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Motivatia alegerii acestei teme

Motivatia alegerii acestei teme este sustinuti de mai multe aspecte. In primul rand
alegerea acestei teme a fost determinata de o serie de factori personali care s-au convertit in
pasiune pentru aceasta regiune geografica distincta. Fiind originar din Moldova, am avut
privilegiul de a experimenta direct frumusetea naturala si beneficiile terapeutice ale statiunilor
balneoclimaterice din regiune. Aici am petrecut timp explorand muntii si dealurile subcarpatice,
descoperind proprietdtile curative ale aerului, a izvoarelor minerale si a peisajelor relaxante.
Aceastd conexiune personald a starnit in mine o dorintd de a aprofunda cunostintele despre
potentialul turistic si balneoclimatic al regiunii si de a contribui la valorificarea sa durabila.

In al doilea rand, am ales aceastd tema si din perspectiva dezvoltirii mele profesionale.
Ca profesor de geografie, am identificat o oportunitate de a realiza o cercetare originald si
semnificativa care sa contribuie la literatura de specialitate. Regiunea submontana a Moldovei,
cu specificul sau bioclimatic, nu a fost studiata in profunzime din perspectiva potentialului sau
balneoclimatic si a riscurilor geografice asociate. Abordarea noastra interdisciplinara va oferi o
perspectiva holisticd asupra regiunii, contribuind la o mai bund intelegere a resurselor sale
naturale si a modului in care pot fi valorificate in mod durabil.

In al treilea rand, alegerea acestei teme se bazeazd pe o motivatie stiintifica. Studiile
anterioare s-au concentrat in principal pe diferite aspectele geografice ale regiunii, ignorand
potentialul sdu balneoclimatic si riscurile geografice care, independent de vointa celor implicati
in turism se produc. Cercetarea noastrd va contribui la individualizarea acestei regiuni
geografice ca o entitate distincta, oferind o imagine completd a resurselor sale naturale si a
valorii sale turistice. Rezultatele obtinute vor avea o relevantd semnificativa pentru domeniul
geografiei, turismului, climatologiei si balneologiei, completand literatura de specialitate cu
informatii valoroase si inedite.

Nu in ultimul rand, prin aceasta cercetare, dorim sa contribuim la promovarea regiunii
Moldovei ca destinatie turisticd. Valorificarea potentialului sdu balneoclimatic si a resurselor
naturale unice poate impulsiona dezvoltarea economica a regiunii si poate oferi noi oportunitati
locuitorilor sdi. De asemenea, dorim sa sensibilizim publicul larg cu privire la importanta
conservarii mediului natural si a exploatarii durabile a resurselor turistice.

Scopul si obiectivele studiului

Acest studiu are scopul de a masura cu instrumente si prin metode specifice geografice
potentialul bioclimatic si balneologic al acestor statiuni pentru a putea evalua cum turismul de
sandtate se impune in creionarea fendintelor de evolutiei a acestor localitati in conditiile in care
acest tip de turism atrage fluxuri tot mai numeroase.

Ne propunem sa masuram si riscurile geografice (riscuri climatice si bioclimatice,
hidrologice, geomorfologice etc.), dar si impactul negativ al unor activitati umane (poluarea
aerului si a apelor, deforestarea, generarea si managerierea defectuoasd a problemei deseurilor
s.a.) care pot afecta aceste statiuni, oferind sprijin prin propunerea de masuri concrete
managementului administratorilor acestor statiuni sau al unor obiective din cuprinsul acestora.

