalit viena faktora ietekmi, jo krasta uzbtive ir
komplicéta, savstarpgji saistitu faktoru mijiedarbibas rezultata
veidojusies struktiira, Iidz ar to antropogeéna ietekme ir jaskata konteksta
ar dabisko faktoru ietekmi un to savstarp&jo sinergétiku.
Kopuma var secinat, ka Latvija krasta erozijas pastiprinasanas tiesi
saistas ar1 ar maksimalo juras v€juzplidu tdens Iimena celSanas
tendenci pedejo 30 gadu laika ka atklatas Baltijas jiiras, ta Rigas lica
piekrastg. (Meier, 2007).
Nozimigakais Latvijas krastu eroziju veicinoSais dabiskais faktors ir
vétras, kas, antropogéno faktoru ietekm& (ostu darbibu un molu
buvniecibu utt.) biitiski pastiprinas, ir pieradits, ka krastu erozija p&dgjo
20 gadu laika ir seSkartigi palielinajusies un akumulativas zonas ir
Cetrkartigi samazinajusas.
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Avots: Martin Associates. Dziliidens ostu sistemas ietekme uz lokalo un
regionalo ekonomiku, 2008.

1.2. att. Garkrasta saneSu transporta attistiba.

1.2. attéla ir redzams ostas kugu celu kanals ar molu, kas izslédz
garkrasta straumes nogulumus no aktivas krasta procesu darbibas zonas.

1.3. Pamatprincipi krasta aizsardzibai pret eroziju

Vesturiski  cilvéki ir reag€jusi uz eroziju, buvEot krasta
aizsargstruktiiras, lai ilgstosi saglabatu nemainigu robezu starp sauszemi
un juru. Tas ir veikts uz pienémumu pamata, ka krasta Itnija vienmér ir
bijusi esos$aja stavokli un nekad nav mainijusies. Ar laiku, pieaugot
cilvéku zinasanam par krasta procesiem, Sis uzskats ir radikali mainijies,
un I1dz ar to - arT viedokli par to, ka javeic krasta aizsardzibas darbi
(French, 2001).

Dabiskas piekrastes aizsardzibas funkcijas veic pludmale, jtras
sekliidens josla un pludmalé saglabajusies olu un lielu laukakmenu
kopumi, kapu vegetacija, ka ari sasaluma un ledus apstakli ziemas
perioda.

Krasta aizsardzibas maksligos risinajumus var iedalit divas grupas:
smagas, masivas buves jeb ,cietie” aizsargrisinajumi (moli, vilplauzi,
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aizsargsienas, gabioni utt) un ,mikstie” aizsargpasakumi (kapu
nostiprinasana, pludmales piebaroSana ar smiltim u.c. zalie risinajumi),
mazak masivas biives un konstrukcijas. Izveloties konkrétu krasta
aizsardzibas risinajuma veidu, svarigi ir zinat buvju vai konstrukciju
“dzives” ilgumu, efektivitati konkr&taja krasta zona, projekteSanas,
celtniecibas un ekspluatacijas izmaksas, kas savukart nav universals
raditajs un var butiski atSkirties dazados krasta posmos atkariba no
krasta procesu specifikas un citiem raditajiem.

1.4. Erozijas riska teritorijas un to apsaimniekoSanas pieredze
arvalstis

Piekrastes zona ietver tris savstarpgji saistitas un dinamiskas sist€émas:
ekonomiku, ekologiju un geomorfologiju, kas sava starpa misdienas
konkurg (Green, 1999).

Globalo klimata parmainu ietekme uz dabisko vidi un tas biogeofizikalo
efektu ietekmes potenciala noteikto socialekonomisko jutigumu ir
atainota 1.2.attéla. Jutiguma mazinasanai var piemérot planosanu vai
autonomas darbibas jeb veikt piekrastes apsaimniekosanu, kas ir versta
uz lokalu piekrastes aizsardzibu jeb konkretu vietu krasta nostiprinasanu
ar krasta aizsargbtivju biivniecibu.

Termins piekrastes apsaimnieko$ana pirmo reizi tika pieminéts
1950. gados, izveidojot Amerikas Savienoto Valstu VirdZinijas sala
aizsargajamo dabas teritoriju. Nakamreiz tas paradas 1969. gada
zinojuma ,,Misu nacija un jura”, likumdoSana piekrastes
apsaimniekoSanu apstiprinaja ar 1972.gada ASV Piekrastes zonas
apsaimniekoSanas aktu. ASV ir visliclaka pieredze piekrastes
apsaimnieko$ana un krastu aizsardziba pret eroziju.

Arvalstu pieredze pierada, ka, ievérojot sarezgito jiiras krasta
litodinamisko procesu, lai noteiktu erozijas faktoru attistibas c€lonus un
savstarpgjo mijiedarbibu, ir nepiecieSams veikt jiras ikgadgjo
litodinamisko monitoringu (straumes, v&j$ utt.). Latvija ir veikti Vides
aizsardzibas fonda finans€ti monitoringa pétijumi, tomér tie nav regulari
un ilgtermina pardomati.

Pasaule pagajusa gadsimta vidi plasi izmantoja cieto aizsargbiivju
stiprinajumus, bet musdienas pieeja tiek butiski mainita un aizsardzibai
pret eroziju tiek izvéleti mikstie risindjumi — pludmalu piebaroSana,
kapu stiprinaSana un citi zalie risinajumi. Ka visefektivakais
aizsarglidzeklis pret krasta eroziju tiek atzitas dabiskas aizsardzibas
funkcijas, ko veic pludmale ar tas dabisko reljefu un papildu apstakliem
(kapas, akmeni, izgaztie koki, ziema — ledus sasalums).
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Avots: Landscape-scale socio-economics of sea-level rise (Knogge et al., 2004)

1.3. att. Mijiedarbiba starp dabisko un socialekonomisko vidi globalo
klimata parmainu konteksta.

Ekonomiski attistitakas valstis, piemeéram, ASV, Lielbritanija un
Niderlande ir izveidojuSas fondus krastu erozijas un piekrastes plidu
riska minimiz&sanai, ka arT kompensacijas mehanismu lietoSanai. Krasta
erozijas aizsardzibas infrastruktiiras izveidoSanas projektu novértéSanai
arvalstis tick izmantota izmaksu-ieguvumu analizes metode.

2. PIEJURAS REGIONA SOCIALEKONOMISKAS
UN TIESISKAS VIDES NOVERTEJUMS

Nodala 35 lapas, 6 tabulas un 8 atéli.

Saja nodala autore pamato terminu — piejiiras regions un sniedz ta
teritorijas definiciju. Piekrastes raksturojums un ta analize sniedz
informaciju par bitiskakajam socialajam un ekonomikas nozarém
piejiiras regiona. Saja nodala tiek analizéts pickrastes attistibas
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potencials un salidzinati piejiras regiona socialekonomiskie raditaji
Latvijas novados un valsti kopuma. Nodalas ietvaros veikta tiesiskas
vides analize visiem ar piekrasti saistitajiem normativajiem aktiem.

2.1. Piejiiras regiona definicija un ta apgabalrobeZu noteik§ana
Latvija

Jaras krasta josla jeb precizak latvieSu zinatniskaja terminologija
akcepteta piekraste ietver tagad€jas un senas jiras krasta un zemidens
reljefa veidojumus un nogulumus sauszemé un jura. Pickraste ir Sauraka
vai plataka josla, kura norisinds mijiedarbiba starp divam atskirigam
vidém ar specifiskiem procesiem, nogulumiem un ekosistémam. Ikviena
juras vai okeana piekrasté izskir divas galvenas dalas: sauszemes dalu
jeb Piejuru un juras malas dalu, kas pieklaujas un apskalo sauszemi —
Jurmalu. Latvijas piekrastes dabiska robeza p€c piejiiras
geomorfologiskas robezas noteikSanas varianta iezimé Piejuras zemieni,
kuras robezu identifice p&c sena Baltijas ledus ezera vecaka krasta
Iinijas. Pamatojoties uz literatiras analizi un skaidri saprotamu terminu
pielietojumu, autore piejiiras regionu definé ka piejiiras zemiené esosos
Dpiekrastes novadus un pilsétas, kuriem ir krasta zonas iek$eja un aréja
robefa jeb robeia ar jiru. Sada krasta zonas noteikSana ir dabisko,
ekonomisko un administrativo kritériju apvienojums defingjot piejiras
dalu, kas ir tiesi iesaistita krasta zonas saimnieciskajas aktivitates.
Piejuras regions Latvija ietver 17 piekrastes novadu un piekrastes
republikas pilsétu kopumu:

Carnikavas novads; Pavilostas novads;
Dundagas novads; Riga;

Engures novads; Rojas novads;
Grobinas novads; Meérsraga novads;
Jirmala; Rucavas novads;
Liepaja; Salacgrivas novads;
LimbaZu novads; Saulkrastu novads;
Nicas novads; Ventspils;

Ventspils novads.
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Piejiiras regiona kopplatiba ir 8100 km? (12.5% Latvijas teritorijas) un
12% no tas aiznem Cetras republikas pilsétas. Jédziena Piejiiras regions
vai piekraste juridiskais defingjums socialu un politisku iemeslu dél
dazadas valstis dazkart atskiras. Piejiiras regions promocijas darba tick
saprasts ka administrativo teritorialo vienibu apkopojums ar
butiskakajiem saimnieciskas darbibas virzieniem — ostu darbibu,
zvejniecibu, thrisma pakalpojumu sniegSanu, ka ari vietéjiem
iedzivotajiem un tiristiem.

2.2. Latvijas piejuras regiona ekonomiskas attistibas raksturojums

Piejiras regionu ir sarezgiti raksturot ta neviendabiguma un atskirigo
mérkgrupu redz&uma d€]. Proti, atbilstosi ES regulai (EK)
Nr. 1059/2003, - piekrastes pasvaldibas peéc NUTS III, Iimena ietilpst
statistisko regionu iedalijuma 3 statistiskajas teritorialajas vienibas:
Riga, Pieriga un Kurzeme. Turpretim piejliras regions ietilpst Rigas un
Kurzemes plano$anas regionos, turklat statistikas dati laika posma lidz
2008. gadam aptver tikai rajonus un lielas pilsétas, bet piejtras novadi
vai pasvaldibu administrativas teritorijas atseviski netika izdalitas.
Rigas un Pierigas regiona vid&jais apdzivotibas blivums ir
105 cilv. km?, bet regiona centralaja dala (Riga, Jurmala, Pieriga) —
280 cilv. km?, kas ir tris reizes vairak ka vidgji valstt Kurzemg, tas ir:
23.3 iedz. km™ Bez Liepajas un Ventspils §is raditajs pazeminas lidz
13.9 iedz. km?, padarot Kurzemi par vismazak apdzivoto regionu
Latvija. Piekrastes pasvaldibas 2010. gada sakuma pavisam dzivoja
989.5 tiikst. iedzivotaju (44% Latvijas iedzivotaju), no tiem 90% bija
deklargjusies Riga, Liepaja, Ventspili vai Jarmala.
Pierobezu novadu raditaji ir atainoti 2.1. tabula.

2.1. tabula
PierobeZu novadu demografiskie un sociilekonomiskie raditaji
Raditaja nosaukums Plekrast_es Latvija | Novadi
novadi
Iedzivotaju skaita izmainas (2005./2010.), % -1.84 -2.1 -1.6
ledzivotaju blivums 2010. gada sakuma cilv. km?|  12.4 349 | 173
Demografiskas slodzes indekss 531.1 513.8 | 513
ledzivotaju skaits lidz darbspgjas vecumam 13.7 13.7 143
2010. gada sakuma, %
Iedzivotaju skaits darba sp&jas vecuma 2010. gada|  65.3 66.1 66.1
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Raditaja nosaukums Plr?lg\l;:?ﬁes Latvija | Novadi
sakuma, %
Iedzivotaju skaits virs darba sp&jas vecuma 2010. 21 20.2 19.8
gada sakuma, %
Iedzivotaju ienakumu nodokla iepémumi 299.8 367.3 | 286.5
pasvaldibas budzetos 2008. gada, Ls
Iedzivotaju ienakumu nodokla iepémumi 212.1 2659 | 2075
pasvaldibas budzetos 2009. gada, Ls
Bezdarba Iimenis 2009. gada, % 4.4 51 5.7
Bezdarba Iimenis 2010. gada, % 10.6 12 134
Ekonomiski aktivo individualo komersantu un 19.8 30.8 18.3
komercsabiedribu skaits uz 1000 iedz.
2008. gada)

Avots: Regionu attistiba Latvija 2009, 2010.

P&c regionu demografisko un socialekonomisko raditaju novértéjuma
autore apskatija piekrastes novadu vidgjos raditajus, nemot véra to, ka
Saja grupa ieklautajiem novadiem piekrastes teritorijas un nozimibas
ipatsvars ir loti atSkirigs. Analiz&ot 2.1.tabula atainotos novadu
socialekonomiskos un demografiskos datus, var secinat, ka ekonomiskie
raditaji attieciba uz ienakumu limeni piekrastes novados ir labaki neka
kopuma Latvija, bet zemaki attieciba uz iedzivotaju skaitu darbspgjas
vecuma. Bezdarba Iimenis piekrastes novados 2009. gada bija 4.4% un
2010.gada — 10.6% un ir zemaks neka novados un Latvija kopuma, tacu
pastavigo iedzivotaju skaits piekrastes novados sariik nedaudz straujak
neka vidgji visos novados. To varétu skaidrot ar piekrastes vides
aizsardzibas politiku un augstaku piekrastes IpaSumu tirgus cenu.
Salidzinot iedzivotaju ienakumu nodokli ar vidgjo Latvija, var secinat,
ka piekrastes paSvaldibam tie ir par 67.5 Ls zemaki neka Latvija vidgji,
bet taja pasa laika tie ir par 13.3 Ls augstaki 2008. gada un par 4.6 LS —
2009. gada neka novados. Ka biitiskakais raditajs ir jauzsver bezdarba
limenis, kas 2009. un 2010. gada bija mazaks par vidéjo Latvija. Tas
liecina par piekrastes novadu ekonomisko potencialu, kurs, sprieZot péc
ienakumu nodokla un ekonomiski, aktivo individualo komersantu skaita
uz 1000 iedzivotajiem, netiek pilnvertigi izmantots.

2.3. Piekrastes regiona iesaistito puSu un nozimigako
socialekonomisko nozaru izvertejums

Piekrastes regions tiek uzskatits par svarigu gan nacionala, gan ari
starptautiska méroga gan dabas, gan ekonomisko un kultiiras resursu
de]. Eiropas Savieniba ir atzinusi piekrastes teritorijas nozimibu un ari
Latvija piekrastei ar tas iedzivotajiem, dabas un ekonomiskajam
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vertibam ir loti liela loma kopgja sisteéma, kas dazados limenos joprojam
nav pietickami novertéta (Cooper, 2008).

Latvijas Baltijas jliras piekrastes teritorijas ir Tpasi jutigas ekosist€émas
ar floras un faunas daudzveidibu, ka ari ir uzskatamas par ekonomiski
loti aktivu zonu — tur atrodas tirdzniecibas centri un ostas, ka ari
piekrastes teritorijas visbiezak izvE€las par tirisma galamerki. Tas
ietekm& ne tikai ekonomiskos aspektus, bet arl piekrastes vietgjo
iedzivotaju dzives kvalitati. Kopuma Latvijas pickrastes regiona var
izdalit §adas galvenas iesaistitas puses, kuras savstarp&ji mijiedarbojas
un kuru intereses saskaras piekrastes attistibas jautajumos: piekrastes
iedzivotaji, piekrastes uznéméji — ostas, zivsaimniecibas uzpémumi,
v&ja parki, utt., piekrastes dabas vértibas un piekrastes ttirisms.

Ar Latvijas piekrasti ir saistitas $adas nozimigakas nozares — transports
(ostu darbiba), zvejnieciba un zivsaimnieciba, tirisms, piekrastes dabas
vertibas, mezsaimnieciba, lauksaimnieciba un energijas pakalpojumi
(v€ja elektrostacijas). Turisma un transporta nozares sniedz ekonomiski
vislielako devumu Latvijas IKP, ka ar1 rada vislielako slodzi uz
piekrasti. Zivsaimniecibas nozarei ir nozimiga loma Latvijas regionu
attisttba un nodarbinatibas nodroSinasanas joma. Zivsaimniecibas
aktivitates butiski neietekmé krastu eroziju (iznemot molu celtnieciba),
turpretim krasta erozijas apkaroSanas rezultata tiek nodariti zaud&jumi
zivju resursiem.

Lauksaimniecibas un meZsaimniecibas aktivitates Latvijas piekraste ir
minimalas, tomér ir novérojama meZzu izcirSana jaunu &ku bilivniecibai
vai dabas parveidoSana, labiekartojot privatipaSumus.

kas aiznem aptuveni 90% krasta kapu aizsargjoslas un pludmales. 20
apdraudétakie piekrastes biotopi apstiprinati ka TpaSi aizsargajami
Latvija. Ipa$i aizsargajamas dabas teritorijas aiznem aptuveni 45% no
krasta kopgja garuma. Sajas teritorijas tiek ierobezota saimnieciska
darbiba, kas labveligi ietekm& erozijas novérSanu, jo piekrastes
vegetacija ir primara, kas pasargad krastu no noskaloSanas, tomér
aizliegumi bez pardomatas saimnieciskas darbibas iesp&jam, atbilstigam
vadlinijam un finanSu resursiem aizsardzibas planos paredzeto
pasakumu realiz€Sanai nav efektivi. Pieméram, laika posma kops
2005. gada Piejiras dabas parka ir zaudétas plasas vértigu biotopu
teritorijas, tai skaita tadel, ka parka trukst pardomatas un pievilcigas
infrastruktiiras, kas lautu organiz€t un kontrolét tiirisma plismu un
noslodzi.
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2.4. Piekrastes planosanas tiesiska baze un tas analize

Atbilstigi  izvirzitajiem pétjjuma uzdevumiem, veikta piekrastei
saistosas tiesiskas un normativas bazes izpete. Tiesiskas vides analize
visiem ar piekrasti saistitajiem normativajiem aktiem liecina, ka
nacionala Itmena politikas dokumentos triikst vienota skatfjuma uz
piekrastes attistibas jautajumiem. Nav atbalsta politikas piekrastes
potenciala ilgtsp&jigai izmantoSanai, planoSanas dokumentos ir noteikts
piekrastes vertibu kopums, definéts piekrastes attistibas merkis un tris
apakSmerki, ka ar1 noteikti ricibas virzieni un butiskakie uzdevumi
piekrastes ilgtsp&jigas attistibas nodrosinasanai. Tomér prasibas, kas
attiecas uz dabas aizsardzibu un teritorijas planoSanu un noteiktas
Latvijas tiesibu aktos, ir sarezgiti ievérot, nepietickama finanséjuma del.
Esosie parvaldibas instrumenti neveicina sadarbibu piekrastes attistibas
planosana, nesekmé koordin€tu un racionalu finan$u piesaisti un
izlietosanu.

Attistibas planoSana piekrasté ir sadrumstalota un vaji koordinéta.
LidzSingjos nozaru politikas planoSanas dokumentos piekraste ka
vienota telpa izdalita netika. Valsts institliciju savstarpgja sadarbiba
piekrastes attistibas planoS$ana, tai skaita ar vietgjam pasvaldibam un
sabiedribu ir neregulara, nav instrumenta sadarbibas uzlaboSanai. Speka
esosa Baltijas juras un Rigas juras Ii¢a pickrastes aizsargjoslas
noteikSanas metodika katrai vietai raksturigos un atskirigos juras krasta
procesus un piekrastes savdabibu ietekmé&joSos apstaklus nem véra
nepietickami.  EsoSais  normativais  reguléjums par  zemes
ipaSumtiesibam piekrastes josla, valsts, paSvaldibu un citu zemes
ipasSnieku kompetenci piekrastes joslas apsaimniekoSana un krastu
erozijas ierobezoSana, privatas zemes izmantoSanu sabiedribas
vajadzibam publiskas infrastruktiiras veidoSanai, lai nodroSinatu
piekrastes pieejamibu, ka ar1 kiirortu statusu un zemiidens kulttras
mantojuma objektu noteikSanu, nesekmé racionalu un koordin&tu
finans€juma piesaisti piekrastes attistibai. NosacTjumi par teritorijas
izmanto$anu un apbuvi, ievérojot klimata parmainu negativas sekas, ka
arT nosacijumi, kas versti uz piekrastes raksturigo apbiives principu
ieveéroSanu vietas, kur tadi ir identificgjami, piekrastes paSvaldibu
teritorijas izmantoSanas un apbiives noteikumos ietverti nepietiekami.
Ricibas krastu erozijas ierobezoSanai nereti ir zinatniski nepamatotas un
neefektivas, jo praktiski ieteikumi jiiras krasta un upju grivu erozijas
ierobezoSanai, kas ir ietverti atseviSku projektu un konsultaciju
materialos, nav apkopoti un netiek popularizeti. Aizsargjoslu likuma
izdarTtas izmainas, kas at]auj individualu krasta stiprinajumu btivniecibu
kapas, ir pretruna ar VARAM lidzsingjo vides politiku, - nepardomata
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un nepareiza krastu aizsardziba radis draudus piekrastes resursiem. Sada
likuma atkape vartu bat uzskatama par korektu, ja ta tiktu iestradata
kopa ar vadlinijam vai rekomendacijam, kurus VARAM lidz §im nav
izstradajusi.

2.5. Integréta piekrastes zonas parvaldiSana un
apsaimniekoSana

Integréta piekrastes zonas parvaldiba un apsaimniekosana (IPZA) tiek
definéta ka ir dinamisks, daudzdisciplinars un atkartots process, ar kura
palidzibu veicinat piekrastes zonu ilgtsp&jigu parvaldibu.

Latvija IPZA principi lidz §im nav plaSi izmantoti, lai gan dazkart
integréta planosanas notiek arT neatsaucoties uz IPZA principiem, bet
dalgji, iesp&jams intuitivi, tomér §adu pieeju izmantojot.