Obiectivele studiului cuprind:



- stabilirea prin intermediul indicilor bioclimatici si a celor climato-turistici a trasaturilor
bioclimatice particulare ale fiecarei statiuni turistice (inclusiv al minelor saline) pentru a
transmite pe piata serviciilor turistice modele complexe, dar in acelasi timp usor de inteles
(schemele climato-turistice), capabile sa arate care sunt cele mai favorabile intervale din zi
si din an pentru activitatile turistice desfasurate n aer liber sau pentru tratament (pentru
diferite proceduri) sau recuperare/relaxare;

- efectuarea de masuratori locale de aeroionizare sau poluare fonica/radioactivitate pentru a
carta locurile cu potential aeroelectric sau cu depasiri ale nivelului fonic
admis/radioactivitatii;

- valorificarea bazei de date din RNMCA 1in vederea aprecierii calitdtii aecrului ambiental;

- cartarea izvoarelor minerale si analiza lor chimica si biologicd pentru a le putea
redetermina/reconfirma proprietatile curative si terapeutice;

- evaluarea si masurarea riscurilor meteo-climatice si asociate lor si care pot afecta/perturba
sau compromite un sejur turistic, respectiv activitatile si infrastructura turistica;

- evaluarea, cartarea si determinarea impactului asupra mediului/peisajului turistic pe care il
au actiuni precum defrisarea, utilizarea neconforma a terenurilor, gestionarea deficitard a
deseurilor si care se produc in proximitatea statiunilor turistice balneoclimatice;

- alcétuirea unor analize SWOT privind starea turismului balneoclimatic din aria cercetata cu
emiterea unor planuri de masuri aplicabile economic pentru fiecare locatie in parte si care
sa sporeasca atractivitatea statiunilor si accesibilitatea lor.

Metodologia intocmirii studiului

Acest studiu a presupus parcurgerea a patru etape (Figura 11.16).
Etapa 1 (2019-2020)

Elaborarea planului de lucru: in aceastd etapa, s-au stabilit obiectivele generale si
specifice ale cercetdrii, s-au identificat metodologiile adecvate si s-au stabilit pasii concreti
necesari pentru realizarea tezei de doctorat.

Infiintarea retelei de senzori: s-au selectat locatiile si s-au instalat senzorii necesari
pentru colectarea datelor relevante pentru cercetare (date orare pentru temperatura si umiditate
in fiecare statiune cercetata).

Etapa a 2-a (2020-2022)

Colectarea datelor: in aceasta faza, s-au colectat datele necesare pentru cercetare din
diverse surse. Acest lucru a inclus datele provenite de la senzorii proprii, precum si datele
obtinute din surse externe precum ROCADA (date meteorologice 1961-2013), Power NASA
(date meteorologice 1981-2023), Meteoblue (1980-2022) sau alte surse meteorologice si
climatice relevante.

Realizarea bazelor de date: datele colectate au fost organizate si stocate in baze de date
specifice (climatice, bioclimatice, hidrologice, seismice, turistice), care au fost esentiale pentru
analiza ulterioara si pentru obtinerea rezultatelor relevante.

Etapa a 3-a (2022-2023)

Prelucrarea datelor: datele colectate au fost procesate si analizate folosind metode
statistice si tehnici de prelucrare a datelor pentru a extrage informatii relevante si pentru a
identifica modele si tendinte.



Obtinerea unor modele statistice de lucru: pe baza datelor prelucrate, au fost dezvoltate
si validate modele statistice care sa permita intelegerea mai profunda a fenomenelor studiate si
sa faciliteze prognozele sau evaluarile viitoare.

Etapa a 4-a (2023-2024)

Analiza, sinteza si integrarea rezultatelor: in aceastd etapd, rezultatele preliminare si
modelele dezvoltate au fost analizate si sintetizate pentru a trasa concluzii si pentru a identifica
implicatiile lor practice si teoretice.

Valorificarea rezultatelor: rezultatele cercetarii au fost valorificate prin redactarea de
articole stiintifice, comunicari la conferinte, prezentari si publicéri in reviste de specialitate,
contribuind astfel la avansarea cunostintelor in domeniul de studiu si la diseminarea rezultatelor
cercetirii. In continuare vom prezenta etapele metodologice de realizare a hartilor la inundatii,
a LCZ si a hartilor zgomotului.

Capitolul 1 ofera o introducere ampla in cadrul general al tezei, explorand stadiul actual
al cercetdrilor in geologia, hidrogeologia si hidrochimia apelor cu proprietati curative din
Romania. Se subliniaza evolutia balneologiei si balneoclimatologiei, oferind o perspectiva
istorica asupra acestor discipline si impactul lor asupra dezvoltarii statiunilor balneare. De
asemenea, se discutd despre evolutia turismului balneoclimatic In Romaénia si provocarile
asociate riscurilor geografice. In final, este prezentat un scurt istoric al cercetirilor asupra
ionizdrii aerului, cu accent pe contributiile internationale si nationale.