Latvija neplano izveidot atsevisku institiciju, kas butu atbildiga par
IPZA, uzsverot, ka tiks palielinata jau esoSo institliciju kapacitate un
izglitoti eksperti par IPZA aspektiem. IPZA rekomendacijas ievieSana
Sobrid dalgji tiek Tistenota ari INTERREG III projekta “Integréta
piekrastes attistiba Baltijas jiras regiona/BALTCOAST” ietvaros, kura
piedalijas septinas Baltijas jiiras regiona valstis.

Lai gan sabiedribas un dazadu intere$u grupu iesaiste $aja zinojuma tiek
minéta gan ka nepiecie$ama, gan ka aktivi jau pielietota, - biezi ta tomér
ir formala un nav efektiva.

IPZA procesos ka priek$noteikums svariga ir visu iesp&jamo iesaistito
un ieinteres€to pusu lidzdaliba, efektiva to komunikacija gan
horizontala, gan vertikala Iimeni, $ada procesa un ta rezultatu
publiskums.

Autore apskata integrétas piekrastes apsaimnickoSanas atdeves
aprékinus ASV un Kina, kas noteikti, balstoties uz 10 gadu perioda
datiem, proti — pirmo piecu gadu periodam (bez Integrétas piekrastes
zonas apsaimnieko$anu-IPZA) aprékinats nozaru vid€jais picaugums,
ko pienem ka nozaru ikgadgjo standarta pieaugumu, attiecigi — nozaru
ikgadgja pieauguma starpiba, kada tika aprékinata pedgjiem pieciem
gadiem (ar IPZA), tika uztverta ka integrétas piekrastes
apsaimniekoSanas izmaksu atdeve. Aprékini tika veikti pec 2.1., 2.2. un
2.3.formulam.

Av =v; — v, (2.1.)
_vr Zhibi-dY ¢t IZ; e T Zke19kt
(2B a+nt =171t Xt=1 (1+nt 2.2)
n 1,0 0 n_ed
Vg = ZT Yi=a(bjt—cip) _ ZT Zj=1 ejt (2_3.)

=1 @q4nt =1 (14t
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kur vy;vy— ieguvumi ka tira tagadnes vértiba diviem scenarijiem ar/bez

IPZA,;
b- ieguvumi/atdeve no ekonomiska sektora, Ls;
c— izmaksas saistitas ar ekonomisko sektoru, Ls;
e— argjas izmaksas, Ls;
d- integrétas piekrastes apsaimniekosanas izmaksas, Ls;
i— ietverto ekonomisko nozaru indeksi (1,2,...,n);
j- ietverto argjo izmaksu indeksi (1,2,...,m);
k- integrétas piekrastes apsaimniekoSanas ietverto izmaksu indeksi
1,2,...%);
r— diskonta likme.

Integrétas piekrastes apsaimniekoSanas izmaksu efektivitate tika
pieradita palielinoties ikgad&jam nozaru pieaugumam no 23% lidz 49%.

3. EROZIJAS IETEKME UZ PIEKRASTES
SOCIALEKONOMISKO ATTISTIBU

Nodaja 40 lapas, 13 tabulas, 21 formula un 12 attéli.

Promocijas darba §1 nodala veltita krasta erozijas radito ekonomisko
risku izvertgjumam Latvijas piekraste un to ietekmes noteikSanai.
Krastu aizsardzibas projektu atdeves noteikSanai autore pielieto izmaksu
—ieguvumu analizi.

3.1. Erozijas izraisitie ekonomiskie riski un to izvertéjums

Lai izveértétu krasta erozijas raditos ekonomiskos riskus Latvijas
piekrasté un to iesp&jamo ietekmi uz piekrastes socialekonomisko vidi,
ir nepiecieSams apzinat Latvijas situacijai atbilstigus indikatorus.
Izvertéjot klasiskas risku teorijas, autore uzskata, ka krastu erozija
atbilst ekonomiska riska definicijai, tadgjadi uzskatama par
tautsaimniecisko risku Latvijas piekraste, ka arT secina, ka erozijas riska
faktori rada multiplikatora efektu piekrastes socialekonomiskajam
grupam.
Darba iegiitie dati un starptautiska pieredze tika izmantota, lai objektivi
novertetu Krastu erozijas draudus un piedavatu piekrastes risku vadibu.
Atbilstigi pétijuma noteiktajiem riska noveért&juma indikatoriem,
piejuras regiona novadi un pilsétas iedalas $adas riska grupas:
® augstam riskam atbilst Jiurmala, Liepaja, Riga, Ventspils
pilséta, Salacgrivas novads,
" videéjam riskam atbilst Saulkrastu, Rojas un Nicas
novads;
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= zemam riskam atbilst Pavilostas, Carnikavas, Limbazu,
Meérsraga, Engures, Dundagas, Grobinas, Ventspils un
Rucavas novads.

Lai var€tu veikt aprékinus Latvijas piekrastei, bija nepiecieSams noteikt
visas piekrastes vertibas un iedalit tas aprékinu klas€s, ka arT noteikt to
vertibas. Tas tika veikts, balstoties uz socialekonomiskajiem
indikatoriem, Latvijas piekrastes analizi, ieguvumu parneses analizi un
autores izstradato metodiku vertibu noteikSanai, kas aprakstita
turpmakajas nodalas.

3.2. Ekonomiskas metodes piekrastes vértibu izteik§anai monetaros
lielumos

Vides aizsardzibas un apsaimniekosanas politikai attistoties ES, pieaug
nepiecieSsamiba péc vides ekosistému ekonomiskas novertésanas. Par
ekonomiskas noveértéSanas galveno virzitajspeku iesp&jams uzskatit
Udenu struktiirdirektivu, kas tiesi ieintegré ekonomiskos apsverumus un
ievie$ ekonomiskos aspektus Gdenu aizsardzibas un apsaimniekoSanas
politikas izstrade. ES Udens struktiirdirektivas ietvaros noteikts, ka
aizsargajamas teritorijas zaudéSanas gadijuma kompensacija javeic pec
lidzvertibas principa, ka ar noteic situacijas, kad @idenu aizsardzibai
nepiecieSamo l€mumu pienem$ana nemami veéra socialekonomiskie
apstakli, izmaksu un ieguvumu apléses attiecinot ari uz politikas
pasakumiem.

Pétijuma piekrastes vertibu noteikSanai tika pielietota izmaksu un
ieguvumu analize (ITA), aprekinot, pie kadiem nosacijumiem projekta
visu pozitivo ietekmju summa ir lielaka par negativo ietekmju summu,
kad tas tiek izteiktas vienibas — visbiezak nauda (DG Regional Policy,
2005).

Pétijuma tika pielietota ieguvumu parneses metode, kuras definicija
skaidro ieguvumu parnesi ka ieguvumu veértejumu no vides sistemas
izmainam parnesi uz jaunu situdciju, kas ir atskiriga no tas situdacijas,
kura vertibas tika iegiitas. P&c bitibas ieguvumu parnese ir eksistéjosu
vides labumu novértéjumu parnese no vienas situacijas uz otru. Ipasi
pedgjas dekades ieguvumu parneses metode tiek samera plasi lietota
politikas prakse.

Ar hedonisko metodi tiek noteikta to ieguvumu cena, kuriem nav tirgus
vertibas, ta, pieméram, netieSi tiek novert€ta tira gaisa un klusas
apkartnes vertiba. Tas iesp&ams, novertgjot TpaSumu vertibas dazados
rajonos un noskaidrot iedzivotaju vélmi maksat par skaistu dabas skatu
un svaigu gaisu. Tomér pastav varbiitiba, ka ar §adu petniecibas metozu

29



palidzibu iegtitajiem rezultatiem ir liela klida. CeloSanas izmaksu
metode izverté vidgjas cela izmaksas vienam apmeklétajam, tadejadi
iegiistot ,,ieejas biletes cenu” jeb personas v€lmi maksat par objekta
apskati.

Meta-analizes picejas gadijuma tick parnesta ieguvumu funkcija
kopuma, tacu ta ir balstita uz daudzu p&tjjumu datiem (kas veido modela
izveides izlasi). Meta-analizes piecja ir precizaka par ieguvumu
parneses metodi, tadel, ka modeli iesp&jams ieklaut papildu mainigos,
kas lauj izskaidrot variacijas veért€jumos un uzlabo precizitati. Saskana
ar Martinez (2007) pétijumu par Pasaules krastu ekologisko,
ekonomisko un socialo svarigumu Latvijas ekosistémas pakalpojumu
produkcijas apjoms globala limeni tiek lésts ka 155.74 milj. LVL
pickrastes (Iidz 100 km no tdens linijas) sauszemes dabas vértibam,
2.48 milj. LVL tdens akvatorijam, kopa veidojot 158.22 milj. LVL.
Autore uzskata, ka ieguvumu parneses metodei ir biitiskas priekSrocibas
salidzinajuma ar citam monetaras novertéSsanas metodém. Lietojot
ieguvumu parneses metodi, nav nepiecieSama primaro datu vaksana, jo
ta balstas uz informaciju no pétijjumiem, kuros izmantotas citas (ieprieks
raksturotas) novert€Sanas metodes. leguvumu parneses metode lauj
ieglit ekonomisko noveértéjumu vides ,precém un pakalpojumiem”, un
novertéjumu izmainam gan izmanto$anas, gan neizmantoSanas vertiba
(ja ieguvumu parnesei izmantoti pétijumi, kuri sniedz $adus
novertgjumus).

3.3. Ekonomiskas metodes un to heiristiska loma politika

Piekrastes aizsardziba pret krastu eroziju butiski jaizverté iegulditas
izmaksas attieciba pret ieguvumiem, jo ekonomiskas efektivitates
princips paredz, ka publiskie Iidzekli, par kadiem uzskatami arl
ieguldijumi erozijas noveérsana, tiek teréti merktiecigi un racionali.

Investiciju darbibas planoSanu un istenoSanu nav iespg&jams veikt bez
konkrétas un detaliz&tas to lietderiguma un efektivitates ekonomiskas
analizes, t.i., rentabilitates Iimena noteikSanas kapitalieguldijumu
apjomam, ievérojot naudas vertibas laika aspektu. Piekraste (atkariba no
Tpasuma formas) tiek iegulditas gan privatas, gan valsts un kopigas
tie§as redlas investicijas. Lai tas var&tu bit uzskatamas par ilgtermina
investicijam, tam jabit orient&tam uz noteiktu ekonomisko rezultatu, ar
kuru, saprot noteiktu ekonomiska efekta ienakuma Iimeni. So efektu
nosaka ka starpibu starp ienakumiem investiciju resursu izmanto$anas
perioda un naudas Iidzeklu izdevumiem ta pasa perioda ietvaros
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(kopgjas izmaksas, visu Iimenu nodokli). ST starpiba var biit gan
pozitiva, gan negativa.

Piekrastes aizsardzibas investiciju projektu ekonomisko efektivitati
autore aprékinaja, izmantojot izmaksu- ieguvumu analizes metodi.
Erozijas izmaksu-ieguvumu aprékinaSanai tiek noteikta tira tagadnes
vertiba konkrétam iecirknim, kura planota krasta aizsardziba, tiek
aprékinata pec 3.1. formulas.

Zt

T Lt _NT
NPV =¥t @arE  2t=0 e (3.1)
kur z — krasta aizsardzibas izmaksas un krasta aizsardzibas rezultata
zaudétas zemes platibas vértiba, Ls;
t - laika periods;
r —diskonta likme;
L —kopgjas nosargatas platibas vertiba (Ls), ko aprekina:
L=E+ Gy 3.2)

kKur Gy, - krasta aizsardzibas rezultata akumulétas platibas vértiba, Ls;
E  —erodeto zemju vertiba, Ls

Promocijas darba aprékins veikts 50 gadu perspektivai, ar mérki noteikt
projekta ietekmi un investiciju apméru, izteikt to monetara izteiksmé, ka
arl noteikt tiros projekta ieguvumus un diskontét tos 2012. gada
vertibas.

Autore uzskata, ka pétijuma ietvaros japienem diskonta likme r=3%, kas
ir sameérojama ar inflacijas raditaju, bet neieklauj tieSu investoru pelnas
faktoru. Salidzinos$i zema diskonta likme ir izskaidrojama ar ar krasta
stiprinajumu izveides nepiecieSamibu — naudai nav lidzvertigas
ieguldiSanas alternativas. Sada diskonta likme nosaka, kada summa ir
jasanem Sodien, lai nakotné nosegtu visus paredz€tos maksajumus,
pienemot, ka banka noguldijumiem dos vismaz 3% likmi.

Promocijas darba tiek izvertéta politikas ietekme uz piekrastes
socialekonomisko un kultiiras vidi, ka arT definéti soli ilgtermina
politikas lémumu pienemS$anai, proti, sabiedribas vajadzibas vai
problémas vienmer jaizverte ar pielietojamibas un ilgtsp&jas raditajiem
(socialais taisnigums piekrasté), kas apmierina makro-ekonomikas
rezultatus, un tikai p&c tam defin€ pakartotu mérki (atfistita, lidzsvarota
piekraste). Ta ka promocijas darba mérkis nav vérsts tikai uz krastu
aizsardzibu, bet Iidzsvarotas piekrastes attistibu (kas t.s. ietver ari
aizsardzibas  pasakumus prioritate tiek pieSkirta  socialajam
taisnigumam, nodrosinot ieguldfjumu veikSanu tikai péc kvalitates
raditaju izpildes. Tadgjadi ieguldijumi ir efektivi (samazinas erozija,
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apmierinata sabiedriba) un ekonomiski (vislielaka atdeve), to darbibas
rezultati uzrada ilgtspgjigas politikas rezultatus.

Tradicionali izmaksu un ieguvumu analizei ir §adi posmi: finansiala
analize, sociali ekonomiska analize, jutiguma analize un vajadzibas
gadijuma — multikriteriju analize. Sociali ekonomiskas analizes mérkis
ir noteikt, kadas izmaksas un kadus ieguvumus sabiedribai radis
pasakuma TstenoSana salidzinajuma ar situaciju, kad pasakumu neisteno.
Analize tradicionali cenS$as ietvert ari to iedarbibu, kas ir netieSa vai
kuru tirgus darfjumi atspogulo tikai dalgji. Analizi var izmantot, lai
labak izprastu to, ka izmaksas un ieguvumi sadalas pa dazadam
ietekmétajam sabiedribas grupam, un to, vai no sabiedribas viedokla
konkréts pasakums ir vélams.

Specifiskiem projektiem, kas saistiti ar vides aizsardzibas pasakumu
realizaciju un projektiem, kuriem var but bitiska ietekme uz vidi,
papildus javeic multikrit€riju analiz€ ietvertas komponentes
»piesarnotajs maksa” izsvérums vai javeic ietekmes uz vidi analize.
Balstoties uz ekspertu intervijas iegiito informaciju un visu piekrastes
resursu un nozaru izvert€juma analizi, autore ir izstradajusi krit€rijus un
to nozimiguma pakapi multikriteriju analizei.

Nozimiguma

Kriteriji pakape
Socialkulturalo veértibu aizsardziba 0,8
Dabas ainavas un paaudzu mantojums 0,5
Ikgadgjo uzturésanas izmaksu ietaupijums pasvaldibas vai 0,6
uzneméju budzeta
Pasvaldibu administrativas kapacitates celSana, iedzivotaju 0,3
zinaSanu pilnveidoSana
Saimnieciskas darbibas diversifikacija un ilgtsp&jiga 0,4
apsaimniekoSana piejiiras regionos
Ekosistémas ekologiskie pakalpojumi 0,2
Zemes platibu pozitiva bilance 0,4
Socialais taisnigums 0,5
Vienadas iespgjas 0,2
Vides aizsardziba 0,4

Avots: autores veidots attéls
3.1.attels Multikriteriji krastu aizsardzibas alternativu salidzinajumam
Kriteriji multidisciplinaras pieejas un integrétas piekrastes attistibas

nodrosinasanai atspoguloti 3.1. attéla. Kritérija ,,lkgad€jo uzturéSanas
izmaksu ietaupijums paSvaldibas vai uzpémé&ju budzeta” ietvaros cita
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starpa vertéts ietaupijums vai zaudgjumi no ostu bagargsanas, pludmales
infrastruktiiras atjaunosanas, u.c. krasta aizsardzibas pasakumiem.
Promocijas darba izdevumu un ieguvumu analizes un multikriteriju
analizes metodika piemérota ekonomisko ieguvumu aprékinasanai no
piekrastes aizsardzibas Liepajas pilséta. Piekrastes aizsardzibas
ekonomisko ieguvumu aprékinasanai izmantota izdevumu un ieguvumu
analize 50 gadu ilgai nakotnei ar mérki noteikt projekta ietekmi, ta
apméru un aprékinat to monetara izteiksmg, diskontgjot tiros ieguvumus
2012.gada.

3.4. Latvijas piekrastes vertibu noteik§anas metodika un tas
> pamatojums

Izvertgjot krasta aizsardzibas projektu ar I1A, iesp&jams ne tikai noteikt
projekta rezultata ietaupitos resursus, bet, balstoties uz finansialo
analizi, arT aprékinat potencialo ieguvumu iek$§zemes kopproduktam no
nosargatajam krasta platitbam jeb ekonomiskajiem resursiem.
Razo$anas faktori jeb ekonomiskie resursi ir viss, kas tiek izmantots,
lai razotu preces un pakalpojumus. Pamatojoties uz So ekonomikas
pamatprincipu, autore izstradaja piekrastes zaudgjumu metodikas
aprekinu ievert&jot $adus ekonomiskos resursus:

®  materialie resursi (dabas resursi (zeme) un kapitals);

®  cilveku resursi (darbs, uznéméjsp&jas un informacija — resurss, kas lauj

uzlabot razoSanu.

Zaudejumu aprekinos ka pamatprincips tika ievérota maksa par
razosanas faktoriem:

" zeme - rente;

®  kapitals — procenti;

" darbs - alga;

" uznémgjspgjas — pelna;

"  informacija — samaksa.
Balstoties uz ekonomikas razoSanas pamatlikumiem un iekSzemes
kopprodukta aprékinu pe&c ienakumu metodes, autore izstradaja
piekrastes vertibu noteikSanas metodiku. Piekrastes izmaksu-ieguvumu
noteikSanai autore ir izstradajusi aprékina metodiku Latvijas piekrastes
tipiem, ievérojot tiem raksturigo vidi un ekosistemu, ka ar7 izvertétajiem
socialekonomiskajiem indikatoriem.
Latvijas noskaloto krastu bilance tiek apr€kinata no krastu erozijas
apdraudéto platibu summas atpemot akumul€to krastu summetas
platibas (3.3. formula).
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T= Z;’"liE - Zjnli G (33)

kur T - krastu erozijas bilance visai Latvijas piekrastei, noteikta laika perioda, ha;
E — krastu erozijas apdraudétas platibas konkréta iecirkni, noteikta laika
perioda, ha;
G — akumulétas platibas konkréta iecirkni, noteikta laika perioda, ha.

Autore pétljuma ietvaros izstradaja Latvijas piekrastes vértibu
apréekinasanas metodiku un erozijas zaudéjumu aprékinu modeli.
3.2.attela uzradits metodika paredz&€to darbibu kopums. Katram
iteracijas uzdevumu blokam ir apaksbloku iteracijas ar skaidrojumiem
un praktiskajiem erozijas aprékina modela pielietojumiem.

Sakums

>

1.Erozijas apgabala definésana

v

2.Socialekonomisko nozaru
zaud€éjumu aprékins

v

3 Krasta aizsardzibas alternativu
izvertéjums
v
—| 4. Ekonomiska analize

v

5.Ietekmes uz tautsaimniecibu
novertéjums

»
P
A

y

Beigas

3.2.attels Erozijas izvertéjuma darbibu seciba

Avots: autores veidots attéls

Izmantojot KALME  pétjjumu  rezultatus, tika  aprékinata
erozijas/akumulacijas bilance Latvijai, un kopgjie zemes platibas
minimalie zaud&jumi tiek I&sti 1084 ha, skatit 3.1. tabulu.
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3.1.tabula

Latvijas piekrastes erozijas un akumulacijas prognozes. platiba

2030. un 2060. gada, ha

Bilance 2030. gada 2060. gada
Erodéta platiba (E) 310 1072
Akumuléta platiba (G) 73 225
Zaudéta platiba (T) 237 847

Avots: autores veidota tabula, balstoties uz KALME pétijumu (2009).

Pirmais uzdevums paredz daba noteikt erozijas apdraudéto apgabalu
balstoties uz KALME projekta prognozém un konsultgjoties ar
zinatniekiem. Metodikas otrais uzdevums paredz piekrastes erozijas
apdraudgéto vértibu noteik$anu, ko aprékina péc 3.4. formulas.

E=A+F+N+P+R+I+H+B, (3.4)

erozijas noskaloto krastu kop€ja vértiba, Ls;
lauksaimnieciska vertiba, Ls;
mezsaimnieciska vertiba, Ls;

dabas vertibas, Ls;

privatas zemes apbiives vertibas, Ls;
rupnieciskas un komercdarbibas veértibas, Ls;
inZenierbuivju vértiba, Ls;

kulttirvésturiska veértiba, Ls;

pludmales zaud&jumi, Ls;

Katrai nozarei ir sava aprékinu formula, pieméram, lauksaimnieciska
vértiba (A) tiek aprékinata p&c 3.5.formulas.

Ai=5,§*Cj+Zt=1t*

yrk S};l (Ai“*ar"'A;'J*ap"'CtiaxA)
yrk

+Si(AL v a, + AL x a, +

+Claxa) r — yrk = T) + X Sy * Colop r — yrk = T) +

+C5 (X1 Sy + X1 Son (35.)

lauksaimnieciska vértiba konkrétam iecirknim, LS
lauksaimnieciba izmantojamas zemes platiba kvadranta, m?
kadastra vertiba lauksaimniecibas zemém, LS m2

gadskartas skaitli pieaugosa seciba, kura tiek noskalota
kvadranta zeme no noskaloSanas pirma gada skaitot, t=1,2,...,
yrk

no kvadratmetra ieglistama raza, kg m”

vidgja razas cena, Ls kg™

plavas, no kvadratmetra iegiistamais siens, kg m™
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- siena cena, Ls kg™
Cuxa— kadastra nodoklis, Ls m

Sg— lauksaimnieciski izmantojamo &ku platiba, m?

Sgn—  lauksaimnieciski izmantojamo €ku platiba, kas netiks uzbiivétas
cita vietd, m?

Cg— kadastra vartiba lauksaimniecibas &kam, Ls m™

Cuss — kadastra nodoklis ekam, Ls m™

yr— laika periods planoSanas periodam, gadu skaits

yrk—  laika periods, kada tiks noskalots konkrétais kvadrants, gadu
skaits

T- plano$anas perioda gadskarta, kura uzsakas konkréta kvadranta
noskalo$anas

Autore aprékinu modeli ir atseviski ietvérusi visus piekrastes nozaru
saimnieciskos un socialekonomiskos labumus, tomér kopgja zaud&jumu
aprékina atseviski nav izdalita zivsaimniecibas nozare. Tas tiek
pamatots ar pienémumu, ka zivsaimniecibas uzp€mumiem erozijas
raditos zaud&umus aprékina pie rhpniecibas un komercdarbibas
nozares, ka ari pétjjuma ierobeZotibas dél (statistikas datu nepieejamiba
un neobjektiva izvert€Sana) butu griti aprékinat erozijas zaud€jumus
individualajiem zvejniekiem. Tomer tiek izvertéts, ka erozija vislielakos
zaud€jumus nodara zivju resursiem gadijuma, ja tiek veikta krasta
aizsardziba — zemidens biivniecibas vai krasta piebaroSanas rezultata
tiek apdraudéta zemudens flora un fauna.

Aprekini tiek veikti modeli, konkrétas socialekonomiskas nozares tabula
aizpildot ailes, par kuram ir pieejami dati. Kopgjie aprékini paradisies
pirmaja darba lapa ( E). Ja dati nav pieejami, tabulas ailes ir jaaizpilda
ar 0 vai jaatstaj tuksas, skatit piemeru 3.3.attéla.

A B G D E F G H | J
| w | | s o | e | e o
6 | 1084 ha -1 13766800 97 10840000 | 0,04 13333200 0.06 | 50 | 40 | 10
7 1084 ha -2 175933200 8 10840000 15.00 13333200 0.08 S0 40 10
8 | 1084 ha -3 45853200 29 | 10840000 | 3.00 13333200 0.06 | 50 | 40 | 10
9 1064 ha -4 607040000 73 10840000 15.00 444440000 2.00 50 40 10
10 1084 ha -5 476960000 93 I 10840000 3.00 444440000 2.00 50 40 | 10
11| 1084 ha -6 370430442 100 10840000 | 0.00 | 370430442 1.34 | 50 | 50 0
12 1084 ha -7 386571202 96 | 10840000 1.489 370430442 1.34 S0 50 | 0
13| 1084 ha -8 515697282 72 10840000 | 13.401| 370430442 1.34 | 50 | S50 0
14 #DIV/0! #DIV/0! | 0 0 #DIV/0! 0.00 0 0 | 0
15 o #DIV/0! #DIV/0! 0 0 #DIV/0! 0.00 0 0 0
16 . wivol| v o | o awval | o o | o]0
17 | _ADIVonil  #DIVO) i 0 | #n1vanl 0 i 0 0

Avots: autores veidots attéls
3.3.attels Erozijas aprékinu modela vizualais noforméjums, dabas vértibu
aprekinu darba lapa
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Attelotaja pieméra ir uzraditas piekrastes dabas un dzivotpu vertibas,
kas tiek aprekinatas péc formulas:

Ni=Siox Gl + S5 e Six 4 Sy wVyr —yrk = T)  (36)
kur Ni — dabas un dzivotnu vértiba, Ls;
SN — biotopu platiba, m?
t — gadskartas skaitli pieaugo$a seciba, kura tiek noskalota
kvadranta zeme no noskalo$anas pirma gada skaitot, t=1,2,..., yrn;
Vn — biotopu vértiba, Ls m-2;
Cn — kadastra vartiba, Ls m-%;
yr — laika periods planoSanas periodam, gadu skaits
yrk  —periods, kada tiks noskalots konkrétais kvadrants, gadu skaits
T — planoSanas perioda gadskarta, kura uzsakas konkréta kvadranta
noskaloSanas.

Pieméra aprékini veikti, pamatojoties uz pétijuma iegitajam izmaksu
parneses vertibam, pieméram, minimala piekrastes biotopu pakalpojumu
gada vértiba ir 0.06 Ls m'2, bet vidgji aritmatiska — 1.34 Ls m™2 Zemes
izmaksas tiek noteiktas pienemot kadastra vértibas no 0.04 lidz 3.00 Ls
m'z, tirgus cenu — 15.00 Ls m'z, ka ar1 balstoties uz klasiskas
ekonomikas pamatprincipiem, ka kapitala vertiba ir 10-90% lielaka par
ta sarazotajiem pakalpojumiem, t.i. no 1.489-13.401 Ls m™. Rezultati
uzrada, ka 2060.gada zaud&jumu apmérs Latvijas piekrastei, pienemot,
ka zemes vértiba ir 1.489 Ls m™ ir 370.43 milj. Ls jeb 7.41 milj. Ls
ikgadgji. ST vertiba ir aprékinata bez pliidu draudu, razo3anas dikstaves,
piekrastes noplicinasanas u.c. risku novertgjuma.

Metodikas 3. uzdevums paredz krasta aizsargbuives piemeérotibas —
sp&jas veikt aizsardzibu noveértéSanu, ta radito seku jeb zaudéto blakus
teritoriju prognozu apléses.

3.5. Liepajas krastu aizsardzibas risinajumu ekonomiska
analize

Lai aprobétu izstradato metodiku, autore izvelgjas Liepajas notekiidenu
attiriSanas iekartu teritorijas pieméru, jo 2007.-2009. gada darbojas ka
eksperte ES Iidzfinansétaja KF projekta ,,Konsultantu pakalpojumi
krasta aizsardzibai pret eroziju Liepaja” un secindja, ka nepastav
metodika visu projekta ietvaros radito zaud&umu novértéSanai un
salidzinasanai. letekmes uz vidi novert€juma pieteikuma izstradasanas
laika jau VVPB uzdeva jautajumu, vai planota mola ietekmes zona
neatrodas privatipaSumi un svarigi stratégiskie objekti. Tomér, zinot, ka
aizsargajamo dabas teritoriju 20 gadu laika p&c bunas izbtaves noskalos
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aptuveni 40 ha platiba, tika piepemts lémums par labu mola (btinas)
variantam. Liepajas pilsétas notekuidenu attiriSanas iekartas (NAI) ir
izvietotas Baltijas jliras krasta, aptuveni 7 km uz ziemeliem no pilsétas.
Piekrastes linijas posma pie NAI krasti tiek paklauti erozijai un $obrid
NAI darbiba ir nakotné apdraud@ta, iesp&jams, pat divu vétru seku
rezultata. Pirms aptuveni 15 gadiem tika uzstaditi provizoriski krasta
nostiprinajumi, tomér spécigas vétras 1999. gada janvari, 2005. gada
janvari un 2007. gada aizskaloja liclako dalu $o konstrukciju un
izskaloja ievérojamu kapu posmu aiz tam.
P&tfjuma rezultata tika noteikti iesp&jamie krasta aizsargrisinajumi —
500 m garas biinas biivnieciba jura vai pludmales piebarosana ar
smiltim. Pludmales piebarosanas variantam tika piedavati divi atskirigi
varianti —piebaroSana no krasta un piebaroSana no juras (kuga) parcelot
ostas izbagar€to zemidens smilSu izgaztuvi tuvak krastam iepretim
NAI. Krasta piebaroSana paredzgja alternativas — pievedot smilti ar
autotransportu vai izbuivgjot estakadi. Trim galvenajiem variantiem bija
atSkirigas krasta linijas attistibas prognozes.
3.2.tabula
Vértiba krasta aizsardzibas variantu istenoSanas rezultata iegiitajam-
zaudetajam platibam, Ls

Variants _ Krasta Zemiidens
Biina . . . -
piebaroSana piebaroSana
Nozares Gra Exa Gra Exa Gra =
A - sausngjas
plavas - 370 125 - - -
F — priezu mezs - 227 370 - 51 675 - -

N — peleka kapa,
Medzes dabas

parks - 80000] - 5100 - 10 200
P — 3 privatmajas - 122500 - - - -

I —cels - 20000/ - - - -

B — pludmale

350 000 157 500] 875000 24 500{ 1330000] 24500

Kopa, Ls| 350 000| 977 495| 875 000 81275| 1330000 34700

Avots: autores veidota tabula

Atbilstigi promocijas darba izstradatajai metodikai un erozijas aprékinu
modelim autore novertgja katra varianta iesp&amos ieguvumus un
zaud&jumus, skatit 3.2.tabulu.

Autore uzskata, ka Liepajas pétijuma tika neprecizi veikta izmaksu-
ieguvumu analize, jo ta izveért€ja tikai krasta alternativu savstarp€jas
izmaksas, neievért€jot citu nozaru un vides zaud€jumus, kas radisies
konkrétas alternativas izvele.
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Izmaksu-ieguvumu analizi autore promocijas darba ietvaros veic binas
un krasta piebaroSanas alternativam, piemérojot metodikas 1.-
3.uzdevuma noteiktas vertibas, dazadus atmaksasanas periodus un
diskonta likmes, rezultatus skatit 3.3. tabula.

3.3.tabula

Krasta aizsardzibas variantu izmaksu-ieguvumu analizes rezultati

Alternativas un to variacijas pie dazadiem Tir.a?\ tagadnes Vért?ba
faktoriem I?lskonta I_Dlskonta
likme 3% likme 5%
\E)i (eilé}ei:rnatlva — ienakumi vidgji, zaud&jumi 5833185.62| -4 155 868.25
0 alternativa — ienakumi uzreiz ka ietaupitas -2607301.09| -419405.39
izmaksas, zaud&jumi vidg&ji
Biina — ienakumi vidgji 728 974.07| -1533637.58
Biina — ienakumi péc 10 gadiem -1226 436.89| -3457442.72
Biina — ienakumi péc 20 gadiem -2 153 453.14| -4 785 008.22
Piebarosana (krasta) — ienakumi vidgji 263 357.37 353 709.46
Piebarosana (krasta) — ienakumi péc 10 gadiem -944749.66| -1568 474.11
Piebarosana (krasta) — ienakumi péc 20 gadiem | -2 209 274.23| -2 895 044.11
Piebarosana pa estakadi — ienakumi vid&ji 2678758.23| 1470709.66
Piebarosana pa estakadi — ienakumi péc )
10 gadiem 1111097.23| -2713383.08
géz?srr];)sana pa estakadi — ienakumi péc 20 3280 622.86| -1778043.92
Piebarosana no kuga — ienakumi vidgji 3388928.40| 2312872.67
Piebaro§ana no kuga — ienakumi péc
10 gadiem 1821 267.40 390 689.09
Piebarosana no kuga — ienakumi péc 20 )
gadiem 390 689.09 935 880.91

Avots: autores veidota tabula

Izmaksu-ieguvumu analize lauj secinat, ka visizdevigakie varianti ir
krasta piebaroSana, parcelot smilSu izgaztuvi iepretim Liepdjas NAI
(piebarosana no kuga), bet neizdevigakie ir biinas buvnieciba un
pludmales piebarosana no krasta. Binas un krasta piebaroSanas
variantiem ir piecas negativas tiras tagadnes vértibas un tikai pie r=3%,
un ieguvumu atdevi proporcionali izdalot visiem gadiem (ienakumi
vidgji). Turpretim piebarosanas no kuga variantam ir pozitivas tiras
tagadnes vertibas pie r=3% un tikai pie r=5% un vispesimistiskaka
scenarija, proti, ienakumi tiek atguti tikai pec 20 gadiem ir negativa
reducéta vertiba. Zemaki ir estakades piebaroSanas varianta rezultati -
negativa reducéta vertiba pie r=3% (ienakumu tiek atgiiti tikai p&c 20
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gadiem), bet optimistiskaja variantd (ienakumi tiek atghti katru gadu
vidgji) pie r=5% ir pozitiva vértiba. Lai precizétu rezultatus un to
iespjamas svarstibas, alternativu lietderiguma izvert€Sanai tika
pielietota jutiguma analize (attéls 3.4.).

3 2
=
0 - 1 - 1
U Krasta Estakades Piebarosana
piebaroSana piebaroSana  no kuga
2 - 6%
7%
4 =10%

Avots: Autores veidots attéls

Attels 3.4. Jutiguma analizes rezultati krasta aizsardzibas variantiem pie
diskonta likmes r= 6%, r=7%, r=10%

Jutiguma analize uzrada, ka vismazakais jutigums pret diskonta likmes
un iepémumu atguves izmainam ir pludmales piebaroSanai no kuga;
vislielakas — biuinas celtniecibai. Tas nozimé, ka alternativa biina ir
projekts ar vismazako jeb nenoturigako dzivotsp&ju. Papildu tika veikta
multikritériju analize, kas uzrada par 4.6 lielaku parsvaru piebaroSanas
alternativu ievie$anai. Blinas vislielaka veértiba 1.8. punkti bija ikgad&jo
uzturéSanas izmaksu krit€rijam, turpretim piebaroSanas alternativai 2
kritériji parsniedz 1.8 robezu, proti, Socialkulturalo vertibu aizsardziba
ar 3.2 un dabas ainavas un paaudZu mantojums ar vértibu 2.
Multikriteriju analizes rezultata tiek ieteikts istenot piebaroSanas no
kuga variantu.

Izvertgjot pasreizgjo situaciju, proti, SIA ,,Liepajas tidens” negiist valsts
atbalstu ostas zemiidens izgaztuves parcelSanai tuvak sekludens joslai,
autore uzskata, ka estakades piebaroSanas variants ir talredzigaks par
biinas risinajumu, ne tikai krasta sarezgito procesu, bet arT ekonomiskas
analizes rezultatu dgl.

Autore papildu veica izmaksu efektivitates raditaju aprékinu, skatit
3.4.tabulu.
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3.4. tabula
Izmaksu efektivitate krasta aizsardzibas variantiem Liepajas NAI

.. _ Krasta Piebaro$ana Zemiidens

Pozicija Biina . - =1 . «
piebaroSana pa estakadi piebaroSana

Kopgjie B 81| josmeero0| 1987180200 | 1987182200

ieguvumi, Ls | 84200

Kopgjas 903149500 | 1793127500 | 1332190000 | 1303470000

izmaksas, Ls

Izmaksu

efektivitates 190 108 149 152

raditaji

Avots: autores veidota tabula.

Autore norada, ka nenoteiktiba piekrastes apsaimniekoSanas aprékinos
noradija uz nepiecieSamibu izstradat erozijas zaud&jumu noteikSanas
metodiku piekrastes teritorijas planotajiem un citiem valsts parvaldes
ierédniem, lai pamatotu, ka 1 m? vertiba nav tikai platiba un iezi, bet ta
ietver armT  ekosisttmas  pakalpojumu, socialekonomisko un
tautsaimniecibas nozaru radito pakalpojumu pievienotas vertibas.
Analizgjot piemeru par Liepajas notekiidenu attiriSanas iekartu
aizsardzibu pret krastu eroziju, var secinat, ka Latvija ir nepiecieSams
nodro§inat saneSu materiala parvietosanu garam Skérslim, tadgjadi
noveérSot maksligi radusos deficitu. Tas biitu izmantojams ostas molu
smilSu aiztures noveérSanai un bagarétas smilts deponéSanai piekrastes
seklajos tidenos — Iidz 5 m.

4. PIEKRASTES APSAIMNIEKOSANAS
ATTISTIBAS IESPEJAS PIEJURAS REGIONOS

Nodala 30 lapas, 2 tabulas un 17 ateli.

Saja  promocijas darba nodala tiek apskatitas  piekrastes
apsaimniekoSanas politikas modelu attistibas iesp€jas Latvijas piejuras
regionos. Balstoties uz arvalstu un viet€jo ekspertu intervijam, ka ari
iesaistito puSu, SVID un PEEST analizi, - izvirziti piemérotakie
piekrastes apsaimniekoSanas politikas modeli un veikts to novertgjums,
izmantojot hierarhiju analizes metodi.
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4.1. Arvalstu ekspertu intervijas

Promocijas darba ietvaros tika veiktas dzilas intervijas ar 6 valstu
piekrastes erozijas zinatniskajiem pétnickiem (ASV, Lielbritanija,
Bulgarija, Lietuva, lgaunija, Krievijas Federacija ). Interviju mérkis bija
salidzinat un analizét krasta erozijas problémas un apsaimniekoSanas
politiku, ka arT noteikt aktualos problémjautajumus un risku draudus
piekrastei dazadas valstis.

Arvalstu ekspertu pieredze ataino, ka nepareizi izveleti krastu
aizsardzibas pasakumi uzskatami pierada, ka bez ilgtsp&jigas stratégijas
un apsaimniekoSanas plana investicijas piekrastes infrastruktira rada
ekonomiskus zaud&jumus. Balstoties uz arvalstu ekspertu sniegtajam
atbildém var secinat, ka tie$i integréta pieeja pickrastes
apsaimnicko$ana, saskanojot visu piekrastes ,,spélétaju” intereses, ir
virzitajspeks §Ts teritorijas attistibai nakotné.

Kopuma no veiktajam ekspertu intervijam var secinat, ka lielaka dala
piekrastes apsaimniekoSana iesaistito specialistu verte erozijas efektivas
apsaimnieko$anas politikas sisteémas izstradi ka loti nepiecieSamu tagad
vai tuvd nakotn&. Arvalstu pieredze uzsver arl zinatniska potenciala
nozimigumu piekrastes erozijas jautajumu risinasana.

4.2. Piekrastes apsaimniekoSanas iespéjas iesaistito personu
skatijuma

Pétijuma ietvaros tika veikta vietgjo piekrastes ekspertu aptauja.
Aptaujas metode bija tieSa (face-to-face), dalgji strukturéta intervija.
Intervijas tika veiktas respondenta darbavietda vai péc telefoniskas
vienoSanas vieta, kas ir pieejamaka vai &rtaka respondentam. Interviju
vidgjais ilgums ~20-30 mindtites. Interviju norises laiks 2009. gada
decembris — 2010. gada junijs.

Interviju mérkis bija:

1. noskaidrot esoSo situaciju un Vviedokli par nepiecieSamam
izmainam piekrastes apsaimniekoS$anas politika, lai efektivi
novérstu krastu eroziju un neierobezotu saimniecisko darbibu,

2. noskaidrot iesp&amos pickrastes apsaimniekoSanas politikas
mode]us iesaistito ekspertu skatfjuma.

Kopuma tika veiktas intervijas ar 32 respondentiem no tiem 16 visu
piekrastu buvvalzu eksperti, tris Vides parraudzibas valsts biroja
darbinieki, tris Vides aizsardzibas un regionu attistibas ministrijas
eksperti, tris — nevalstisko organizaciju parstavji, tris — uzpémgji, tris —
piekrastes eksperti, viens — pasvaldibas parstavis.
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Kopuma no veiktajam intervijam var secinat, ka lielaka dala piekrastes
apsaimnieko$ana iesaistit0 specialistu Vv&rte erozijas efektivas
apsaimnieko$anas politikas sisteémas izstradi ka loti nepiecieSamu tagad
vai tuva nakotng.

Ka eso$as pickrastes apsaimniekoSanas trikumi tiek atzZiméti: vienotas
pieejas neesamiba ricibai draudu gadijuma; sistéma tiek balstita uz
aizliegumiem, nevis kopigiem ieguvumiem; pieeja ir multidisciplinara,
nav integréta; esosa sistéma neveicina iedzivotaju izpratnes un apzinas
celsanu; nav definétas regiona intereses. Ka lielakais trikums tiek atzita
krastu erozijas aizsargstiprinajumu biivniecibas atlausana bez detalizetas

rekomendacijas.
Ieguvumus no piekrastes efektivas apsaimniekoSanas pret eroziju var
nosaciti iedalit tris limenos — uzne€méju/iedzivotaju, regiona un

nacionala limeni. Pie privata sektora ieguvumiem respondenti visbiezak
min drosas vides radiSanu; socialo taisnigumu, jaunas ekonomiskas
telpas attistibu. Regiona limeni ka galvenie ieguvumi tiek atziti: cilveku
aktivitates veicinasana piekrastes regiona; Kultiirvesturiskas ainavas
saglabaSana; lidzsvarota regionala attistiba; turistu piepludums;
piekrastes resursu efektiva izmantoSana. Nacionala Iiment:
kultarvesturiska mantojuma saglabasana, IKP piecaugums, starptautiska
tela veidoSana.

Piekrastes apsaimniekoSanas scenariju ievieSana nakotné liela mera ir
atkariga no finans€juma, paSvaldibas atbalsta un uzpéméju intereses
iesaistities programma. Eksperti uzsver, ka savu ieguldijumu piekrastes
apsaimniekoSanas scendrija ievieSana jadod gan valstij, gan
pasvaldibam, gan nevalstiskajam un privatajam sektoram. Aptaujas
rezultati liecina, ka butisks faktors ir arT biivvalzu specialistu un
iedzivotaju izglitoSana krasta erozijas un aizsardzibas jautajumos.
Vietgjie iedzivotaji baidas no birokratijas un saista to ar lielu laika un
finansu Iidzeklu ieguldijumu, tadel daudzos gadijumos cilveki izvelas
krasta stiprinajumus veikt pasrocigi bez saskanojuma procediras vai
nedarTt neko.