Capitolul 1l descrie in detaliu metodele si mijloacele tehnice utilizate in cadrul
cercetdrii, incluzdnd sisteme avansate de monitorizare a calitdtii aerului si conditiilor
meteorologice, cum ar fi Reteaua Nationald de Monitorizare a Calitatii Aerului (RNMCA) si
reteaua proprie de senzori (Tabelul 1), care a furnizat date orare privind temperatura si
umiditatea aerului pentru perioada 2020-2022.

Tabelul 1. Reteaua proprie de senzori termo-higrometrici si amplasarea lor teritoriald

Indicativ P L Localizare Latitudinea | Longitudinea Altitudinea

senzor (N) (E)
S1 DT -171 Sucevita 47° 46'56.9" | 25°43'53.3" 530 m
S2 DT-171 Solca 47°41'44.4" | 25°49'59.5" 513 m
S3 DT -171 Partestii de Sus 47°38'58.9" | 25°54'40.2" 424 'm
S4 DT -171 Salina Cacica 47°38'07.0" | 25°53'54.9" -70m
S5 DT -171 Gura Humorului 47°33'18.6" | 25°53'01.1" 478 m
S6 DT-171 Oglinzi 47°15'24.9" | 26°21'27.6" 411m
S7 DT -171 Balatesti 47°07'20.1" | 26°17'58.2" 479 m
S8 DT -171 Piatra Neamt 46°56'09.7" | 26°21'58.5" 334 m
S9 DT -171 Tg. Ocna 46°16'22.2" | 26°38'25.4" 243 m
S10 DT-171 Salina Trotus 46°17'16.8" | 26°36'12.6" -274m
Si1 DT-171 Slanic Moldova 46°13'34.9" | 26°29'26.9" 402 m

De asemenea, au fost utilizate echipamente specializate precum contorul de aeroioni
COM 3200 PRO II pentru masurarea concentratiei de ioni in aer si scanerul de radiatii DT 9501
(Figura 2) pentru detectarea nivelurilor de radiatii in diverse locatii.
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Figura 2. Scanerul de rgzdia,tii DT —501

Metodele de cercetare cuprind observatia in teren, atét itinerantd, cat si stationara, pentru
a monitoriza direct variabilele meteorologice si calitatea aerului in zonele studiate. In plus, s-a
utilizat metoda statistico-matematica pentru analiza si interpretarea datelor colectate, metoda
cartografica cu ajutorul software-ului ArcGIS 10.4 pentru realizarea hartilor tematice, si metoda
sociologica, in cadrul cdreia au fost aplicate doud chestionare pentru a evalua perceptia
localnicilor si turistilor asupra calitdtii mediului In statiunile balneare. Metoda analizelor de
laborator a fost aplicatd pentru efectuarea analizei chimice a apelor minerale din statiunile
Solca, Targu Ocna si Slanic Moldova, evaluandu-se parametri chimici relevanti pentru
proprietatile curative ale acestora.

Datele obtinute provin din surse variate, incluzand reteaua ANM, care a furnizat date
climatice pentru perioada 1961-2022, setul de date Rocada (1961-2013), datele furnizate de
RNMCA (2009-2021), precum si datele colectate prin reteaua proprie de senzori. Suplimentar,
seturile de date ale Power Project (1981-2022) au fost utilizate pentru evaluarea pe termen lung
a variabilitatilor climatice.

in final, se prezintd aria de studiu (Figura 2) si metodologia aplicati, care combini
metode tehnice si stiintifice pentru a asigura o analiza cuprinzatoare a fenomenelor investigate,
cum ar fi utilizarea modelului RayMan pentru calcularea indicelui bioclimatic PET, tehnologia
Shake Map pentru evaluarea riscurilor seismice si platformele Global Forest Change si Global
Forest Watch pentru monitorizarea schimbarilor forestiere. Toate aceste metode si mijloace
contribuie la o intelegere aprofundatd a impactului factorilor naturali si antropici asupra calitatii
mediului in statiunile balneare din Romania.
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Figura 2. Aria de studiu