Efektivai piekrastes apsaimniekoSanai pret eroziju ir nepiecieSama
zinatnieku piesaiste un izejas dati, kurus iegiist jlras litodinamiska
monitoringa rezultata, veicot visu piekrastes vertibu inventarizaciju.

4.3. SVID un PEEST analize erozijas novérSanas attistibai piejiiras
regiona

P&tfjuma rezultati un no ekspertu intervijam apkopotie viedokli sniedza

pamatojumu piekrastes apsaimniekoSanas SVID (stipro, vajo pusu,

iespgju un draudu) analizes izstradei. SVID analize veikta, lai

pilnvertigak izvertétu erozijas noveérsanu ietekm&josos faktorus piejuras
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regiona un noteiktu iespg&jamos modelus piekrastes apsaimniekoS$anai
pret eroziju.

Piekrastes apsaimniekoSanas faktoru SVID un PEEST analizé doming
socialie, ekonomiskie un politiskie faktori, kas saistiti ar valsts atbalstu
un ES finans€juma piesaisti piekrastes apsaimnieko$anas sistemai. Lali
noteiktu biitiskakos SVID analizes faktorus, tika izmantota ekspertizes
metode. Nozimigako SVID faktoru noteikSanai tika izmantota paru
salidzinasanas metode.

Apvienojot visus ekspertu vertgjumus pa kritériju grupam un tos
summgjot, ieglitos rezultatus autore apkopojusi diagrammas un tajas uz
koordinatu asim atliktas péc paru metodes izvertétas komponentes,
noradot, cik bieZi eksperti tam devusi priekSroku salidzinajuma ar citam
komponentem.

Dazada pieredze un
zinasanu apmaina
50

Dabas resursu A Drogakas
_ sapratiga ,4‘ investicijas
1zmantosana

Tiras pludmales un '

nepiesarnotu g
piekrastes Gdeni \“‘
Pieaugosais tiristu \
skaits

Sadarbibas iesp&jas
starp dazadam
institlicijam

Dabas un
kulttirvides
daudzveidiba

Aktivas
nevalstiskas
organizacijas un
uznemeji

Avots: autores veidots attéls, balstoties uz ekspertu vertejumiem
4.1. attels Stipras puses piekrastes aizsardzibai pret eroziju.

4.1. attela redzams, ka eksperti ka butiskakas stipras puses piekrastes
apsaimniekosanas attistibai piejliras regiona ir atzim&jusi dabas resursu
sapratigl izmantosanu, kam seko pieredze un zinasanu apmaina, aktivas
NVO un uznéméju sektors, ka ari dabas un kultiirvides aizsardziba.
Interesanti, ka droSas investicijas netiek uzskatitas par vienu no
stiprakajam pusém.
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PEEST analiz€ doming socialie, ekonomiskie un politiskie faktori, kas
saistiti ar valsts atbalstu un ekonomisko stratégiju ilgtspgjigai piekrastes
attistibai.

4.4. Piekrastes apsaimniekoSanas scenariji

Nemot vera erozijas teorétisko bazi, piekrastes apsaimniekosSanas
pieredzi arvalstis, iesaistito puSu analizi un esoSo situaciju Latvija,
autore izvelgjas $adus pickrastes apsaimniekoS$anas scenarijus Latvijas
piejuras regiona:

1. scenarijs - Piekrastes apsaimniekoSanas politiku un noteiktus
pasakumus piejiiras regionos isteno valsts un regiona atbalsta
programma un instituicijas

Sis scenarijs paredz, ka piekrastes apsaimnieko$ana tiek Tstenota valsts
vai regiona izveidotas un finans&tas organizacijas, ka pieméru var
atzZimét Vides aizsardzibas un regionalas attistibas ministriju vai tas
parraudziba esosas iestades un Regionu plano$anas agentiiras. Sads
scenarijs tiktu istenots, izmantojot valsts un pasvaldibu finansgjumu.
Piekrastes apsaimniekoSanas programmas ietvaros ikgadgji tiktu veikts
litodinamiskais monitorings, lai noteiktu krastu erozijas c€lonus un
vietas, kuras tas ir iesp&jams un vélams, péc iespgjas efektivak veikta
tas noverSana.

2. scenarijs - Piekrastes apsaimniekosanas politiku Tsteno uznéméji
un iedzivotaji

Saja scenarija pickrastes apsaimniekoSanas politikas ievieSana tiek
istenota piekrastes uzpéméjiem un iedzivotajiem apvienojoties
nevalstiskajas organizacijas, un piesaistot personiskos, ka ari ES
struktiirfondu un EK programmu finanSu resursus. Scenarija
nevalstiskas organizacijas veic piekrastes apsaimnieko$anas plana
izstradi un izglito iedzivotajus, bet piekrastes uzne€méji un iedzivotdji
veic krastu aizsardzibu, ievieSot noteiktus projektus konkréta teritorija.
Valsts vai pasvaldibu institlicijas potenciali var biit iespgjamais partneris
sados projektos, piedaloties gan saturiski, gan sniedzot [idzfinansgjumu.
Piekrastes aizsardzibas programma tiek Tstenota periodiski atkariba no
finans&juma piesaistes iespejam.

3. scenarijs — Piekrastes zonas apsaimniekoSanas tiek istenota ka
Kopigs fonds starp valsts, regiona, uznémeéju un iedzivotaju sektoru
Piekrastes zonas apsaimniekoSanai tiek nodibinats kopigs piekrastes
fonds un ta administracija. Fonda valdei tiek uzdoti 1.scenarija
aprakstitie politiskie uzdevumi, kas tiek istenoti, balsoties uz valsts,
nevalstiska un privata sektora kopigu finans€jumu sadarbibas projektu
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ietvara, ietverot gan publiska, gan privata kapitala un ES struktirfondu
un EK programmu finans€juma piesaisti programmu realizacija.
Finans@juma sadalfjums ir atkarigs no piekrastes aizsardzibas mérka un
katras organizacijas iesaistes projekta. Fonda valdg atrodas visu nozaru
parstavji gan no valsts, gan privata sektora, ka ar1 zinatniskajam
institiicijam. Piekrastes zonas apsaimniekoSana tiek 1stenota meérktiecigi,
risinot konkrétas vietas problémas, kas traucé ilgtsp&jigu attistibu,
sekmg piekrastes pludus un apdraud infrastrukttiru vai ekas.

4.5. Piekrastes zonas apsaimniekoSanas scenariju hierarhiju
analize

Lai izvértétu piekrastes zonas apsaimniekoS$anas politikas ievieSanas
modelus, promocijas darba autore izvélgjusies veikt hierarhijas analizi,
pieaicinot ekspertus. Kriteriju grupu komponensu salidzinasanai
izmantota paru metode.

Hierarhijas analizes metode ir sistematiska procedira problémas
elementu hierarhiskai sakartoSanai. Probléma pakapeniski tiek sadalita
arvien vienkar$akas dalas — dekompozicijas. Eksperti salidzina dalas pa
pariem, noveértejot problémas elementu mijiedarbibu un tas hierarhisko
intensitates pakapi (sintézi).

Ekspertu analizes pamata ir amerikanu matematika T.Saati hierarhiju
analizes metode (The Analytic Hierarhy Process). Ta izmantota, lai
zinatniski pareizi organiztu ekspertu darbu un veiktu ekspertu
vertéjumu rezultatu apstradi (Saati, 1980).

Eksperti ka nozimigako krit€riju grupu ir novertgjusi regiona intereses,
kur vidgjais prioritates vektors ir 0.405. Tas nozimé, ka piekrastes
efektivas apsaimniekoSanas scendrijam jabuit virzitam uz regionalo
politiku un regionalas ekonomikas mérkiem ilgtsp€jigas un lidzsvarotas
attistibas nodroSinasanu, piekrastes apsaimniekoSanu un iedzivotaju
izglitoSanu.

P&c nozimigakas intereSu grupas — regiona intereseém ka piemeérotakais
piekrastes apsaimnieko$anas attistibas scenarijs tik atzits kopigs fonds.
Regiona intereSu grupa, kopiga fonda apsaimniekoSanas scenarijam nav
liels diapazons, par ko liecina minimala prioritates koordinatas vertiba
0.178 un maksimala vertiba 0.290. Kopiga fonda modela parsvars
regiona intereSu grupa liecina, ka piekrastes apsaimniekoSana ar
vienotam valsts, regiona, nevalstiska un privata sektora mérktiecigam
darbibam atbilstu regiona noteiktajam veértibam ekonomikas attistisanai
piekraste.
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Nemot vera hierarhijas analiz€ izvirzitos kriterijus, kopigs fonds
arvalsts, regiona, uznémejdarbibas sektoru un iedzivotaju iesaistiSanos
ir atzits par vispiemerotako visas piecas kritériju grupas. Sads pickrastes
apsaimnieko$anas scenarijs biitu salidzinosi efektivi ievieSams, Tstenojot
ES intereses, ka arT atbilstu uznémgju, valsts, regiona un iedzivotaju
interesm — nodroSinot efektivaku resursu apsaimniekoSanu, veicinot
iedzivotaju izglitosanu, attistot sadarbibas iesp&jas, ka ari sekmgjot
sociala taisniguma jautajumu risinasanu.

g 0650 T
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< 0.550 + 0.47
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>
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2 0250 + 0.264
5
& 0.12
£ 0150 ¢ 0.141
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0.050 +
-0.050 - Valsts unregions Uzpémgji un iedzivotaji ~ Kopigs fonds

Avots: autores veidots attéls, balstoties uz hierarhiju analizes rezultatiem

4.2 attéls Hierarhiju analizes metodes rezultati piekrastes apsaimniekoSanas
scenarijiem

Fonda nodibinajums nodro$inatu savstarpgjo sadarbibu, piesaistitu ES
un starptautisko projektu finans€jumu, ka arT visu intereSu grupu
parstavniecibu. ST politikas modela galvenais pozitivais aspekts biitu
privato partneru/uznémeéju iesaiste piekrastes apsaimniekos$ana, ka ari
elastigums, jo apsaimniekoSana tiktu Tstenota mérktiecigi, risinot
noteiktas regiona problémas. Tadgjadi varétu tikt veicinata ilgtspgjiga
attistiba, uzpéméjiem iesaistoties piekrastes vides efektivaku resursu
izmantoSana. Piekrastes apsaimniekoSanas scenariju tiek planots attistit,
pielietojot principu ,,piesarpotajs maksa”, ka arl valsts un regiona
atbalsta mehanismus ilgtsp&jigai un integrétai uznémgejdarbibai, privato
Tpasnieku atbalstu un projektu veida. Izmantojot apvienotu finans€juma
vai atbalsta modeli, netiktu uzlikts administrativs vai finansials slogs
vienai institlicijai vai organizacijai.
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SLEDZIENI

Promocijas darbam izvirzitie uzdevumi izpilditi, darba mérkis
sasniegts un hipotéze — Efektiva piekrastes apsaimniekosana
mazinas erozijas ietekmi uz tautsaimniectbu un veicinas ilgtspejigu
attistibu — pieradita.

Autores veiktie pétfjumi ir teor€tiski un praktiski nozimigi, ar
ieglitajiem rezultatiem butiski papildinata regionalas ekonomikas
un piekrastes apsaimniekosanas teorgtiska baze —analiz&ta erozija
ka piekrastes attistibu trauc@jo$s spéks arvalstis, novertéti un
aprekinati erozijas raditie zaudéjumi Latvijas piejliras regiona, ka
arl pamatots piemérotakais attisttbas scenarijs piekrastes
apsaimniekoS$anai.

P&tijuma ietvaros pirmo reizi praktiski izverteti Latvijas piekrastes
erozijas raditie socialie, ekonomiskie un ekologiskie zaudéjumi.
Pétijumu rezultata salidzinatas Liepajas notekiidenu attiriSanas
iekartu alternativas, lai pamatotu ieprieks§ izvélétas alternativas —
binas ekonomisko neizdevigumu salidzingjuma ar pludmales
piebarosanu.

Izmantojot hierarhiju analizes metodi, pamatots piemérotakais
erozijas ietekmes nover$anas attistibas scenarijs piekrastes regiona.

GALVENIE SECINAJUMI

Erozijas c€loni ir dabiskie un antropogénie faktori, palielinoties
antropogénajai slodzei, butiski pieaug tas atrums. Irbes Saurums ir
vieniga vieta, kur krastu antropogénas ietekmes loma erozijas
procesu attistiba ir nieciga; par&jiem Latvijas jiiras krastiem
antropogénas ietekmes nozime veido bitisku apjomu — aptuveni
vienu treSo dalu. Krasta noskalojumu atrums laika perioda no
1992. Iidz 2007. gadam salidzinajuma ar 1935.-1992. gadu ir
paatrinajies lidz pat 6 reizém.

Klimata izmainu ietekme tiek prognozéts, ka juras tidens limenis
lidz §T gadsimta beigam celsies par 0.5m. Ta rezultata Latvijas
noskalota krastu platiba sasniegs no 1084 lidz 2000 ha.

Ekonomiski attistitakas valstis, pieméram, ASV, Lielbritanija,
Niderlande ir izveidojuSas fondus krastu erozijas un piekrastes
pludu riska minimiz€Sanai un kompensacijas mehanismu
pielieto$anai. Valstis ar zemaku attistibas IlTmeni cilvéku labsajatai,
vides ekosistémai, ekologisko pakalpojumu kvalitatei un
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kultirveésturiska mantojuma saglabasanai netiek pieSkirta tik
biitiska nozime.

Piekrastei visa pasaulé ir ieve€rojama vides, ekonomiska, sociala,
kultiras un rekreativa nozime. ES piejaras regioni veido aptuveni
40% iekszemes bruto kopprodukta un tajos dzivo gandriz 40% ES
iedzivotaju. Piekraste ir ieve€rojama prieksrociba, tacu tas pievilciba
un nakotne ir apdraudéta, jo picaug slodze uz ekosisttmam un
noverojamas klimata parmainu sekas.

Latvija 496 kilometrus gara Baltijas jiras piekraste ar lielam un
mazam ostam un Baltijas jiras regiona garakajam smilSu
pludmalém ir bitiska valsts t€la komponente un nozimigs attistibas
resurss, kas daudzu gadsimtu garuma ir pozitivi ietekméjis Latvijas
attistibu un starptautisko atpazistamibu.

Latvijas piekraste atrodas 17 viet§jo pasvaldibu administrativajas
teritorijas, no kuram cCetras ir republikas pils€tas Riga, Jirmala,
Ventspils, Liepaja, bet pargjas 13 — pasvaldibu novadi.

Pickrastes pa$valdibu kopplatiba ir 8100 km? (12.5% Latvijas
teritorijas), 12% no tas aiznem Cetras republikas pilsétas. 2010.gada
sakuma piekrastes pasvaldibas pavisam dzivoja 989.5 tikst.
iedzivotaju.

Ar Latvijas piekrasti ir saistitas $adas nozimigakas nozares —
transports (ostu darbiba), zvejniecibas un zivsaimnieciba, thirisms,
pickrastes dabas vértibas, mezsaimnieciba, lauksaimnieciba un
energijas pakalpojumi (v&ja elektrostacijas).

Attistibas planosana piekrast ir sadrumstalota un vaji koordingta.
Lidzsin€jos nozaru politikas planoSanas dokumentos piekraste ka
vienota telpa izdalita netika. Valsts institlciju savstarp&ja sadarbiba
un sadarbiba ar vietgjam pasSvaldibam un sabiedribu piekrastes
attistibas planosana ir neregulara, nav instrumenta sadarbibas
uzlabosanai.

Esos$ais normativais reguléjums par zemes TpaSumtiesibam
piekrastes josla, valsts, pagvaldibu un citu zemes Tpasnieku
kompetenci piekrastes joslas apsaimniekoSana un krastu erozijas
ierobezosana, ka arl privatas zemes izmantoSanu sabiedribas
vajadzibam publiskas infrastruktiiras veidoSanai ir nepilnigs.

Ka galvenais trukums esoSajai piekrastes aizsardzibas sist€mai ir
iesaistito puSu Saurais nozares skatljums (uzpéméjiem, vides
ekspertiem, buvvaldes specialistiem, iedzivotajiem u.c.),
nevelesanas mainit ierasto kartibu, atSkirigs zinasanu limenis un
pieredze, savstarp&ja neuzticiba un sava viedokla pozicionéSana, ka
arT aizlieguma nevis kopiga labuma principi neveicina ilgtsp&jigu
attistibu. Valsts Itmeni ir nepiecieSams atzit, ka ekonomiska
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attistiba var notikt tikai uz vides rékina un nebaidoties no ta, So
pamatprincipu vajag akceptét, ka arT izstradat caurspidigus
nosactijumus uzpémeéjiem, lai resursu izmantosana notiktu efektivi
un veicinatu ilgtsp&jibu.

Ricibas krastu erozijas ierobezoSanai nereti ir zinatniski
nepamatotas un neefektivas, jo praktiski ieteikumi jaras krasta un
upju grivu erozijas ierobezosSanai, kas ir ietverti atsevisku projektu
un konsultaciju materialos, nav apkopoti un netiek popularizgti.
Sabiedribas izpratne par piekrastes attistibas jautagjumiem ir
vienpusiga un lidzdaliba 1émumu pienemsana ir kampanveidiga, jo
informacija par piekrastes jautajumiem ir sadrumstalota, neregulara
un nav pieejama vienuviet.

Kopuma piekrastes apsaimnieko$ana vai attistiSana iesaistito
ekspertu skatfjuma krastu erozijas integréta noveérSana ir efektivs
process, kuram ir ieguvumi un butisks pozitivs efekts gan
uznémeéju, gan regiona un nacionala liment.

Piekrastes apsaimnickoSanas scenariju ievieSana nakotné liela mera
ir atkariga no finans€juma, pasSvaldibas atbalsta un uzpéméju
intereses iesaistities programma. Eksperti atzimé, ka savu
ieguldijumu piekrastes apsaimniekoSanas scenarija ievieSana jadod
gan valstij un pasvaldibam, gan nevalstiskajam un privatajam
sektoram.

Arvalstu pieredze uzrada jiiras zinatnisko institiitu uzturé$anu visas
valstts. Erozijas nov€rSanu veic centraliz€ti valsts vai specialas
programmas ASV, UK, Bulgarija un dalgji Krievija. lgaunija ir
nolémusi nefinansét krastu aizsardzibu, bet Lietuva ir izveidots
kopigs fonds, sadarbojoties valsts, privatajam un zinatniskajam
sektoram.

Krasta stiprindjuma oficiala atlauSana pierada valsts stratégijas
trikumu un savstarpgjas darbibas pretrunas, ka ari veicina nepareizi
izvelétu krasta stiprindjumu buvniecibu pickrasté, tadéjadi dazu
gadu laika saasinot problému vél vairak.

Ja tiek pienemta pati mazaka veértiba par 1 m? zaudetas zemes jeb
1LVL m? tad 50 gadu laika minimalie zaud&jumi LR sastada
8470000 LVL. Sie zaudgjumi aptver tikai zemes kadastralo
vertibu, nenemot vera iespg&jamo pievienoto vertibu, auglus, nozaru
mijiedarbibu un ekologiskos pakalpojumus. Saskana ar Martinez
(2007) petijjumu par Pasaules krastu ekologisko, ekonomisko un
socialo svarigumu Latvijas ekosist€émas pakalpojumu produkcijas
apjoms globala Itment tiek lests ka 155.74 milj. LVL piekrastes
(Iidz 100 km no tdens Iinijas) sauszemes dabas vertibam, 2.48 milj.
LVL tdens akvatorijam, kopa sastadot 158.22 milj. LVL.
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Izmaksu-ieguvumu analizes rezultati rada, ka biinas izbiives un

krasta piebaroSanas tiras tagadnes vertibas ir pozitivas, pie diskonta

likmes r= 3% un ikgadgji proporcionalas ienakumu ieguves.

Ekonomiski visizdevigaka alternativa ir pludmales piebaro$ana no

kuga, kam pozitiva tira tagadnes vertiba ir pie diskonta likmes

r=3% visos gadijumos un pie r=5%, rékinot ienakumu atdevi vidgji

un pec 10 gadiem.

Izmaksu-ieguvumu un multikritériju analizes rezultata tiek ieteikts

Tstenot alternativu piebaros$ana no kuga.

Piekrastes apsaimniekoSanas attistibai izvirzami tris attistibas

scenariji:

= piekrastes apsaimniekoS$anas scenariju piejliras regiona isteno
valsts un regiona programmas;

»  piekrastes apsaimnieko$anas politiku piejaras regiona uztur
uzn€mgeji un iedzivotaji;

= piekrastes apsaimniekoSanas scenariju isteno ar valsts, regiona,
uznéméju un iedzivotaju kopiga fonda lidzekliem..

Ka piemerotakais attistibas scenarijs, nemot veéra hierarhiju analizeé

izvirzitos kritérijus, novertéts Kopigs fonds starp valsti, regionu,

uznémgjiem, iedzivotdjiem un nevalstisko sektoru. Fonda

nodibinajums nodros§inatu savstarp&jo sadarbibu, piesaistitu ES un

starptautisko projektu finans€jumu, ka arT nodro$inatu visu interesu

grupu parstavniecibu.

PROBLEMAS, PRIEKSLIKUMI TO RISINASANAI

1. probléema - Krastu erozijas ietekmes rezultata tiek ierobezota
saimnieciska darbiba piekrastes regiona, vienlaicigi netiek nodro§inata
efektiva piekrastes apsaimniekoSana aizsardzibai pret eroziju.

Priekslikumi problemas risin@jumam

Efektivai erozijas noverSanai ir nepiecieSami izejas dati, kurus iegiist
juras litodinamiska monitoringa rezultata, veicot visu piekrastes
vertibu inventarizaciju.