Capitolul 1. Rezultatele obtinute prezinta rezultatele obtinute din analiza climatica si
bioclimatica a ariei de studiu, subliniind variabilele meteorologice si conditiile climatice care
influenteaza confortul uman si potentialul terapeutic al statiunilor balneare (Figurile).
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Tabelul 2. Valorile lunare si anuale medii ale THI in statiunile studiate (1961-2022)
Statiunea/luna

Cacica
Gura
Humorului
Oglinzi/Tg

Baltatesti

Media ariei de
studiu

I ﬁ .- [ I PET<5°C
I . || 18<PET<29°C
35<PET=41"
PET=41°C
[ B _n NEB<5
prec <Imm
__T -l prec<5mm
prec=5mm
vant =8m/s
__:-F au_ O<e-<7.4
75<e<116
'h——“ e116
] 1 Vi XN
00 100 200 300 400 500 600 700 800 900 100.0
a
I R PET<8'C
18<PET<20°C
35<PET<41°
PET=41°C
RH=93%
NEB<5
prec <Imm
prec<5mm
prec=5mm
vant >8m/s
O<e-<7 4
75<e<116
e=116
vl Xl XN
unfavourable marginal acceptable good very good excelent ideal

b
Figura 5. CTIS pentru statiunea Tg Ocna (1961-2022) in procente-a si pe clase de favorabilitate /
nefavorabilitate-b

Capitolul 1V. Topoclimatul si bioclimatul specific statiunilor. Microclimatul si
bioclimatul salinelor

Acest capitol ofera o analizd detaliatd a topoclimatului si bioclimatului specific
statiunilor balneare din regiunea studiata, precum si a microclimatului si bioclimatului salinelor
Cacica st Mina Trotus. Se examineaza topoclimatul si bioclimatul fiecarei statiuni, evidentiind
caracteristicile influentate de factori radiativi, dinamici si fizico-geografici. Se constatd ca
altitudinea medie si radiatia solara variaza intre statiuni, afectand confortul termic si bioclimatul
local. Circulatia atmosfericd si viteza vantului au un rol important in modelarea conditiilor
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climatice. Relieful si reteaua hidrografica influenteaza distributia temperaturilor si umiditatea,

iar vegetatia contribuie la microclimatul specific fiecarei statiuni.
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Figura 6. Clasificarea zonelor climatice locale in Solca, situata

la intersectia axelor

Analiza Zonelor Climatice Locale (LCZ, Figura 6) releva diverse tipuri de topoclimat,
iar indicii bioclimatici THI, CP (Tabelul 3) si PET (Figura 7) indica perioade de confort si stres
bioclimatic. Favorabilitatea pentru turism variaza, cu conditii optime in lunile de vara, iar
nivelul de aeroionizare sugereaza beneficii pentru sanatate, mai ales in sezonul cald, cu valori
de peste 1000 aeroioni/cc in toate statiunile analizate. Concluziile oferd o viziune integrata
asupra factorilor care modeleaza topoclimatul si bioclimatul fiecarei statiuni.

Tabelul 3. Regimul anual al indicelui CP departajat pe valori medii lunare (2020-2022)

Statiunea / luna
Sucevita
Solca
Cacica
Gura Humorului
Oglinzi
Baltatesti
Piatra Neamt

Tg. Ocna

Slinic Moldova

media ariei de studiu

In prima parte, sunt analizati indicii bioclimatici la scard locald pentru intreaga arie
cercetatd, bazandu-se pe datele colectate intre 2020 si 2022, evidentiind variabilitatile climatice

si impactul acestora asupra confortului si sdnatatii.
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Figura 7. Regimul anual al frecventelor pe decade a zilelor cu diferite valori ale PET
la Sucevita (1961-2022)

A doua parte a capitolului se concentreaza pe evaluarea individuald a potentialului
topoclimatic si bioclimatic al fiecarei statiuni, subliniind particularitdtile ce contribuie la
atractivitatea lor terapeutica si turistica.
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Figura 8. Regimul anotimpual si anual al THI in salinele Cacica si Mina Trotus si in statiunile de
la suprafata (2020-2022)

In final, sunt prezentate conditiile unice din salinele Cacica si Mina Trotus, cu accent

pe stabilitatea microclimatului interior, care ofera beneficii semnificative pentru sanatate
(Figura 8).

Capitolul V Potentialul balneologic (apele minerale, apele sarate, namolurile
terapeutice) analizeaza in detaliu potentialul balneologic al apelor minerale, apelor sarate si
namolurilor terapeutice din aria de studiu (Figura 9).
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Figura 9. Izvoarele minerale din Solca: (Izvorul 2 (a), 1zvorul 3 (b), Izvorul 4(c)
(sursa Rosu Constantin, mai 2024)

Se prezinta chimismul apelor minerale si importanta acestuia pentru sandtatea umana,
alaturi de o clasificare detaliatad a apelor in functie de compozitia lor chimicd. De asemenea, se
oferd o analizd aprofundatd a apelor din statiunile Solca, Slanic Moldova si Tg. Ocna,
evidentiind specificitatile chimice care determina utilizarile lor terapeutice (Tabelul 4).

Tabelul 4. Evolutia compozitiei chimice a izvoarelor din Slanic Moldova: comparativ 1932 - 2023

Denumire Caracterizare chimica 1932 (Crasu si . T
. ’ Caracterizare chimica 2023
izvor colab., 1952)
apa minerald clorosodica, ioduratad, mineralizare medie, feruginoasa, clorurata-sodica
Izvor 1 alcalind, sulfuroasa, carbogazoasd, cu @ sarata, bicarbonatata, sulfatata, apa acida

concentratie mica
apd minerald clorosodica, iodurata, mineralizare medie, clorurata-sodicd sarata,
Izvor 1 bis alcalind, carbogazoasa, sulfuroasd, cu bicarbonatata, apd acida
concentratie mica
mineralizare medie, bicarbonatata, fluorurata,
sodica, apd bazica
apa minerald, cloruratad, ioduratd, mineralizare concentratd, clorurata-sodica sarata,
Izvor 3 bicarbonatatd, sodica, slab sulfuroasd, bicarbonatata, sulfatata, calcica, apa neutra
carbogazoasa, de concentratie mica
apa mineralda sulfatatd, bicarbonatata, oligominerala, feruginoasa, apa acida
lzvor 5 sodica, feruginoasd, carbogazoasa, cu
concentratie foarte mica
Apa minerala clorosodica, iodurati, mineralizare medie, feruginoasa, clorurati-sodica

Sonda 2

Izvor 8 bicarbonatatd, sodica, carbogazoasa, sarata, bicarbonatata, sulfatatd, magneziana, apa
sulfuroasa, cu concentratie mica acida

v S Apa minerala alcaliné? cgrbogazoasé, mineralizare medie, cloruraté.-sodicé sératé,
sulfuroasa, cu concentratie mica bicarbonatata, sulfatatd, magneziana, apa acida

In continuare, sunt explorate proprietitile terapeutice ale peloidelor si gazelor naturale,
subliniind rolul acestora in tratamentele balneare. In final, sunt discutate acumulirile de apa
sarata, evidentiind potentialul lor terapeutic si utilizarea in cadrul terapiilor balneologice.

Capitolul VI exploreaza riscurile naturale care pot afecta potentialul balneoclimatic al
statiunilor cercetate, incluzand riscurile seismice, geomorfologice, climatice, hidrografice si
biogeografice. In analiza riscurilor seismice, se evidentiazi cutremurul din 2016 si impactul
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acestuia asupra regiunii. Riscurile geomorfologice sunt detaliate prin harti ale susceptibilitatii
la alunecari de teren, esentiale pentru protejarea infrastructurii statiunilor (Figura 10).
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care pot afecta confortul vizitatorilor.