Atbilstosi zinatniskajiem petjumiem Latvija, - nepiecieSams
nodro§inat saneSu materiala parvietoSanu garam $kérslim, tadgjadi
noversot maksligi radusos deficitu. Tas biitu pielietojams ostas molu
smilSu aiztures noverSanai un bagarétds smilts depon&Sanai
piekrastes seklajos tidenos — 11dz 5 m.
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= Ekonomikas ministrijai ir javeic prognozes pickrasté ieguldito
lidzeklu atdevei, ka to dara citas valstis saskana ar nozaru atdeves
aprékina formulam.

= Kopiga fonda izveide starp wvalsti, regionu, uznémgjiem,
iedzivotajiem un nevalstisko sektoru, nodro$inatu savstarpgjo
sadarbibu, piesaistitu ES un starptautisko projektu finansgjumu, ka
arT nodroSinatu visu intere$u grupu parstavniecibu.

2. probléma — Atfistibas planosana piekrasté ir sadrumstalota un vaji
koordingta. LidzSingjos mnozaru politikas planosanas dokumentos
piekraste ka vienota telpa izdalita netika. Valsts institiiciju savstarpgja,
ka arT sadarbiba ar viet§jam paSvaldibam un sabiedribu piekrastes
attistibas  planoSana ir neregulara, nav instrumenta sadarbibas
uzlabosanai.

Priekslikumi problemas risinajumam:

® NepicecieSams izstradat specialu Integrétas piekrastes zonas
apsaimniekos$anas likumu.

® Nepiecie$ams izveidot atsevisku piekrastes regionu, kura - atbilstigi
dabiskajam un ekonomiskajam priekSrocibam tiktu planota
lidzsvarota attistiba. NepiecieSams izstradat vienadus saisto$os
noteikumus piekrastes regiona Iimeni, kurus ieviest piekrastes
regiona paSvaldibas, lai nodroSinatu dabas un vides aizsardzibu,
veicinatu ekonomisko attisttbu un noverstu nepareizu piekrastes
apsaimniekoSanu (Saulkrastu Baltas kapas; privata apbtive kapu
teritorija u.c. piemeri).

® Ekonomiskas attistibas pasakumus piekrasteé nepiecieSams lidzsvarot
ar vides kvalitates nodroSinasanu. Lai jutigaja piekrastes josla
saglabatu piekrastes dabisko noturibu pret riska faktoriem un
mazinatu klimata parmainu izraisito apdraudéjumu iedzivotajiem un
biivém, ekonomisko darbibu vélams koncentrét esosajas pilsétu un
ciemu robezas. NepiecieSamibas gadijuma jaunu apbivi planot
virziena uz iek§zemi. Zvejas laivu un jahtu piestatnes, naktsmitnes
un citus tirismam nepiecie$amos pakalpojumus vélams koncentrét
ari arpus pilsétam un ciemiem — vietas, kur jau ir izveidota atbilstosa
infrastruktiira, vai uzsakta tas attistiSana, nosakot $adas vietas gan
nacionala, gan vietgja Itmenpa teritorijas attistibas planoSanas
dokumentos

® Teritorijas planotajiem ir jastrada péc autores izstradatas metodikas,
lai noteiktu vislielako socialekonomisko atdevi piekrastes
apsaimnieko$ana pret eroziju.
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3.probléma — Latvija ir janodroSina socialais taisnigums piekrastes
teritorija, proti, nedrikst pielaut, ka individam ir jacie$ citas personas
nepardomatas vai savtigas darbibas rezultata.

Priekslikumi problemas risinajumam:

®  Latvija butu jaizstrada tiesibu akts, kas precizé pickrastes joslas
piederibu valstij un nodod lietosanas tiesibas pasvaldibam. Ir jabut
atrunatiem kompensacijas mehanismiem erozijas gadijuma -—
nedrikst pielaut, ka privatipasums atrodas piekrastes josla (attaluma
no udenslinijas 11dz augstakajam vilpu bangam). Ir japaredz jiras
litodinamiskais monitorings, lai varétu noteikt, kuras vietas un kada
veida krasta aizsardziba ir pielaujama, kuru istenoSanu var veikt
noteikti visa erod&jama zona ar speciali izdotu MK rikojumu. Sai
programmai ir jabiit caurspidigai un skaidri defingjamai.

® Neizstradajot integrétu pickrastes apsaimniekoSanas programmu, kas
paredzétu ostam kompensét smilSu deficitu, netick ievéroti
ilgtspgjigi attistibas principi. NepiecieSams veikt $adus pasakumus
valsts méroga, lai samazinatu pludmales piebaro$anas izmaksas.

® Erozijas apdraudéta zeme un nekustamais TpaSums, kas iegits
Tpasuma lidz 1991. gadam jakompens€ ar lidzvertigu zemes TpaSumu
lidz 10 km attaluma no juras un/vai janodroSina dzivojamas &kas
parvesana/kompens€Sana. Privata krastu aizsardziba ir jaaizliedz
sociala taisniguma dgl, privatipaSumu krasta aizsardzibu drikst veikt
tikai ar speciali izdotu MK rikojumu, pasvaldibai un privatajiem
investoriem apvienojoties, lai vienotos par visa erodéta krasta un
blakus zonu aizsargstiprinajumu/-iem, kura/-u izvéle tiek pamatota
ar litodinamisko monitoringu un zinatnisku p&tijjumu.

®  Latvija pickrastes apsaimniecko$anas programmas ietvaros jaizglito
iedzivotdji par erozijas jautdjumiem un javeido apziniga sabiedriba.
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INTRODUCTION

One of the main objectives for prosperity in Latvia is sustainable
economic development that would contribute to the increase of the
standard of living for the citizens and overall growth of the country. The
Author of the Doctoral Thesis is of the opinion that the efficient
territorial management and integrated regional development is the
primary path to sustainable economic development of any kind.

By the end of the 20" century, a new tendency came into focus all
over the world — migration of the population towards the coastline when
choosing the new residential areas closer to the recreational
destinations. In Latvian coastal area, where the main load historically
comes from specific economic sectors (including fishery and related
human activities), a significant anthropogenic load has been added from
persistent and increasing human presence that is related to the choice of
location for residency and recreation. As a result, the intensity and
density of construction has inevitably increased; therefore the stress
from human activities on the coastal area has to be considered as a
significant source of impact and is a reason why strict normative
regulations have been passed regarding the restrictions of the economic
activities within the coastal area of the Baltic Sea and the Gulf of Riga.
Human economic activities within the coastal area are considered as an
independent factor for stimulation of geologic processes and influencing
the formation of the coastal structure, therefore the coastal area has been
granted a status of special protection area with general restrictions for
human economic and other activities, justified by the Law on Protection
Belts with the objective to prevent the processes of coastal erosion.

Coastal erosion has always been a sensitive issue along the Baltic
Sea and the reason is unpredictability and uncontrollability of the
natural forcing factors — intense storms. Over time, the problem has
become even more topical, especially in the context of climate change
and subsequent increase of the frequency and intensity of the storms,
slight rise of the sea level, intensity of beach erosion, etc. These impacts
are combined with the direct impacts of human activity — construction
within the offshore and coastal areas, deficiency of the drift residues and
dredging of the sea, as well as the increase of the load of the growing
tourism sector on the coastal vegetation and relief of coastal sand dunes.

Due to the aforementioned factors of unfavourable impacts, a
periodic and intensive inflow of seawater into coastal areas has been
observed over the past 50-100 years, causing significant erosion and
retreat.
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It is worth noting that the total length of the Latvian coastline is
nearly 1/3 (26%) of the state borderline and already the population in
the coastal area, which is considered as a territory 5-10 km from the
coast, have reached 1 million inhabitants. Based on the monitoring data
from the previous century, it is established that due to the coastal retreat
of up to 200 m, the sea has dangerously approached the farms, villages,
and towns that had been built in formerly safe locations. Around 65% of
the sea coasts are influenced by different stages of erosion. Almost 50%
of inhabitants of the coastal areas of Latvia, a number of which tend to
increase during the tourism season, are exposed to the risk caused by
erosion — meaning that they can lose their lands, buildings, and
infrastructure, including important objects from the point of view of
tourism, urban, cultural, and historical monuments. At present, no
robust calculations have been carried out for identification of the
economic losses caused by damage to extensive land areas of the Baltic
Sea, or calculations of options for diminishing of those losses with
respective measures of coastal protection.

Despites the urgency of the issue and the success that has already
been reached in order to tackle it, there does not exist a united and
systematic information database about the “lost” territories to the Baltic
Sea, the parameters and characterisations of those territories,
information about the ownership, nor the summary of losses both from
the impacts to the human and natural environment and material and
cultural values. The situation is even more complicated because of the
fact that great part of the coastal area, especially territories that lie in the
possession of the Ministry of Finances of the Republic of Latvia, are not
registered in the Land Register, and therefore it is not possible not only
to use the official information system as a data source, but also to
determine the losses of cadastral or market value for the land losses. In
addition, a lack of appropriate methodology for the calculation of socio-
economic losses of cultural and historical monuments and infrastructure
of state importance has to be pointed out. The losses, including in a
form of costs, occur not only due to loss of existing material and natural
values and investments in coastal protection, but also from the profit
that is not derived, for instance, in forestry, agriculture, tourism, and
other sectors. At present, calculations by summarising the mutual
impacts are not practiced either in Latvia or other Baltic States, since
the appropriate methodology for the calculation of such losses has not
been developed.

The urgency of the aforementioned issue has been also
acknowledged at the state level and a solution has been put forward — in
2008 the concept for registering state land properties on the coast of the
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Baltic Sea and the Gulf of Riga has been approved. Still, it has to be
pointed out that this is only the beginning of addressing the problem, as
this action is not aimed at diminishing or prevention of the complex and
multidisciplinary impacts of erosion per se, but can only be considered
as a first step towards the creation of the set of instruments for the
fundamental definition of the problem and development of the
modelling of subsequent possibilities for tackling of it. In 2011, the
“Guidelines for the spatial planning of coastal area for 2011 — 2017~
have been endorsed, highlighting the importance of coastal erosion as
obstructive to sustainable development.

It is even added to the socio-economic urgency of the issue due to
the indistinguishable but essential area of unfavourable impacts related
to the emotions of the coastal inhabitants — fear of property loss and
subsequent natural urge to protect it by any ways and means, resulting
in uncoordinated and inefficient coastal protection measures without
any strategic planning. Such local approach for solving of a global
problem does not improve the situation and even adds to the
inconsistency of the coasts. Individual coastal protection and
fortification constructions solve the problem in short term and locally
and always involve a negative side effect of causing erosion of higher
intensity in adjacent properties and bringing more lands to threatened
areas. Countermeasures, including construction of appropriate
protective structures, are not only tasks to be managed by local
governments, but also to be included in the territorial plans of the
coastal towns and rural municipalities, becoming a united strategy by
common coordination. Lack of interest in taking the initiative and
centralised tackling of the issue on the state level is one of the reasons
why the previous attempts of solving the problem have not been
successful or even resulted in increasing economic losses.

The object of the research within the Doctoral Thesis is coastal
erosion but the subject of the research — efficient and economically
justified protection against erosion in the Latvian coastal region.

Hypothesis: Efficient coastal management strategies will decrease
the impact of the coastal erosion on the national economy and will
contribute to the sustainable development of the coastal region.

To address the above hypothesis, the objective of the Thesis is to
develop a methodology for calculating the losses due to coastal erosion
within the coastal area of Latvia, as well as to assess the scenarios for
coastal management and selection of the most appropriate strategy.

In order to achieve these objectives, the following tasks have been
performed:
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1. Study of the historical development of the Latvian coastal
area and defining the causes and coefficients of coastal
erosion, as well as analysis of the international experience in
prevention and management of erosion.

2. Evaluation of the role and importance of the coastal region in
the Latvian economy, survey of the coastal monitoring data,
and analysis of the legal basis for coastal planning.

3. Evaluation of threatened areas, elaboration and application of
the methodology to the calculation of the losses due to
erosion in the coastal region.

4. Elaboration and comparative assessment of the coastal
management scenarios.

Limitations of the research

Due to a limited amount of the research literature and insufficient
monitoring data for the entire coastal area within the territory of Latvia,
detailed calculations of the losses due to erosion are performed for the
area of sewage treatment plant of Liepaja city.

In order to achieve the objectives, perform the tasks and prove
hypothesis, the following data and sources were used:
= Laws of the Republic of Latvia, regulations of the Cabinet
of ministers;
= data of Central Statistical Bureau;
= data, researches, programmes and statistical information
of the Ministry of Economics, Ministry of Environment
and Regional Development, Ministry of Welfare,
Ministry of Finance, State Regional Development
Agency, State Employment Agency;
= published research results of Latvian and international
scientists on the related topic;
= theoretic and analytic literature;
= other information sources stated in the list of source.

Monographic or descriptive methodology was used for interpretation
of research results based on existing scientific viewpoints. Methodology
of analysis and synthesis was used for individual study of elements of
the problem and formulation of the coherency. Methodology of
scientific induction was used for formation of scientific assumptions
and interconnections between separate elements. In order to systemitise
and explain empirical data, logic and deduction were utilized.

For the analysis of the losses due to erosion the interviews were
performed, for calculation of the economic benefits the methodologies
of cost-benefit analysis, sensitivity analysis and multi-criteria were
used, for identification of environmental services a methodology of
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benefit transfer was employed, for the determination of the value of the

coastal properties a hedonic methodology was applied.

For the identification of the options of the coastal protection against
the erosion in Latvia, the interviews of the experts in the field were
performed, stakeholder analysis, SWOT and PEEST analysis,
methodologies of pairing and hierarchical analysis.

Innovativeness of the Doctoral Thesis

1. Within the Doctoral Thesis, the evaluation of the socio-economic
and ecologic losses due to coastal erosion in Latvia was carried out
for the first time.

2. Based on international experience and research performed by the
Author, the plausible development scenarios were elaborated and
evaluated, as well as methodological recommendations proposed
for the calculation of the losses and coastal region protection
against erosion.

3. Problems and risk factors of the coastal erosion were surveyed, as
well as introduction of risk management approaches and efficient
coastal management was promoted by structuring of the losses for
the Latvian coastal area.

The originality of the research and results included in the Doctoral
Theses has significantly contributed to the theoretical basis of the
regional economics and coastal management — coastal erosion has been
analysed as detrimental to the coastal development, international
experience assessed, calculation of losses for the Latvian coastal region
performed, as well as the most appropriate development scenario for the
Latvian coastal management selected and justified.

The economic significance of the research — the results of the
Doctoral Thesis form a methodology for sustainable development of the
coastal region by evaluation of the socio-economic and environmental
factors, as well as by offering integrated balance for the different target
groups. The growth of economic gross product is justified by efficient
investments in the coastal development.

Four defence theses were used for the proving of the hypothesis.

1. Erosion and its consequences is an impediment to the development
of the coastal regions in the case of an inefficient coastal
management.

2. Coastal regions have important role and economic development
potential, therefore sustainable and integrated development of
coastal areas is essential.

3. Erosion causes social, as well as economic losses on local,
regional, and even national scales.
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4.  Establishment of the common state, non-governmental and private
foundation is one of the most appropriate approaches for the
prevention and mitigation of coastal erosion.

1. THEORETICAL ASPECTS AND CAUSES OF
COASTAL EROSION

The Chapter is compiled of 31 pages, 8 tables and 7 figures.

In this Chapter, the causes and related factors of coastal erosion are
evaluated, historical development and impacts of coastal erosion on the
Latvian coastline assessed, as well as definitions and concepts of
international researchers analysed, focusing on the principles of
prevention of erosion and coastal management measures. International
coastal management experience is presented, particularly of the United
States of America, United Kingdom, Estonia, Lithuania, and Canada, as
well as the activities related to coastal protection against erosion that
have been carried out in Latvia.

1.1. Definition of erosion and historical evaluation

The term “erosion” is derived from Latin erosio, and its meaning in
Latvian in natural sciences is weathering (as a result of wind) and
transport, erosion and retreat (of soil) and rupture or decomposition (of
rock); the term “erosion” is also used in the field of nature protection
referring to deterioration of environment. Additionally, the term erosion
is used in medicine referring to superficial ulcers, and “the gradual loss
of property value” in the financial Thesaurus.

In scientific literature and official terminology of coastal
engineering the complex process of deterioration and retreat of sea
coasts is referred to as “erosion”, but in Latvian there is no
acknowledged national translation. The designation “erosion” is used
also in other languages: Erosion — in English; Erosion — in German;
aposus — in Russian; Erosion — in French. Therefore this internationally
and generally adopted term — Erosion — is used throughout the Doctoral
Thesis.

The term “erosion” conventionally refers to the process of erosion
and retreat of soil or rock base caused by the influence of water or wind
forces. The scientist and coastal researcher G. Eberhards is of the
opinion that for the designation of the process of erosion related to the
deterioration of the coastal rock base caused by impact of waves and as
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a result of coastal slope processes (landslides, landfalls, leaks) it is
correct to use the term “erosion and retreat of the sea coast”.

The erosion and retreat of the sea coast is a complex set of processes
comprising the following:

= shallow underwater and beach zones which are under the
direct and destructive (weathering) impact of approaching
waves, as well as transportation, sorting, and
accumulation of the loose sedimentary material caused by
the impacts of wind force and sea currents;

= the basic coast, deterioration of which is influenced not
only by wave activity but also the coastal slope processes,
current movement of surface and groundwater, wind force
and other meteorological occurrences, even by biological
factors.

Analysis of the historical development of the coastal erosion can be
reviewed along with the development of coastal engineering, which has
originated as early as 3500 BC as a result of early port activities and
establishment of maritime trading traditions. Construction of port berths
and moles was performed by manual labour and on a large scale. In
several contemporary ports, historically built infrastructure still exists,
but it appears as a subject of research mainly of underwater
archaeologists. Most of the ancient ports have vanished after the fall of
the Roman Empire. The remaining evidence shows that engineering
activities were chiefly aimed at development of port infrastructure but
there are exceptions of coastal protection structures in urban areas, for
instance, in Venice.

During the 20" century, the practices of coastal protection evolve
from protective measures to beach nourishment or sand replenishment.
Even as recently as the 1950s, the hard solutions for coastal protection
against erosion and destructive storm impacts were mostly dams and
breakwater moles. Suggested by private interests or local communities,
these solutions were widely used for coastal protection in order to
ensure the use of the coastal area for recreation during the period of
1920-1930, but nevertheless many beaches were erosing. Coastal
scientists could not continue to rely on the efficiency of hard protective
measures, therefore initiating development of methodologies grounded
on natural characterisations of sand dunes and beaches. As a result
artificial beaches and fortifications for the sand dunes were created —
engineering solutions for dispersion of the wave force and protection of
the coastline that were considered as more economically beneficial and
environmentally friendly.
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Limited knowledge of coastal inhabitants and municipalities on the
subject of transportation processes of coastal sediments have resulted in
inappropriate choices of coastal protection and erosion prevention
measures. In numerous cases, the issue of coastal erosion is being
solved locally causing aggravation of the situation or inducing other
environmental problems in adjacent or remote sites (within 10 km).

1.2. Impact of erosion on Latvian coastal orientation and processes

As in other European countries, in Latvia the intensification of
coastal erosion processes can be observed, particularly toward the end
of the 20" and beginning of the 21* century, causing losses of territories
and exposing buildings and infrastructure to danger. Cartographic data
for the entire Latvian coastal area have been registered since the 1920-
30s and was used as a basis for maps representing the modification of
the basic ggastline within ';ne previous 60—79 years.

730N

—
20-30 krasta maksimaia atkapsanas viena vétra (m)

Source: G.Eberhards, J.Lapinskis “Coastal processes of the Baltic Sea in
Latvia” ( "Baltijas jiras Latvijas krasta procesi"), 2009.
Figure 1.1: Threatened areas with erosion risk conditions; key risk
conditions of coastal erosion in Latvia.

In Figure 1.1, five different coastal areas of Latvia are displayed, as
well as the level of coastal erosion within the particular sectors
indicated — the sectors with high-level erosion risks are marked with red
and the sectors with low level erosion risks - in green. The most
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significant retreat of coastline has occurred north of Ventspils city (150—
200 m), as well as in Jarkalne (80-130 m), Nida (120-130 m), and near
Ragaciems (100-120 m). The most significant increase in the coastal
volume has been registered in the area of Irbe Strait (100-200 m), south
of Ventspils city (100-200 m), and at M&rsrags (200 m). It is expected
that within the following 50 years the Latvian coastal areas of the Baltic
Sea and Gulf of Riga in Kurzeme will suffer the most from coastal
erosion, losing three times as many territories as Southern part of the
Gulf of Riga and Vidzeme region. The following data has been
obtained within the project KALME (2009):
= the average and maximum rate of coastal erosion will
exceed the current rate by 30-100%;
= erosion is expected to occur in locations where it has been
observed within the previous 10 years with the increase in
total length of threatened coastline by 10-20%;
= the total length of threatened coastline will mainly
increase by adding previously stable coastal sectors to the
risk area, focusing on points and capes of the coastline, as
well as sectors of anthropogenic stress caused by hydro-
technical constructions of the ports;
= by 2060, the territory of Latvia will decrease by ca.
10 km? as a result of the coastline retreat.

The characteristics and intensity of the geological processes, stress
on the coastal areas, as well as the coastal conditions and modifications
are determined by natural and anthropogenic factors (Lapinskis, 2010).
It has to be pointed out that in terms of coastal evolution it is not
possible to isolate the impact of a single, particular factor, as the
complex structure of the sea coasts has formed as a result of various
interrelated and reciprocal (feedback) processes and factors, therefore
the anthropogenic impact should be reviewed within a context of the
impacts of natural factors, as well as the synergy of all aforementioned.

In general it can be concluded that the intensification of coastal
erosion in Latvia is directly related to the trend of the maximum storm
surge water level increase during the previous 30 years within the
coastal area of the open Baltic Sea as well as the Gulf of Riga, with
remaining insignificant positive and recurrent (cycles of 4-5 years and
20-21 years) changes in the average sea level within the coastal areas.
The key factors for long-term changes of the average (relative) water
level of the Baltic Sea were vertical movements of the Earth crust
(rising/sinking), eustatic rise of the sea level (eustatic - denoting or
relating to worldwide changes in sea level, caused by the melting of ice
sheets, movements of the ocean floor, sedimentation, etc.) and changes
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in water balance in the Baltic Sea that caused a rise of the sea level of
1.5 mm per year on average in the 20" century (Meier, 2007).