Hartile de risc hidrografic, (Figura 11), subliniaza

vulnerabilitatea statiunilor la inundatii si viituri, in timp ce analiza riscurilor biogeografice
evidentiazd integritatea peisajului forestier. In final, perceptia populatiei asupra acestor riscuri
este analizatd pentru a intelege mai bine constientizarea si Ingrijordrile legate de riscurile

naturale.
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Figura 11. Harta riscului la inundatii (10 %) pentru statiunea Tg. Ocna, conform Directivei Inundatii
2007/60/CE, Ciclul 11
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Capitolul VII analizeaza impactul negativ al actiunilor si activitdtilor umane asupra
resurselor turismului balneoclimatic, concentrandu-se pe deforestari, incendii, poluarea
aerului, poluarea fonica (Figura 12) si gestionarea deseurilor.

26°200°E 26°210°E 26°220'E

46°560°N

®  Puncte de monitorizare a zgomotulul
741-78 Cladiri

70.1-80 ~—— Strézi secundare

e21-8218 ——— Drumuri principale

Figura 12. Harta zgomotului (nivelul maxim) in statiunea Piatra Neamt (17-18 mai 2024)

Se subliniaza cum deforestdrile si incendiile contribuie la degradarea peisajului si la
modificari ale microclimatului, esential pentru atractia si beneficiile terapeutice ale statiunilor.
Poluarea aerului si zgomotul afecteaza calitatea mediului si experienta vizitatorilor, in timp ce
gestionarea inadecvatd a deseurilor degradeaza peisajul si amenintd sanatatea publica. Capitolul
propune masuri pentru minimizarea acestor impacturi si pentru protejarea resurselor naturale
care sustin turismul balneoclimatic.

Capitolul VIII se concentreaza pe utilizarea infrastructurii turistice si a bazelor de
tratament din statiunile balneoclimatice studiate, cu accent pe capacitatea de cazare si analiza
unitatilor de tratament balnear (Figura 13).

Structurile de primire turistica
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Figura 13. Dinamica structurilor de primire turistica la nivelul ariei de studiu (2000-2022)
(sursa: www.statistici.insse.ro)

(numar structuri)
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Se examineaza diversitatea si gradul de ocupare al unitatilor de cazare, evidentiindu-se
influenta sezonalitatii si calitatea serviciilor oferite asupra satisfactiei turistice. De asemenea,
se analizeaza capacitatea de cazare a unitatilor de tratament balnear, evaluandu-se echilibrul
dintre oferta si cererea de servicii terapeutice. Capitolul subliniazd importanta unei
infrastructuri adecvate pentru a sustine dezvoltarea turismului balneoclimatic si pentru a
imbunatati experienta generald a vizitatorilor si pacientilor.

Capitolul IX detaliaza procedurile climatoterapeutice si balneare aplicate in statiunile
turistice din aria de studiu, subliniind cum acestea valorifica potentialul natural si antropic al
regiunii. Procedurile climatoterapeutice, care includ cura de aer, baia de soare, aeroionoterapia
(Figura 14) si silvoterapia, sunt prezentate alaturi de proceduri integrate moderne, cum ar fi
fototerapia, salinoterapia si laserterapia. De asemenea, sunt analizate procedurile balneologice
traditionale, precum hidroterapia si Impachetarile cu ndmol. Subcapitolul dedicat afectiunilor
tratate evidentiaza bolile respiratorii, cardiovasculare si reumatice, pentru care aceste statiuni
ofera tratamente eficiente.
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Figura 14. Regimul anotimpual al aeroionizarii totale in aria de studiu pe baza datelor obtinute in
urma mdsuratorilor itinerante efectuate in perioada 2022-2023

In final, se evalueazi bonitatea ofertei balneoclimatice a statiunilor, indicind punctele
forte si oportunitatile de imbundtétire pentru a maximiza potentialul terapeutic si atractivitatea
turistica a regiunii (Figura 15).