The key natural coefficient of coastal erosion is storms, the intensity
of which is significantly increasing influenced by anthropogenic factors
(port activities and construction of breakwaters and jetties into the sea.
It has been proven that the intensity of coastal erosion has increased six
times during the last 20 years, but the area of accumulative lands has
decreased four times.

Longshore.
current

Source: Martin Associates. The Local and Regional Economic Impacts of the
Deepwater Port Systems, 2008.
Figure 1.2. Development longshore current sediment transportation

The Figure 1.2 shows the shipping route channel with a jetty
preventing the accumulation of longshore current sediments from the
active coastal processes.

1.3. Basic principles of coastal protection against erosion

Historically, people have always responded to the threats of erosion
by constructing coastal fortifications and protective installations in order
to maintain a constant buffer zone between the land and the sea. This
has been carried out based on the assumptions that the coastline has
always been in the existing condition and has never changed. As the
knowledge on the coastal processes increased, this viewpoint has
changed radically, and subsequently the opinions regarding the coastal
protection measures have evolved (French, 2001).
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Coastal protection functions are naturally appointed to the beaches,
stacks of pebbles and rocks in the shallow water and on the shore,
coastal vegetation, conditions of freezing and ice formation.

Artificial coastal protection solutions can be divided into two
groups: heavy, massive constructions or “hard” solutions (jetties,
breakwaters, protective walls, gabions, etc.) and “soft” protective
solutions (dune fortification, beach nourishment with sand and “’green”
solutions) — less massive structures and installations. It is essential to
determine the wusage time, efficiency, design, construction and
maintenance costs of the installations when choosing the solution for
coastal protection, even though neither of the aforementioned can be
expressed as universal indicator and can vary for different coastal
sectors depending on specifications of coastal processes and other
aspects.

1.4. Threatened areas and international experience in coastal
management

The coastal area is comprised of three interrelated and dynamic
systems: economy, ecology, and geomorphology, and currently there
is a standing competition among them (Green, 1999).

The global climate change impacts on the natural environment and
socio-economic sensitivity of this environment, determined by the
potential of biophysical and geophysical effects are presented in the
Figure 1.3. For the mitigation of the sensitivity such measures as
planning and autonomous actions can be implemented, otherwise
described as coastal management focused on local coastal protection or
coastal fortification and installation of protective constructions in
specific locations.

The term coastal management was first used after 1950 in the
United States when a natural protection area in Virginia was
established. Next time it appears in the report “Our Nation and the Sea”
in 1969, and coastal management was acknowledged by the law with
the “Federal Coastal Zone Management Act” in 1972. The United
States thus have extensive experience in coastal management and
protection against erosion.

In the middle of the previous century the hard coastal defence
measures were globally widely used, whereas at present the approach
has significantly changed and soft solutions are selected instead —
nourishment of beaches, fortification of sand dunes and other “green”
solutions.
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The most efficient asset for the prevention of and protection against
coastal erosion is the beach with its natural relief and supplementary
agents (dunes, rocks, fallen trees, as well as frost and ice formations
during the winter periods).

Sensitivity Resistance Adaptation -
authonomous
planning

|Natural
sensitivity
v
| Biophysical and geophysical effects | :
G!obal rise of the NATURAL ENVIRGNMENT
climate water level s :::;~
chenge Adaptation .
Impact ; -
potential Resistance | authonomous

planning

Socioeconomic

sensitivity
>V
Socioeconomic
impacts SOCIOECONOMIC
ENVIRONMENT

Source: Landscape-scale socio-economics of sea-level rise (Knogge et al.,
2004)
Figure 1.3 Interactions of natural and socioeconomic environment in a
contexts of global climate change.

International experience shows that it is required to perform an
annual monitoring of complex litho-dynamic processes within the
coastal area (sea currents, wind, etc.) in order to identify the causes of
development and interrelations of the erosion factors. In Latvia several
monitoring research studies have been carried out, co-financed by
Environmental Protection Fund, but these studies are neither regular nor
based on long-term strategic planning.

Economically more developed countries, for instance, the United
States of America, the United Kingdom, and the Netherlands, have
established foundations for the minimisation of the risks of coastal
erosion and flooding, as well as application of compensatory measures.

65



For the evaluation of the projects for protective infrastructure
development against the coastal erosion, a methodology of cost-benefit
analysis has been used internationally.

2. EVALUATION OF THE SOCIAL, ECONOMIC
AND LEGAL ENVIRONMENT OF THE COASTAL
REGION

The Chapter is compiled of 35 pages, 6 table and 8 figures.

In this Chapter the Author presents substantiation for the term
“coastal region” and defines the scope of the concept. Characterisation
and analysis of the coastal region provides information on key socio-
economical sectors within the coastal region. In this Chapter the
development potential of the coastal region is analysed and socio-
economic indicators compared against indicators of the country in
general as well as of various regions separately. Within this Chapter, the
analysis of legal environment is provided for all regulatory acts and
documents related or applicable to the coastal region.

2.1. Definition of the coastal region and identification of the border
areas within the territory of Latvia

The coastal area or more precisely and as acknowledged in Latvian

scientific terminology — coastal region — comprises the present and historical
formations of the coastline, underwater relief, as well as the sediments on the
shore and in the sea. The coastal region is an area of interaction of two
different environments with specific processes, sediments and ecosystems.
For the coastal regions of every sea or ocean two key areas are distinguished:
the land area with a seaward limit or the coast (Piejiira) and the area of the
water body with a landward limit - the shore (Jirmala).
The natural borderline of the Latvian coastal region, according to the
geomorphologic identification, marks the Coastal Lowland, the limits of
which can be distinguished by the oldest coastline of the ancient Baltic Ice
Lake. Based on the literature analysis and use of clearly defined terms the
Author defines the coastal region as municipalities, towns and cities within
the Coastal Lowland with the seaward limit of the land area corresponding
to the border of the administrative territory. This definition of the coastal
area is a combination of natural, economic and administrative criteria,
determining a coastal area directly influenced by economic activities. The
coastal region in Latvia comprises the following municipalities, towns,
and cities:
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1. Municipality of
Carnikava; 10. City of Riga;
2. Municipality of Dundaga; 11. Municipality of Roja;
3. Municipality of Engure; 12. Municipality of Meérsrags;
4. Municipality of Grobina; 13. Municipality of Rucava;
5. City of Jirmala; 14. Municipality of
6. City of Liepaja; Salacgriva;
7. Municipality of LimbaZzi; 15. Municipality of Saulkrasti;
8. Municipality of Nica; 16. City of Ventspils;
9. Municipality of Pavilosta; 17. Municipality of Ventspils.

The total area of the coastal region covers 8100 km? (12.5% of the
territory of Latvia) and 12% of the area is formed by the republican-level
cities. The legal definition of the terms referring to the coastal region or
coastal area may vary in different countries, the reasons being political or
social. The coastal region within the Thesis is understood as a combination
of administrative and territorial units with the key economic fields — port
activities, fishery, tourism services, as well as with the local inhabitants and
tourists, but the term “coastal area” refers to the identification of the natural
borders of the coastal zone — existing natural and cultural values. At
present, the approximate area of the coastal territory is 1651.5 ha.

2.2. Characterisation of the economic development of the
Latvian coastal region

It is complicated to characterise the coastal region because of its
heterogeneity and varying viewpoints of the different target groups.
Namely, according to the statistical regional classification of the Regulation
No. 1059/2003 (EC), the coastal municipalities correspond to 3 statistical
territorial units of NUTS 111 level — Riga, Pieriga and Kurzeme, whereas the
coastal region administratively and territorially lies within Riga and
Kurzeme planning regions, but the statistical data for the time period until
2008 is registered for former administrative units - districts and larger
cities, without distinguishing among particular coastal municipalities or
civil parishes.

In the region of Riga and Pieriga the average density of population is
105 pers./km™, bet in the central part of the region (Riga, Jarmala, Pieriga)
— 280 pers./km?, which is three times as many as the average in the
country. In Kurzeme region the density is 23.3 pers./km? and without cities
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of Liepdja and Ventspils this indicator decreases till 13.9 pers./km?,
therefore showing the Kurzeme region as the least populated in Latvia

In the beginning of 2010 the population of coastal municipalities was
989.5 thousand inhabitants (44% of the population of Latvia), and 90% had
declared Riga, Liepaja, Ventspils or Jiirmala as the place of residence.

Taking into account the different sizes and levels of importance of the
coastal territories, the Author has evaluated the average demographic and
socio-economic indicators of the coastal municipalities included in this
group. The indicators are presented in the Table 2.1.

Table 2.1

Demographic and socio-economic indicators of the coastal municipalities

Coastal Munici-
Indicator munici- | Latvia oy
" palities
palities

Changes in population (2005./2010.), % -1.84 -2.1 -1.6
Density of population in the beginning 12.4 34.9 17.3
of 2010 (pers./km™)
Index of demographic stress 531.1 513.8 513
Number of citizens below working age 13.7 13.7 14.3
in the beginning of 2010 (%)
Number of citizens of working age in 65.3 66.1 66.1
the beginning of 2010 (%)
Number of citizens past working age in 21 20.2 19.8
the beginning of 2010 (%)
Income tax revenues in municipal 299.8 367.3 286.5
budgets in 2008 (LVL)
Income tax revenues in municipal 212.1 265.9 207.5
budgets in 2009 (LVL)
Unemployment level in 2009 (%) 4.4 5.1 5.7
Unemployment level in 2010 (%) 10.6 12 13.4
Number of economically active 19.8 30.8 18.3
individual entrepreneurs and enterprises
per 1000 citizens in 2008

Source: Regional development in Latvia 2009, 2010.

The analysis of the demographic and socio-economic data of the coastal
municipalities leads to a conclusion that economic indicators
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regarding the income level in the coastal municipalities are higher if
compared against the level in Latvia in general, but lower regarding the
number of citizens of working age. The level of unemployment in the
coastal municipalities was 4.4% in 2009 and 10.6% in 2010, which is
lower if compared against the situation in other regions and Latvia in
general, while the number of permanent residents is decreasing more
rapidly in the coastal municipalities than in the rest of the country on
average. This can be explained by the coastal environmental protection
policies and higher estate market value. Comparing the income tax
indicators it can be concluded that in coastal municipalities this indicator
is lower by 67.5 LVL than average in Latvia, but at the same time it is
higher by 13.3 LVL in 2008 and by 4.6 LVL if compared against the
indicators of inland municipalities. As the key indicator the
unemployment level should be pointed out, which was lower in 2009 and
2010 than average in Latvia. These data represent economic potential of
the coastal municipalities, which are not fully used according to the
income tax levels and number of economically active individual
entrepreneurs and enterprises per 1000 citizens.

2.3. Assessment of stakeholders and chief socio-economic sectors of
the coastal region

Coastal region is considered as important on a national, as well as
international, level due to its natural, economic, and cultural resources.
European Union has acknowledged the significance of the coastal
territories within the common system, including the Latvian coastal area,
which is still underestimated on many levels nationally (Cooper, 2008).
The coastal territories of Baltic Sea in Latvia are particularly sensitive.
Coastal ecosystems are rich in biological diversity of flora and fauna, the
area is economically active as a location for trading centres and ports, as
well as frequent tourist destination points. However, these aspects
influence not only the regional economy but also the quality of living of
the local residents. Generally, the following interactive groups of
stakeholders can be distinguished within the Latvian coastal region, the
interests of which come into contact with respect to the issues of coastal
development: coastal inhabitants, coastal entrepreneurs (ports, fishery
businesses, wind parks, etc.), coastal natural values and coastal tourism.

The principal economic sectors related to the coastal area in Latvia are
— transport and logistics (port activities), fishing and fishery industries,
tourism, coastal natural values, forestry, agriculture, energy production

69



(wind power). The sectors of tourism and transport provide the greatest
contribution to the GDP of the state, as well as cause the biggest stress on
the coastal area. Fishery industries have important role in Latvian regional
development by providing the jobs and decreasing the level of
unemployment. Economic activities of the sector do not cause significant
impacts on the coastal erosion (except the constructions of breakwaters,
groins, and jetties), whereas the measures for the coastal protection
against the erosion cause losses to the fish resources.

Agricultural and forestry activities within the coastal area are minimal,
but nevertheless the local clear cutting and deforestation take place in
order to free the space for new residential houses or improvement of the
condition of existing buildings, therefore causing environmental changes.

Within the Latvian coastal area there are 23 biotopes that have been
acknowledged by European Union as under protection, covering 90% of
the coastal area of protection — the dunes and the beach. 20 of the coastal
biotopes have been listed as the most endangered — areas of specific
protection comprise 45% of the total length of the coastline. Economic
activities within these territories are limited, thus having a positive impact
on the prevention of the coastal erosion as the biotopes function as a
primary defence against the erosion and retreat of the coast lands.
Nevertheless the restrictions without considering alternative possibilities
for the economic activities and appropriate guidelines may cause the
opposite effect — for instance, Piejiura Nature Park does not fulfil the
assigned functions and vast areas of valuable biotopes have been lost
since 2005 as it is not possible to control the stress from the tourism
sector.

2.4. Analysis of the legal basis of the coastal planning

According to the objectives of the Thesis the analysis of the applicable
legal and regulatory documents has been carried out. The results show
that there is a lack of a unified viewpoint on the issues of the coastal
development on the level of national politics. There are no support
measures for the sustainable use of the coastal potential, even though the
coastal planning documents provide a definition of total coastal values,
the overall objective of the coastal development and thee sub-objectives,
as well as a specification of required actions and main tasks in order to
ensure the sustainable development of the coastal region. However, the
observation of the regulations of Latvian legal acts regarding both nature
protection and territorial planning is complicated by insufficient
financing.
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Existing management tools do not contribute neither to the
cooperation for the coastal development planning, nor coordinated and
rational attraction and use of financing.

The coastal development planning is fragmented and poorly
coordinated. In the previous planning documents for sectoral policies, the
coastal region was not marked out as a single and united space. Internal
cooperation of governmental institutions, as well as cooperation with
coastal municipalities and general public for the coastal development is
irregular and there are no existing tools for the improvement of the
cooperation and mutual understanding. The present methodology for
identification of the areas of protection considers the variable
characterisations of the areas and differences in coastal processes
insufficiently. The current regulations on land property rights within the
coastal area, competence of the state, municipality and other land owners
regarding the coastal area management and limitation of the impacts of
the erosion, use of private lands for public infrastructure development
therefore providing accessibility of coastal territories, as well as granting
a resort status to the underwater objects of cultural heritage, do not
stimulate a rational and coordinated attraction of financing for the coastal
development. The requirements for the territory use and construction with
consideration of the negative impacts of climate change, as well as
ensuring the observation of characteristic design and construction
principles, where identified, are incorporated in the regulations of coastal
municipalities insufficiently.

Actions taken in order to tackle with coastal erosion are frequently
carried out without any scientific grounds and prove to be inefficient, as
the practical recommendations for the limitation of coastal erosion on the
seaside and river estuaries resulting from single project or researches are
not summarised and promoted. The Law on Protected Belts has been
amended, allowing the construction of coastal fortifications in the dunes,
contradicting with the former environmental policies of the Ministry of
Environment and Regional Development and causing threats to the
coastal resources by inappropriate coastal defence structures. The
aforementioned amendment of the law is only accurate in combination
with respective and binding guidelines or recommendations that currently
have not been issued by the Ministry.

2.5. Integrated Coastal Management

Integrated Coastal Management (ICM) is defined as dynamic,
multidisciplinary and repeated process, which can be used for stimulation
of the sustainable development of the coastal areas.

71



In Latvia the principles of ICM have not been applied widely, even
though sometimes integrated planning takes place without reference to the
ICM, but according to the principles on the intuitive level.

The establishment of a separate institution for implementation of ICM
has not been planned in Latvia, but increasing the capacity of existing
institutions and providing training for the experts on ICM aspects instead.
Currently the implementation of ICM recommendations is being carried
out within the INTERREG III project “Integrated coastal development in
the Baltic Sea Region/BALTCOAST” with participation of seven Baltic
Sea Region countries.

Although the involvement of general public and representatives of
various target groups is mentioned as necessary and already actively
practiced, it frequently occurs as a formality and the results are
inefficient. As possible forms of cooperation the examples of Association
of Local Governments and Association of Coastal Municipalities can be
given.

Key preconditions within the processes of ICM are the involvement of
all the possible stakeholders and target groups, transparency of vertical
and horizontal communication as well as ICM implementation.

The Author reviews the estimation of results for the integrated coastal
management returns in USA and China, where the estimations were
carried out in a 10-year perspective. For the first five years period
(without ICM) the average increase in the economic sectors was
calculated and the results attributed as annual standard increase. Then the
difference between the standard increase and annual increase that was
calculated for the next five year period (with ICM) therefore was
considered as the return of integrated coastal management costs

The following formulae were used for the estimations: 2.1, 2.2 and 2.3.

Av = v, — v, (2.1)
v =3k —mg‘ﬁ;@ -3r oy, e 22)
= 37 Bl 57 Zhach 23)
where

v1; Vo — benefits as net present value for the two scenarios with and
without integrated coastal management;

b- benefits /return from economic sector, LVL;
c-— costs related to the economic sector, LVL;
e— external expenses, LVL;

d- costs of integrated coastal management, LVL;
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i— indexes of included economic sectors (1,2,...,n);

j— indexes of included external expenses (1,2,...,m);

k- indexes of included costs of integrated coastal management
1,2,...X);

r— discount rate.

Efficiency of the integrated coastal management costs was proven
where the yearly growth of the economic sectors increased by 23% to
49%,

3. IMPACTS OF COASTAL EROSION ON THE
SOCIO-ECONOMIC DEVELOPMENT OF THE
COASTAL REGION

The Chapter is compiled of 40 pages, 13 tables, 21 formulae and 12
figures.

This Chapter is devoted to the evaluation of the economic risks of
coastal erosion within the Latvian coastal region and identification of the
impacts. For the estimation of the return of the projects tackling with
coastal protection, the Author has used a cost-benefit analysis.

3.1. Evaluation of the economic risks caused by erosion

In order to evaluate the economic risks caused by erosion in Latvian
coastal region and their possible impact on the socio-economic
environment, it is required to acknowledge all appropriate indicators
specific to Latvia.

Having reviewed the classical theories of risks, the Author is of the
opinion that the coastal erosion corresponds to the definition of the
economic risks, therefore it can be considered as an economic risk for the
Latvian coastal region. The Author concludes that the erosion risk factors
cause a multiplying effect on the socio-economic groups of the coastal
region.

Data obtained within the research and international experience was
used in order to develop a system of indicators for the Latvian coastal
region.

According to the risk assessment indicators defined within the
research, the coastal regions can be divided into following risk categories:

= regions of high risk — municipalities of Jirmala, Liepdja,
Riga, Ventspils, Salacgriva;
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= regions of average risk - municipalities of Saulkrasti, Roja
and Nica,

= regions of low risk — municipalities of Pavilosta,
Carnikava, LimbaZi, Mérsrags, Engure, Dundaga, Grobina,
Ventspils and Rucava.

In order to perform estimations for the Latvian coastal region,
identification of all the coastal values is required, as well as classification
of the values by calculation classes, assessment and interpretation of the
values as monetary quantities. This was performed based on identified
socio-economic indicators, Latvian coastal region analysis, benefit
transfer analysis, as well as the methodology developed by the Author for
the assessment of the values, which is described in the following chapters.

3.2. Economic methodology for the assessment and interpretation of
the coastal values as monetary quantities

As the policies for environmental protection and management are
developing in the EU, the necessity for economic evaluation of the
environmental ecosystems is increasing. The key driving force for the
economic evaluation is Water Framework Directive, which is particularly
notable as it introduces the economic aspects in the development of
policies for water protection and management. Within the Water
Framework Directive it is provided that the compensatory measures in
cases of loss of protected territories have to be based on the principle of
equivalence, for instance, defining the situations when socio-economic
aspects can be taken into account within the decision- making process
regarding required actions for the water protection, including the
application of the results of cost-benefit analysis to the political processes
and resolutions.

For the assessment of the coastal values the cost benefit analysis was
carried out (CBA), providing the calculation for the condition when the
sum of all positive impacts of the project increases the sum of all negative
impacts, with values of all the impacts being estimated - most often
interpreted as monetary quantities (DG Regional Policy, 2005). For the
cost benefit analysis the economical evaluation concept is frequently
used, known as “willingness to pay” — determination of the maximum
amount of money that a person is ready to pay in order to receive a
benefit. The economic benefit is not related to the changes in amount of
money or price, the aim is to interpret the value of the individual benefit
in monetary terms.
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Additionally the benefit transfer methodology was used within the
research, which defines the transfer of benefits as transfer of the
estimated values from changes in environmental system to a new study,
which is different from the study where the values were originally
estimated. Environmental value transfer can be defined practically as the
transfer of existing economic values estimated in one context to estimate
economic values in a different context. During the last decades the benefit
transfer methodology has been widely used in politics.

The hedonic pricing methodology is used for estimation of the value
for the benefits without market value, for instance, by indirect estimation
of the value of fresh air of calm neighbourhood. This method can be used
for estimations of the real estate prices in different neighbourhoods and
determining the price people are ready to pay for attractive scenery and
fresh air. However, there is a possibility that the results obtained by
application of these methodologies are inaccurate or even largely
incorrect.

The travel cost methodology evaluates the mean travel costs per one
visitor, therefore estimating the price for the “entrance fee” or amount of
money the person is willing to pay in order to see the object or visit a
place.