Sucevita Solca Cacica Gura Tg Neamt Baltatesti Piatra Sdrata Tg Ocna Slanic Snvela Vizantea -
Humorului Neamt Moldova Livezi
Proceduri climatoterapeutice Procedurile integrate
Proceduri balneoterapeutice s Indicele de bonitate a procedurilor balneare

Figura 15. Indicele de bonitate balneoclimaticd pentru statiunile din aria cercetatd
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Capitolul X analizeaza fluxurile turistice in statiunile balneoclimatice studiate,
concentrandu-se pe sosirile si innoptarile turistilor (Figura 16). Se evidentiaza tendintele anuale
si sezonalitatea sosirilor, subliniind factorii care influenteazd atragerea turistilor, cum ar fi
evenimentele locale, marketingul turistic, si accesibilitatea statiunilor. De asemenea, se
examineaza durata sederii turistilor, analizand numarul de innoptari si coreland aceste date cu
diversitatea si calitatea serviciilor oferite.

300000
y =6793.7x + 82188

250000 R?=0.6276
200000 ol |
150000
100000
50000 | I ‘ | ‘
0
Q""@'\

S5 > P n,
QQQ ‘14‘14
D

Figura 16. Mersul interanual al numdrului de sosiri in structurile de primire turistica din statiunile
din aria de studiu si linia de tendinta (Sursa: www.statistici.insse.ro)
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Comparatiile intre statiuni pun in lumina elementele care contribuie la sejururi mai lungi
si la fidelizarea turistilor, oferind perspective asupra optimizdrii ofertei turistice pentru a
maximiza fluxurile turistice si beneficiile economice pentru regiune.

Capitolul XI ofera o analiza SWOT a potentialului natural si antropic valorificabil in
turismul balneoclimatic din regiunea submontand cuprinsd intre Sucevita si Soveja. In cadrul
acestei analize, au fost identificate punctele tari, precum diversitatea resurselor naturale si
infrastructura turistica existenta, alaturi de punctele slabe, cum ar fi infrastructura insuficient
dezvoltatd i promovarea turisticad deficitard. Oportunitatile de dezvoltare includ extinderea
serviciilor turistice si atragerea de investitii, in timp ce amenintarile sunt reprezentate de
schimbarile climatice, competitia acerba si riscurile naturale. Aceastd evaluare ofera baza
necesard pentru elaborarea de strategii eficiente de dezvoltare si promovare a turismului
balneoclimatic in regiune.

Capitolul XII propune masuri pentru adaptarea turismului balneoclimatic la cerintele
contemporane, bazate pe perceptia populatiei si pe nevoile identificate in statiunile studiate.
Perceptiile publicului asupra dotarilor si infrastructurii turistice evidentiazd necesitatea
imbunatatirii calitatii si diversitatii serviciilor oferite (Figura 17).
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Figura 17. Ponderea din raspunsuri atribuitd celor 81 respondenti la intrebarea ,, Dacd ati avea
capacitatea de decizie care ar fi mdsura urgentd care credeti ca ar trebui luata in statiunea Tg. Neamt
pentru amplificarea / revigorarea / dezvoltarea turismului balneoclimatic?”

In plus, au fost elaborate planuri de masuri economice specifice pentru revitalizarea
celor mai mici statiuni, precum Solca, Oglinzi si Soveja, cu scopul de a creste atractivitatea
acestora prin modernizarea infrastructurii, diversificarea ofertei turistice si promovarea
eficientd pe pietele nationale si internationale.

Concluzii

Lucrarea intitulatad ,, Evaluarea potentialului balneoclimatic si a riscurilor geografice
produse in statiunile turistice din Moldova situate in etajul bioclimatului sedativ-indiferent”
evidentiaza particularitatile de potential ale turismului balneoclimatic pentru statiunile
submontane din partea vestici a Moldovei, punand in balantd si riscurile geografice sau
problemele de mediu care pot diminua acest potential.