In the case of Meta-analysis the complete transfer of the function of
benefits is performed, but it is based on the data and results from
numerous researches providing a selection for the model development.
The approach of meta—analysis is much more precise than benefit transfer
methodology as it is possible to include additional variables in the model,
enabling the explanation of the variations in the results and improving the
accuracy of the estimates. According to the study by Martinez (2007) on
ecologic, economic and social importance of the coasts, the value of the
Latvian Ecosystem Service Product on a global scale is estimated at
155.74 mil LVL for the coastal ecosystems (up to 100 km from the
coastline) and terrestrial natural values, 2.48 mil LVL for offshore,
totalling 158.22 mil LVL.

The Author is of the opinion that the benefit transfer methodology has
substantial advantages in comparison against other methods of monetary
evaluation. Application of the benefit transfer methodology does not
require survey of primary data, as it is based on information resulted from
researches where other (previously described) evaluation methods were
used. Benefit transfer methodology enables the economic assessment for
the environmental “goods and services”, as well as the changes in the
estimates for use values and non-use or passive use values (in case the
studies providing the mentioned estimates were used for the benefit
transfer).
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3.3. Economic methodologies and their hierarchical role in politics

For the coastal protection against erosion it is essential to evaluate the
investments against the benefits, as the principle of economic efficiency
provides the purposeful and rational use of public resources, which
include the investments for protection against the coastal erosion.

Investment planning and implementation is not possible without
detailed economic analysis of benefits and efficiency, namely
determination of the level of profitability for the particular amount of
capital investment, considering the time aspect of the monetary value.

Within the coastal region, the investments can be classified according
to the form of ownership — state, municipal, private as well as common
direct and real investments, considered as long term projects by all
investors. All investments have to be aimed at a certain economic result,
respectively, certain level of income. This effect is estimated as the
difference between the income during the period of use of investment
resources and costs within the same period (general spending, taxes of all
levels). This difference can be either positive or negative.

The Author has calculated economic efficiency for the coastal
protection investment project by applying the methodology of cost benefit
analysis.

For the calculation of costs and benefits of the coastal erosion a pure
present value is determined for the specific coastal sector, where the
coastal; protection measures are to be applied, according to the formula
No 3.1.

NPV = ZT Ly T Zt

=0 (1)t St=0(14ny?

(3.1)

where

Z — coastal protection costs and value of the lost land area due to coastal
erosion, LVL;

t  —time period;
— discount rate;

L —total value of the protected land area (LVL), which is calculated according

to:
L=E+ Gy 3.2)
where
Gwa — value of the land area accumulated as a result of coastal protection,
LVL,;
E  —value or the eroded lands, LVL
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The analysis was performed for a time period in a 50 year perspective,
and defining the following objectives: to estimate the impact of the
project, amount of investments, as well as to calculate the net profit and
adjust the discounting to the values 2012.

The Author is of the opinion that a discount rate of r=3% should be
applied within this research, which is commensurable to the inflation
index, but does not include direct factor of profit. Comparatively low
discount rate can be explained by the required installation of the coastal
fortification structures — there is no equal alternative of investment for the
money. The discount rate therefore defines the required amount to be
received at a present day in order to cover all the payments in the future
assuming that the bank will offer a deposit rate of at least 3%.

In the Doctoral Thesis the political impacts on the socio-economic and
cultural environment within the coastal region are evaluated, as well as
the main steps towards the sustainable long term political decision
making defined, respectively, the public needs and requirements have to
be evaluated against the indicators of usability and sustainability (social
justice in the coastal region), first of all satisfying the macro-economical
results and defining a subsequent objective afterwards (developed and
balanced coastal region). As the objective was never the coastal
protection, but a balanced development of the coastal region, including
coastal protection measures, the priority is the social justice, providing the
investments only after a qualitative accomplishment of the set indicators.
Therefore the investments are efficient (decrease of erosion, content
society) and economic (major return), and the outcome of the activities
demonstrate efficient political results.

Traditionally the cost benefit analysis includes the following stages:
financial analysis, socio-economic analysis, vulnerability analysis, and
multicriteria analysis if required. The aim of the socio-economic analysis
is to determine the costs and benefits the implementation of the activity
will provide to the society if compared against the situation when activity
is not implemented. The usual practice is to include in the analysis also
the indirect impacts or impacts that are disclosed by the market activities
insignificantly or partially. The analysis can be used for better
understanding of distribution of the costs and benefits by various
influenced social groups, as well as if the particular activity is supported
according to the public point of view.

Additionally the “polluter pays” analysis, which is included as a
component of multicriteria analysis or the environmental impact
assessment should be performed for the specific projects of environmental
protection and projects of environmental impacts.
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Based on the information from the interviews with experts as well as
the evaluation of the economic sectors of coastal region, the Author has
selected the following criteria for the multicriteria analysis.

Criteria Relevance

Protection of socio-cultural values 0,8
Natural scenery and historical heritage 0,5
Savings of the annual maintenance costs for municilpalities or 0,6
entrepreneurs

Increase of the administrative capacity, improvement of the 0,3
public knowledge level

Diversification of economic activities and sustainable 0,4
management

Evaluation of the Ecosystem Service Product 0,2
Balance of land areas and added value 0,4
Social justice 0,5
Equal opportunities 0,2
Environmental protection 0,4

Source: Figure developed by the Author
Figure 3.1. Multicriteria for comparison of coastal protection alternatives

The criteria for the multidisciplinary approach and integrated coastal
management are laid out in the Figure 3.1. Savings or losses from port
dredging, beach infrastructure renovation, and other coastal protection
measures were estimated as annual occurrences.

Within the Thesis, the methodologies of multicriteria analysis, as well
as cost benefit analysis were applied in order to calculate the economic
benefits from the coastal protection in Liepaja city.

For the estimation of economic benefits from coastal protection the
cost benefit analysis was applied in a 50 year perspective and with an
objective to determine the impacts and amounts of the project, as well as
to calculate the net profit by discounting to the present value of 2012.

3.4. Methodology for assessment of Latvian coastal values and
its substantiation

Evaluation of the coastal protection project with cost benefit analysis
methodology allows estimating not only the saved resources as a result of
the project, but also the potential income for the GDP from the saved
coastal areas or economic resources based on the financial analysis.

Production factors or economic resources refer to all materials
used in the production of goods and services. According to this basic
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economic principle the Author has developed a methodology for the
calculation of losses of the coastal region by taking into account the
following economic resources:
® material resources (nature resources (land) and a capital);
= human resources (employment, business opportunity and
information — resource that adds to the improvement of the
production).
For the calculation of losses the costs of production factors were
considered as basic principle:

. land — rent; = business ability — profit;
= capital — percentage; = information — payment.
= employment — salary;

According to the basic economic and production laws, as well as the
calculations of GDP following the methodology of income, the Author
has developed a methodology for the estimation of coastal values. In
order to identify the costs and benefits for the coastal region the
methodology was adopted for Latvian coastal area, considering the
characteristic environment and ecosystems, as well as the evaluated
socio-economic indicators.

The balance for the eroded lands is calculated by subtraction of the
summed areas of accumulated coasts from the sum of all areas threatened
by erosion (Formula 3.3).

T=Y%E-Yi%G, (3.3)
where
T- total losses of the coastal erosion within all the coastal area of Latvia, in
a definite period of time, ha;
E- lands threatened by erosion in a specified area, in a definite period of
time, ha;
G- accumulated lands in a specified area, in a definite period of time, ha.

According to the results of the research programme “KALME”, the
balance of erosion and accumulation for the most optimistic scenario in a
50 year perspective was calculated. The results are displayed in Table 3.1.
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Table 3.1

Prognoses for the Latvian coastal erosion and accumulation.
Areas in 2030 and 2060, ha

Summary balance 2030 2060
Eroded area (E) 310 1072
Accumulated area (G) 73 225
Lost area (T) 237 847

Source: Table developed by the Author based on KALME research results (2009).

The Author has developed a methodology for the calculation of the
coastal values and losses due to coastal erosion, specifically adopted for
the Latvian coastal situation.

1. Specification of the area of erosion

!

2.Calculation of the losses of socio-
economic sectors

v

3.Evaluation of the coastal protection

alternatives

v

4. Economic analvsis

v

5. Economic impact assessment

»

»

A 4

[ Conclusion ]

Source: Flowchart developed by the Author.
Figure: 3.2: Sequence of actions for the evaluation of erosion
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In the Figure 3.2 the whole set of actions to be performed within the
methodology is displayed. For each of the packages of iterations there are
subpackages of iterations with explanations and recommendations for the
application of the methodology for the calculation of losses. The first task
provides identification of the areas threatened by coastal erosion
according to the prognoses of the research of KALME project and
scientific consultations.

The second task provides the calculation of the total values of the
coastal erosion are according to the formula 3.4.

E=A+F+N+P+R+I1+H+B,

(3.9)
where
E- total added value of eroded coastlands, LVL;
A— agricultural value, LVL;
F- forestry value, LVL;
N — natural values, LVL;
P- values of constructions on private land properties, LVL;
R- values of industrial and business activities, LVL;
|- values of engineering constructions, LVL;
H- cultural and historical values, LVL;
B - beach losses, Ls;
where A — agricultural value are calculated according to the formula

3.5

Sh(abrar+Abrap+Claxa)

S "
A =Si*Ch+ X1 tx o + St
a, + +C§axA)(yr —yrk —”T) + Z}'L?‘S;]N * Cyhog(yr — yrk —

T) ++C5 (227, S§ + X7y Sy

+ SH(AL * a, + AL

(3.5
A - agricultural value for a specified area, LVL
Sa— lands of agricultural use per specified area, m?
Ca— cadastral value of agricultural lands LVL m™
t— years of erosion and retreat of the lands in the specified area in
increasing succession starting with the first, t=1,2,..., yrk
A - crop yield per m?, kg m?
a — average yield price, LVL kg™
Ay meadows, amount of hey from 1m?, kg m™
- hay price, LVL kg™
Cuxa— cadastral tax, LVL m?
Sg— total space of buildings of agricultural use, m?
Spgny—  total space of buildings of agricultural use that will not be

transferred to other locations, m?
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Cg— cadastral value of buildings of agricultural use, LVL m?
Cuxs — cadastral tax of buildings, LVL m

o - possibility of erosion % per year

yr— time period for the planning, number of years

yrk —  time period for the erosion and retreat of the lands in the specified
area, number of years

T- year of the planning period when the erosion and retreat of the

lands have begun, starting with the year of the beginning of the
planning period as first.

The Author has included all the possible benefits for the sectors of
social and economic activities in the calculation, except the related factors
of the fishery sector. This is justified with an assumption that the losses
caused by coastal erosion are being estimated under the classification of
industry and business sectors, as well as due to the limitations of research
(lack of statistical data, biased evaluation), therefore the calculation of
losses caused by coastal erosion to individual fishermen were not
included. Nevertheless it has been assessed that installations of protective
measures and fortifications against coastal erosion and even beach
nourishment cause losses to the fish resources and endangerment to the
underwater flora and fauna.

The calculations are performed according to the template by filling in the
available data of the socioeconomic sectors. The results of the calculations will
be presented in the first worksheet (E). If the data are not available, the tables
are to be filled with (0) or left blank. See the example in the Figure 3.3.

A B C D E F G H I ]
Ry U P L O R R
6 | 1084 ha -1 13766800 97 10840000 | 0.04 13333200 0.06 [ 50 | 40 | 10
7 1084 ha -2 175933200 8 10840000 15.00 13333200 0.06 50 40 10
8 1084 ha -3 45853200 29 ‘ 10840000 3.00 13333200 0.06 S0 40 10
9 | 1084 ha -4 607040000 73 10840000 | 15.00 | 444440000 200 [ s0 | 40 | 10
10 1084 ha -5 476960000 93 { 10840000 3.00 444440000 2.00 50 40 10
11| 1084 ha -6 370430442 100 10840000 | 0.00 370430442 1.3 | S0 | SO 0
12 1084 ha -7 386571202 96 10840000 1.489 370430442 1.34 S0 50 1]
13 1084 ha -8 515697282 72 10840000 13.401 370430442 1.34 50 50 0
14 #DIV-0! #DIV-0! ‘ 1] 0 #DIV-0! 0.00 0 0 0 ‘
15 . #DIV/0! #DIV/0! 0 0 #DIV/0! 0.00 0 0 0
16 #D1V/0! #DIV/0! ] | o #DIVA0 | 0 o | o 0 [
A7 i b G HDIVAOLL#DIVZO) 0 0 #DLV/0] 0 0 0 0

Source: Figure developed by the Author
Figure 3.3: Erosion calculatioen model visualisation, worksheet for
calculation of natural values
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In this example the coastal values are displayed, calculated according to
the formula:

N; = Sh*Ch+3 %t +S}, *J%+S}{, «Vy(yr —yrk —T) (3.6)
where
Ni — natural value and habitat value, LVL;
Sy — biotope area, m?;
t — number of the year, in which the erosion of the land occurs in the
specific quadrant, starting with the first year and in succession, t=1,2,..., yrn;
Vy - biotope value, LVL m-%
Cn  —cadastral value, LVL m-2
yr — time period for the planning period, number of years
yrk  — period in which the specific quadrant will be eroded, number of
years
T — number of the year within the planning period when the erosion in

the specific quadrant begins.

The calculations within the example are performed according to the
values of the benefit transfer, for instance, the minimal annual service
value of the coastal biotope is 0.06 LVL m'2, but average mathematical —
1.34 LVL m™. The land costs are determined according to the cadastral
values from 0.04 till 3.00 LVL m?, the market price — 15.00 LVL m?, as
well as according to the basic economic principles that the capital value is
10-90% more than the produced services, respectively 1.489-13.401 LVL
m2. The results show that the amount of losses in Latvian coastal area by
2060 will be 1.489 LVL m? - 370.43 mil LVL or 7.41 mil. annually.
These values are calculated without consideration of flood risks,
production work stoppage, coastal depletion and other risks.

The third task of the methodology provides the assessment of the
suitability of the coastal protection constructions as well as the
calculations of the future losses of adjacent territories caused by the these
constructions.

3.5. Economic analysis of the solution to the coastal protection
in Liepaja

In order to endorse the developed methodology, the Author has
chosen the example of sewage treatment plant in Liepaja city. In 2007-
2009, while working as an assistant to the project manager within the
project co-financed by the EU Cohesion Fund “Consultations for the
prevention of erosion in the city of Liepaja”, the Author observed that
there is no existing methodology for calculation and assessment of all the
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losses that incurred during the project time During the process of
preparation of the application for the environmental impact assessment
the State Environment Bureau requested information regarding the
possible locations of private properties, roads and other principal
infrastructure objects within the planned construction site of the mole.
However, knowing that the protected area of at least 40ha will be washed
off within 20 years after the construction of the mole, the decision was
made to choose this solution from the proposed. The sewage treatment
plant of Liepaja city is located on the coast of the Baltic Sea, ca. 7 km
north of the city. The coastal area is exposed to erosion and the future
operation of the plant is threatened. Approximately 15 years ago the
provisional coastal fortifications were installed which consisted of two
“walls” formed by old tyres, bound together by wooden planks and metal
wires, but during the storms of 1999, 2005 and 2007 these constructions
were washed off as well as a vast area of sand dunes.

As a result of the research the potential coastal protection solutions
were identified — construction of a mole 500 m of length into the sea and
beach nourishment with sand. For the latter two alternative solutions were
offered — nourishment from the beach and nourishment from the sea
(ship) by relocating the deposition pit of the dredged underwater sand and
sediments closer to the beach opposite to the existing water treatment
plant. The beach nourishment provided alternatives — to transport the sand
with vehicles of construction of the trestle bridge. As a result three
different prognoses were developed for the changes in the coastal line for
the three main alternatives.

According to the methodology and model of calculations developed
within the Thesis the Author assessed the potential benefits and losses for
each alternative.

Table 3.2
Value of acumulated-eroded lands in the result of developed coastal erosion
protection, LVL

Alternative Mole Beach nourishment|Beach
from coast nourishment by
feeding from the
ship
E Gka Eka Gka Eka Gka Eka
A — dry
meadows
- 370125 - - -
F - pine
forest - 227 370 - 51 675 - -
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Alternative Mole Beach nourishment|Beach
from coast nourishment by
feeding from the
ship
N — grey
dune,
Medzes
natural park | 80000| - 51000 - |10200
P — 3 private
hoses - 122 500 - - - -
| - road - 20000, - : ! !
B-beach 1350000| 157500 8750000 24 500| 1330000 24500
Total Ls 1300 000| 977495| 875000/ 812751330000 | 34700

Source: Table developed by the Author

The Author is of the opinion that in 2009 the cost benefit analysis
within the Liepaja case study was inaccurate as it evaluated and compared
only the possible costs of proposed alternatives, not taking into account
the losses to be incurred on other socio-economic sectors, as well as
environmental losses for each of the alternative.

The Author therefore performed the cost-benefit analysis for the mole
construction and beach nourishment alternatives by applying the values
determined in the tasks No 1-3 of the developed methodology,
considering different return periods and discount rates. The results are

presented in the Table 3.3.

Table 3.3

Results of the cost-benefit analysis for the coastal protection alternatives

Alternatives and variations according to the
different factors

Pure present value

Discount rate

Discount rate

3% 5%
0 alternative —average income, average losses -5833185.62| -4 155868.25
0 alternative — instant income as saved losses, -2 607 301.09 -419 405.39
average losses
Mole — average income 728 974.07| -1533637.58
Mole — income after 10 years -1226 436.89| -3 457 442.72
Mole — income after 20 years -2 153 453.14| -4785008.22
Nourishment from coast — average income 263 357.37 353 709.46
Nourishment from coast — income after 10 years -944749.66| -1568474.11
Nourishment from coast — income after 20 years | -2 209 274.23| -2 895044.11
il;lg;::zhment from trestle bridge — average 267875823 1470 709.66
Nourishment from trestle bridge — income after 1111097.23] -2713383.08
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Alternatives and variations according to the - Pure present_value
different factors Discount rate| Discount rate
3% 5%
10 years
Nourishment from trestle bridge — income after 3280622.86| -1778043.92
20 years
Nourishment from ship — average income 3388928.40| 2312872.67
Nourishment from ship — income after 10 years 1821 267.40 390 689.09
Nourishment from ship — income after 20 years 390 689.09 -935 880.91

Source: Table developed by the Author

From the results of the analysis it can be concluded that the alternative of
beach nourishment is the most beneficial if the sand deposition pit is relocated
to the position in front of the sewage treatment plant (for the feeding from the
ship), with more disadvantageous alternatives being mole construction and
beach nourishment from the coast. The alternatives of the mole and beach
nourishment have five negative pure present values and only at r=3% with the
benefit return divided proportionally by all years (average income). The
alternative of beach nourishment from ship has positive pure present value at
r=3% and only at r=5% and the most pessimistic scenario (income after 20
years) reaches a negative reduced value. The results for the nourishment with
trestle bridge are lower — negative reduced value at r=3% (income return after
20 years), but in the optimistic scenario (income return expected after 10 years),
the positive value is at r=5%. In order to define more precisely the results and
their fluctuations, the vulnerability analysis was performed in order to evaluate
of the suitability of the alternatives (Figure 3.4).

3000000 -
2000000 -
1000000 - .
0 - — - . :

—1-1000000 - ett Beach Beach Beach

3 9 nourishment nourishment nourishmnet
-2000000 1 via pipeline  from ship
-3000000 - H 6%
-4000000 - 7%
-5000000 - m10%

Source: Table developed by the Author
Figure 3.4: The results of vulnerability analysis for the coastal protection
alternatives at discount rates r= 6%, r=7%, r=10%
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The vulnerability assessment shows that the least sensitivity against
the changes of the discount rate and income return occurs for the
alternative of beach nourishment by feeding from the ship, but the most
sensitive is the alternative of the construction of the mole. Therefore it
can be concluded that this alternative has the least possible operation and
exploitation term. The results of multicriteria analysis show that the
alternative of beach nourishment has the prevalence of 4.6 if compared to
the other alternatives. The highest value for the mole alternative of 1.8
was registered for the criteria of annual maintenance costs, but the
nourishment alternative has two criteria that exceed the level of 1.8 —
protection of social and cultural value protection (3.2.), natural scenery
and historical heritage (2). Based on the results of the multicriteria
analysis the recommendation can be given to choose the implementation
of the alternative of the beach nourishment by feeding from the ship.

Evaluating the current situation when the water supply company SIA
»Liepajas Tidens” is no longer receiving the state aid for the underwater
sand deposition pit closer to the shallow water area, the Author is of the
opinion that the alternative with the beach nourishment is more optimal
than the mole alternative, not only due to complicated coastal processes,
but also considering the results of the economical analysis.

The Author caried out the analysis for the efficiency of the economic
indicators, see the Table 3.4.

Table 3.4
Efficiency of costs for the coastal protection alternatives for Liepaja water
treatment plant

Nourishment

Position Mole B_each with trestle Unde_:rwater
nourishment bridge nourishment

Total income, LVL | 18891842.00 1941684200 1987184200 19871 842.00

Total costs, LVL | 9931495.00 1793127500 1332190000 13034 700.00

Cost efficiency
indicators
Source: Table developed by the Author

190 108 149 152

The Author points out that the uncertainty in the calculations for the
coastal management indicates to the necessity to develop a methodology
for determination of the losses due to erosion for the coastal spatial
planners and other governmental service employees in order to justify the
opinion that the value of 1 m? coastal land is not only that of the area and
mineral rocks, but includes also the Ecosystems Service Product, as well
as the added values from socioeconomic and sectors.
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Analysis of the above described example of Liepaja sewage treatment
plant protection against the coastal erosion it can be concluded that it is
necessary to ensure the transportation of the sediment material along the
impediment, therefore dealing with an artificially created deficient. This
approach can be used in ports for prevention of obstructive sand
formations by the moles and deposition of the dredged sand in the
shallow coastal waters — up to 5 m of depth.

4. POSSIBILITIES FOR THE DEVELOPMENT OF
COASTAL MANAGEMENT IN THE COASTAL
REGION

This Chapter is compiled of 30 pages, 2 tables and 17 figures.

In this Chapter of the Doctoral Thesis, the possible models for the
development of coastal management policies are reviewed for the coastal
region of Latvia. According to the data gathered from the interviews with
international and local experts and stakeholders, as well as SWOT and
PEEST analysis, the most appropriate models for the development of
coastal management policies were selected and evaluated by application
of a methodology of hierarchical analysis.

4.1. Interviews with international experts

As a part of the research within the Doctoral Thesis detailed
interviews with coastal erosion experts from 6 countries were performed
(USA, United Kingdom, Lithuania, Bulgaria, Estonia, and Russian
Federation).

The objective was to compare and analyse the problems related to
coastal erosion and aspects of coastal management policies in different
countries.

International experience shows that by inaccurate choice of the coastal
protection measures occur when no long-term strategy and management
plans are developed and applied, causing economic losses for the coastal
region.

From the answers to the question given by the experts it can be
concluded that integrated coastal management scenario that provides
involvement of the interests of all the stakeholders within the coastal
region contributes to the sustainable development and sound stewardship
of the region in the future.
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In general, the interviews show that most of the experts consider the
development of coastal management policies including the coastal
protection measures as an urgent task to be performed in the near future,
and highlight the importance of scientific potential in tackling of the issue
of the coastal erosion.

4.2. Possibilities for coastal management from the point of view of
local stakeholders

The interviews with local coastal experts that were performed within
the research were carried out by employing the direct face-to-face
method, with partially structured questions (Kroplijs, 2004). The
interviews were performed at the work places of the respondents, with the
average length of 20-30 minutes during the time period of the interviews
from December 2009 to June 2010.

The objectives of the interviews were as follows:

1. to clarify the current situation and determine the necessary
changes in coastal management policies in order to prevent the
coastal erosion without suspending economic activity in the
coastal region;

2. to identify the possible models for the development of coastal
management policies from the point of view of the experts.

In total 32 interviews were performed, 16 (50%) of which represented
the construction boards of all the coastal municipalities, 3 represented
State Environmental Bureau, 3 - the Ministry of Environment and
Regional Development, 3 experts were from NGO sector, 3 were
entrepreneurs, 3 - independent coastal experts and one representative
from municipality. Similar to the international experts, the local
specialists also consider the development of coastal management policy
system as an urgent task for efficient coastal protection against erosion.

As the main disadvantages of the existing management practices the
following were mentioned: lack of common approach to how to react in
urgent cases of coastal degradation, the system is based on restrictions,
not solutions, multidisciplinary approach is practiced instead of
integrated, existing system does not contribute to the knowledge and
awareness of the general public, particularly coastal inhabitants, the
interests of the coastal region are nor defined. As a major shortage, the
permission for individual coastal fortification construction without any
detailed recommendations was mentioned.

The benefits from the efficient coastal management for the protection
against erosion can be classified on the level of local
businesses/inhabitants, as well as regional and national levels. The
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respondents acknowledge creation of a safe environment, social justice
and development of a new economic space as benefits for the private
sector. On the regional level as the main benefits are mentioned the
increase of the level of human activities within the coastal region,
preservation of the cultural and historical heritage and natural scenery,
balanced regional development, attraction of tourists, and efficient use of
the coastal resources. Representatives of the national level also stressed
the preservation of the cultural and historical heritage, growth of the GDP
and creation of the international image.

Implementation of the coastal management approach in the future is
principally dependant on the available financing, municipal support and
interest of the local entrepreneurs in participation in the programme. The
experts emphasize that for the implementation of the coastal management
approach the input should be provided from all the groups of stakeholders
- state, municipal, non-governmental as well as the private sector. The
results of the interviews show that education of the officers of municipal
construction boards as well as local inhabitants on the issues of coastal
protection and erosion processes is essential. Coastal inhabitants are put
off by the bureaucracy and relate the official processes to the considerable
investments in terms of time and finances, therefore in many cases people
choose to implement the coastal protection measures on their own, or
opposite - do nothing.

For the development of the efficient coastal management approach the
involvement of scientific experience and knowledge is required, as well
as initial data that can be obtained by performing the morphodynamic
monitoring and a general inventory of all the values within the coastal
region.

4.3. SWOT and PEEST analysis for the prevention of coastal erosion
risks

The results of the research and summarised opinions from the expert
interviews provided the information for the SWOT (strengths,
weaknesses, opportunities, threats) analysis, which was performed in
order to evaluate the preventive factors of the erosion within the coastal
area and to define the possible scenarios for the coastal management more
thoroughly.

Within the SWOT and PEEST analyses for the coastal management
factors the dominant are social, economic, and political factors, that are
related to the attraction of state aid and EU financing for the development
of the system of coastal management.
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In order to determine the key factors for the SWOT analysis the
methodologies of expertise was applied. For the further selection of
principal factors the pairing and comparison methodologies were
employed.

The Author has summarised assessments of the experts according to
the criteria groups and generalised the results in the diagrams of Venn,
which are presented in the next pages as figures. In the diagrams the
components evaluated according to the pairing methodology are marked
on the coordinate axes, as well as the frequency of acknowledgements
received from the experts if compared to other components.

Experience and knowledge
transfer

Reasonable use of natural 40 Safe investments
resources
20
Clean beaches and Diversity of natural and
unpolluted sea water cultural environment
Increasing number o Active NGOs and local
tourists inhabitants

Cooperation possibilities
between organisations

Source: Figure developed by the Author based on the expert evaluation
Figure 4.1 Strengths and weaknesses of the coastal management against
erosion.

As it is shown in the Figure 4.1 the experts have recognised a
reasonable use of natural resources as a principal strength factor for the
development of the coastal management scenarios, which is followed by
knowledge and experience exchange, active involvement of non-
governmental and business sectors, as well as protection of the cultural
environment. Peculiarly, but safe investments is not considered among the
key factors.
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Within the PEEST analysis the social, economical and political factors
are dominant, related to the state aid and economic strategy for the
sustainable coastal development.

4.4. Coastal management scenarios

Considering the theoretical basis of the coastal erosion, international
coastal management experiences, analysis of the stakeholders and current
situation in Latvia, the Author has chosen the following coastal
management scenarios for the coastal region of Latvia:

1% scenario — Coastal management policies and specific activities
within the coastal region are implemented by the state and regional
support programme, as well as related institutions.

This scenario provides that the functions of coastal management
implementation lies within the responsibility of organisations formed and
financed on state or regional level, for instance, Ministry of Environment
and Regional Development and various subordinate institutions or
Regional Planning Agencies. This scenario would be implemented with
state and regional co-financing. Within the coastal management
programme, the litho-dynamic monitoring would be performed annually
in order to determine the causes for efficient prevention of the impacts of
the coastal erosion.

2" scenario - Coastal management policies are implemented by local
entrepreneurs and inhabitants

According to this scenario the coastal management is a subject of
individual initiative when local entrepreneurs and inhabitants unite in
non-governmental organisations and attract personal resources, as well as
funding of EU and EC programmes. The development of the coastal
management plan and public education is performed by NGOs,
entrepreneurs and inhabitants of the coastal region participate in the
coastal protection as planned activities of the projects in specific and
predefined territories. State or municipal organisation potentially can
become a project partner by assisting in the activities or providing co-
financing. The coastal management programme is implemented
periodically depending on the financing possibilities.
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3" scenario — Coastal management is implemented by a common
foundation established by the representatives of the state, regional
level, entrepreneurs, local inhabitants and non-governmental
organisation.

For the joint management of the coastal area, a foundation is established
with administration and managing board. The political tasks described in
the 1% scenario are assigned to the board and are being implemented with
the common financing of state, non-governmental and private sectors and
cooperation projects, including the financing from the private capital, EU
structural funds and EC programmes. Distribution of the financing
depends on the objective of the coastal protection and involvement of
each party in the particular project. The management board of the
foundation is represented by delegates of all socio-economic sectors both
from governmental and private organisations. Coastal management is
implemented in a purposeful way, by tackling the problems of coastal
erosion in each location specifically and at the same time considering the
sustainable development of the entire coastal region.

4.5. Hierarchical analysis of the scenarios of coastal
management

In order to evaluate the approaches for the development of the coastal
management policies the hierarchical analysis was applied and experts
involved. For the comparison of the criteria component groups the pairing
methodology was used.

Hierarchical analysis methodology is a systematic procedure for the
hierarchic ordering of the elements of any problem - decompositions.
These parts are compared in pairs by experts, who evaluate the intensity
level of the mutual interaction of the problem elements in the hierarchy
(synthesis).

This methodology is based on the Analytic Hierarchy Process developed
by the American mathematic T.Saati, and it is used for accurate
organisation of the work of experts and processing of the results of the
evaluation. (Saati, 1980).

As the key criterion the regional interests was selected by the expert
group with a mean priority vector of 0.396, meaning that the efficient
approach of the coastal management has to be aimed at contribution to the
development of regional policies and regional economics for sustainable
and balanced development, coastal management, and education within
local communities.
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According to the principal target group — the regional interests, the
common foundation appears to be the most appropriate scenario. The
prevalence of the common foundation model in the regional interest
group shows that the coastal management implemented by joined efforts
of state, regional, non-governmental, business and private sector
correspond to the regionally defined values for the economic
development.

Taking into account the criteria that were selected for the hierarchical
analysis, a common foundation has been acknowledged as the most
convenient among all five criteria groups, giving reason to the assumption
that this approach and legal form would be comparatively efficiently
applicable for implementing EU interests in form of international
projects, as well as it would correspond to the state and regional interests,
as well as to the interests of local entrepreneurs, and inhabitants —
providing the efficient use and management of resources, promoting the
public education, developing the cooperation possibilities, as well as
contributing to the social justice issues.

0.600 + 0.610
0.500 + ATT
72
+ 0.400 +
g
2 0.300 +
2
‘= 0.200 +
2
o 0.100 + 093
0.000 -
State and Region  Business and Common
private sector foundation

Source: Figure developed by the author, based on the results of the hierarchical
analysis
Figure4.2: Results of the hierarchical analysis for the coastal management
approaches

The foundation would ensure the cooperation of all the involved target
groups and attraction of the financing of the EU and international projects
and programmes.
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The principal positive aspect of this political model is involvement of the
private partners in the coastal management processes, as well as
flexibility — management is carried out in a purposeful way, by tackling
the problems of a specific region as a whole and therefore contributing to
the sustainable development and efficient use of resources. The coastal
management scenario can be even further developed by application of the
“polluter pays” principle, as well as state and regional support
mechanisms and compensations for the sustainable and integrated
entrepreneurship, support for private owners, distribution of the financing
and administrative stress among all the involved partners.

CONCLUSIONS

6. The objectives set forward in the Doctoral Thesis have been
achieved, the tasks implemented, and the hypothesis — Efficient
coastal management strategies will decrease the impact of the
coastal erosion on the national economy and will contribute to the
sustainable development of the coastal region — has been tested and
accepted.

7. The research carried out by the Author is theoretically and
practically substantiated, the obtained results will significantly
contribute to the theoretical basis of the regional economy and
coastal monitoring — coastal erosion has been analysed as an
impediment to development in other countries, losses due to coastal
erosion in the coastal region of Latvia were evaluated and
calculated, and the most appropriate scenario for the coastal
management development has been selected.

8. For the first time, the evaluation of the social, economic, and
ecological losses along the Latvian coastal region due to coastal
erosion have been carried out.

9. Coastal protection alternatives for the Liepaja sewage treatment
plants were compared and analysed in order to justify economic
disadvantages of the previously selected alternative — economic
disadvantage of mole construction versus the beach nourishment.

10. By application of the methodology of hierarchical analysis, the most
appropriate scenario for the coastal management development
against erosion was evaluated and selected.
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KEY CONCLUSIONS

Causes of coastal erosion are both natural and anthropogenic, and
consequently an increase in anthropogenic stress accelerates erosion.
Only for the area of Irbe Strait the anthropogenic stress is minimal,
whereas for other coastal territories this particular stress causes ca.
1/3 of the total. The speed of erosion and retreat of the coasts showed
a six-fold increase during the period of 1992-2007 when compared to
the period of 1935-1992,

Due to climate change, the sea level is predicted to rise 0.5 m by the
end of the 21% century and as a result, the erosion-prone area of the
territory of Latvia will reach 900-2000 ha.

Economically more developed countries, for instance, United States
of America, United Kingdom, and theNetherlands, have established
foundations for the mitigation of the risks of coastal erosion and
flooding, as well as application of compensatory mechanisms. In
countries with lower standards of life, the welfare of the citizens,
ecosystem health, and preservation of cultural and historical heritage
is not a priority.

Worldwide, the coastal regions have significant economic,
environmental, social and cultural importance. In EU, they provide
ca. 40% of GDP and almost 40% of inhabitants have established a
place of residence in the coastal area. Coastal regions have
advantages, but their attractiveness in the future is threatened due to
increasing stress on the ecosystems, as well as the projected climate
change impacts.

In Latvia, the coastline forms 496 km along the open Baltic Sea and
the Gulf of Riga. The coastal area of Latvia has the longest stretch of
sandy beaches in the Baltic States, which is a principal component of
the image of the country, as well as an important resource for
development.

There are 17 local governments along the coastline, including 4
republican cities - Riga, Jurmala, Ventspils, Liepdja, with the
remaining 13 being the rural parishes.

The total area of the coastal municipalities is 8100 km? (12.5% of the
territory of Latvia), 12% are the territories of 4 republican cities. In
the beginning of 2010 the population of coastal municipalities was
989.5 thousand inhabitants (44% of the population of Latvia), and
90% had declared Riga, Liepaja, Ventspils or Jirmala as the place of
residence. In the coastal regions 93,800 citizens have been registered
as permanent residents, but during the summer the number increases
substantially.
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38.

The following key sectors are related to the coastal area in Latvia —
transport and logistics (port activities), fishing and fishery industries,
tourism, coastal natural values, forestry, agriculture, and energy
production (wind power).

The coastal development planning is fragmented and poorly
coordinated. In the previous planning documents for sectoral policies,
the coastal region was not designated as a single and united space.
Internal cooperation of governmental institutions, as well as
cooperation with coastal municipalities and general public for the
coastal development is irregular and there are no existing tools for
the improvement of the cooperation and mutual understanding.

The existing regulations on land property rights within the coastal
area, competence of the state, municipality and other land owners
regarding the coastal area management and limitation of the impacts
of the erosion, use of private lands for public infrastructure
development.

As the main shortage for the existing coastal management system, the
narrow view of the experts is frequently mentioned (entrepreneurs,
environmental specialists, construction board representatives) —
unwillingness to change, different levels of knowledge and
experience, trust issues, and positioning of the opinion, as well as
predominant principles of restriction, not assistance. It is necessary to
acknowledge on governmental level that the economic growth can be
achieved only considering the environmental issues. This basic
principle has to be accepted, consequently developing transparent
requirements for the entrepreneurs that would promote sustainable
use of resources.

Actions taken in order to tackle with coastal erosion are frequently
carried out without any scientific background and prove to be
inefficient, as the practical recommendations for the limitation of
coastal erosion on the seaside and river estuaries resulting from a
single project or research initiative are not summarised or promoted.
Public understanding of the coastal development issues is one-sided
and participation in the decision making irregular due to
fragmentation and poor accessibility of the available information.
Generally the experts are of a unified opinion that integrated
prevention of erosion is an efficient process with benefits and
positive impact on entrepreneurial, regional, and state level.
Implementation of the coastal management scenarios in the future is
principally dependant on the available financing, municipal support
and interest of the local entrepreneurs in participation in the
programme. The experts emphasize that for the implementation of
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the coastal management scenarios the input should be provided from
all the groups of stakeholders - state, municipal, non-governmental,
as well as the private sector.

International experience demonstrates that marine institutes are
common in many countries. The prevention of erosion is
implemented in special programmes in USA, UK, Bulgaria, and
partially in Russia. Estonia has decided to stop financing of the
coastal protection, but in Lithuania a common foundation has been
established with participation of state, private, and scientific sectors.
The practice of an official permission to install coastal fortifications
without appropriate permits underscores the lack of a common
strategy in the state or inter-institutional contradictions, as well as
stimulates establishment of inappropriate coastal protection measures
and causes the deterioration of the situation in adjacent areas.

If the lowest price per 1 m? of lost land in Latvia is assumed, or
1 LVL/m? then the minimal losses in 50 years will be 8 470 000
LVL. These losses are calculated from the pure cadastral value, not
taking into account any other values of various sectors, their
interconnections and added value. According to the study by
Martinez (2007) on ecologic, economic and social importance of the
coasts, the value of the Latvian Ecosystem Service Product on a
global scale is estimated at 155.74 mil LVL for the coastal
ecosystems (up to 100 km from the coastline) and terrestrial natural
values, 2.48 mil LVL for offshore, amounting to 158.22 mil LVL in
total.

Application of the cost benefit analysis leads to a conclusion that the
net present values for the alternative of mole construction and the
alternative of beach nourishment from the coast are positive by
dividing the income proportionally for the next 50 years and only at a
discount rate r= 3%.

As economically most advantageous the alternative of beach
nourishment from the ship is considered, showing positive net
present values at a discount rate r=3% and r=5%, calculating the
income on average as well as at a discount rate r=3%, and assessing
the income only after 10 years.

As a result of cost benefit analysis and multidisciplinary analysis, it
has been recommended to choose the alternative No 3.5 - beach
nourishment from the ship.

Three coastal management scenarios for the coastal region of Latvia
has been proposed:



= Coastal management policies and specific activities within the
coastal region are implemented by the state and regional support
programme, as well as related institutions;

= Coastal management policies are implemented by local
entrepreneurs and inhabitants;

= Coastal management is implemented by a common foundation
established by the representatives of the state, regional level,
entrepreneurs, local inhabitants and  non-governmental
organisation.

46. As aresult of hierarchical analysis the most appropriate scenario for

lSt

the development of the coastal management a common foundation
model was selected with participation of state, regional, non-
governmental, business and private sector corresponding to the
regionally defined values for the economic development. The
foundation would ensure the cooperation of all involved target
groups and attraction of funding from the EU and international
projects and programmes.

IDENTIFIED PROBLEMS AND RECOMMENDATIONS

problem — As a result of coastal erosion impacts, the economic

activities within the coastal region are limited, and at the same time no
efficient management against erosion is provided.

Recommendations

For the development of the efficient coastal management scenario, the
involvement of scientific experience and knowledge is required, as
well as initial data that can be obtained by performing the litho-
dynamic monitoring and a general inventory of all the values within
the coastal region.

According to the scientific researches it is necessary to ensure the
transportation of the sediment material along the impediment therefore
dealing with an artificially created deficient. This approach can be
used in ports for prevention of obstructive sand formations by the
moles and deposition of the dredged sand in the shallow coastal
waters — up to 5 m of.

The Ministry of Economics should estimate the prognoses for the
return of the investments in the coastal areas similar to those practiced
in other countries according to the formulae for calculation of the
sectoral returns .

Establishment of a common foundation with participation of state,
regional, non-governmental, business and private sector would ensure
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the cooperation of all the involved target groups, as well as attraction
of the financing of the EU and international projects and programmes

9 problem — Coastal development planning is fragmented and poorly

coordinated. In previous planning documents for sectoral policies, the
coastal region was not marked out as a single and united space. Internal
cooperation of governmental institutions, as well as cooperation with
coastal municipalities and general public for the coastal development is
irregular and there are no existing tools for the improvement of the
cooperation and mutual.

Recommendations

Issue of a Law on Integrated Coastal Management is required.

It is required to establish a separate coastal region where, according to
the natural and economical advantages and needs, a sustainable and
balanced development could be planned. There is a necessity for a
common regulatory acts for all the coastal municipalities in order to
ensure the specific environmental protection, promote the economical
growth and prevent the inaccurate protective measures against the
erosion, as well as to prevent inappropriate management (Saulkrasti
White Dune, private residences in the protective area, etc.).

Balancing of economic activities with environmental quality. To
maintain the sensitive coastal area protected against the risks and
climate change impacts, it is recommended to move the economic
activities towards the centres of towns, cities or villages and in case of
construction of new buildings, to plan the location towards the inland.
Fishing vessels, yacht berths, and other equipment and services for
tourists could be concentrated outside the cities and towns — in places
with appropriate infrastructure either existing or in a planning stage,
as well as defining these areas in the planning documents of local,
regional and national level.

Spatial planners should use the methodology developed by the Author
in order to identify the most socio-economic return in the coastal
management against the erosion.
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problem — it is necessary to ensure the solving of the issues of social

justice within the coastal region. It is not acceptable when an individual
has to suffer losses because of the unreasoned or selfish actions of another
person.

Recommendations

A regulatory act should be passed that would define the state
ownership of the coastal area and the rights of use of coastal lands by
the municipalities. Compensatory mechanisms for the land losses due
to erosion should be clearly explained - it cannot be allowed to have a
property on the coast (within the distance from the shoreline to the
highest storm surge). The litho-dynamic monitoring of the sea has to
be performed in order to see where and what kind of protective
measures can be allowed, and which zones can be protected without
any restrictive measures if the necessity occurs. The program has to be
transparent and clearly defined.

Because there does not exist an integrated coastal management
program that would foresee the compensation for the deficiency of the
sands to the ports, it can be considered that the principles of
sustainable development are not being observed. Additionally, the
introduction of similar practice on state level would significantly
decrease the costs of beach nourishment.

In the opinion of the Author a residential building threatened by
coastal erosion and that had become into a property before 1991
(resided in already before) has to be compensated with an equal area
of land within 5 km of distance from the sea, additionally providing
the transportation and reconstruction of the house to the new area.
Private coastal defence measures should be banned because of the
social justice principle, and it has to be stated in the law that the
coastal protections can be performed only with the regulation of the
Cabinet of Ministers or municipality, or by joining of private investors
in a common foundation for agreeing on the best, justified and
strategically planned actions for the protection against of erosion.

It is essential to organise educational and awareness rising campaigns
for the public on the topics of coastal erosion as a part of the
integrated coastal management approach.
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