Pentru realizarea acestei analize complexe, am utilizat o serie de mijloace si metode
avansate. Ca mijloace, am folosit echipamente si tehnologii de monitorizare a elementelor
meteorologice si a calitatii aerului, apartinaind R.N.M.C.A., A.N.M. si reteaua proprie de
senzori. Printre instrumentele utilizate se numard contorul de aeroioni COM-3200PRO |II,
sonometrele PCE-SDL 1 si PCE-322A, scanerul de radiatii DT 9501, aparatul multifunctional
CEM DT-9883M, programul ArcGIS 10.4, modelul RayMan, generatorul zonelor climatice
locale, tehnologia ShakeMap, platforma Global Forest Change, platforma inundatii.ro, AHP-
OS si Global Forest Watch pentru monitorizarea padurilor. Metodele aplicate au inclus metoda
observatiilor in teren, metoda statistico-matematica, metoda cartografica si cea derivata, bazata
pe utilizarea Sistemelor de Informatii Geografice, metoda sociologica, metoda determinarilor
de laborator prin analize chimice ale probelor de apa minerald din statiunile balneoclimatice,
metoda analizei si metoda comparatiei.

Utilizand aceste mijloace si metode, am obtinut o baza de date variata, incluzand
informatii climatice, hidrologice, de calitate a aerului, nivel de zgomot si multe altele. Aceasta
bazd de date diversificatd a fost esentiald pentru realizarea unei evaludri riguroase a
potentialului balneoclimatic si a riscurilor geografice, oferind suport pentru concluziile si
recomandarile prezentate in aceasta lucrare.

Am inceput prin examinarea detaliata a factorilor si elementelor climatice ale regiunii
(radiatia globala, temperatura, umezeala relativa, precipitatiile si vantul) pentru intelegerea
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trasaturilor climatice specifice ale teritoriului studiat. Am utilizat indici bioclimatici relevanti,
cum ar fi THI, CP, Pr si PET, pentru a evalua conditiile bioclimatice din statiunile turistice.
Acest pas a permis o evaluare spatio-temporald precisa a confortului / disconfortului termic si
a impactului climatic asupra sanatatii si bunastarii vizitatorilor.

Favorabilitatea climatica a regiunii pentru turism a fost evaluata cu ajutorul TCI si
CTIS. Prin aplicarea TCI, am putut determina perioadele optime pentru turism in statiunile
balneoclimatice din vestul Moldovei, evidentiind anotimpurile, lunile, decadele, zilele si in
multe cazuri intervalele orare din zi care ofera cele mai bune conditii pentru activitatile turistice.
Analiza si interpretarea datelor climatice n contextul activitdtilor turistice am realizat-0 cu
ajutorul CTIS. Pentru statiunile din arealul analizat am identificat perioadele propice
activitatilor turistice ca fiind aprilie — octombrie; stresul cauzat de caldura se resimte in cateva
statiuni (Oglinzi, Sarata, Tg. Ocna), iar stresul cauzat de frig este prezent, in lunile de iarna, in
toate statiunile.

Am investigat topoclimatele locale, elementele climatice, bioclimatice, LCZ-urile si
ionizarea aerului din statiuni pentru a oferi o imagine completa a factorilor de mediu si a
potentialului lor terapeutic. Aceste date au evidentiat specificul bioclimatic al fiecarei statiuni
si a arealului turistic in ansamblul sau. Climatul ariei de studiu este unul temperat continental
care oferd conditii variate si favorabile pentru turismul balneoclimatic. Bioclimatul
predominant in aceastd regiune este cel sedativ-indiferent, specific statiunilor Solca, Cacica,
Téargu Neamt, Baltatesti, Targu Ocna, Sarata si Vizantea. Statiunile Sucevita, Gura Humorului,
Piatra Neamt, Slanic Moldova si Soveja se Incadreazd la limita inferioard a bioclimatului tonic-
stimulent, dominant fiind bioclimatul relaxant.

In ceea ce priveste topoclimatul statiunilor, se remarci prezenta unui topoclimat al
padurilor in majoritatea acestora (Sucevita, Solca, Cacica, Gura Humorului, Slanic Moldova,
Soveja si Vizantea-Livezi). De asemenea, in arealele oraselor mai mari, precum Gura
Humorului si Piatra Neamt, se observd aparitia unui topoclimat al spatiilor construite.
Masuratorile privind ionizarea aerului din statiuni scoate in evidentd potentialul
aeroionoterapiei (valori de peste 1000 aeroioni/cm?® in luna iulie) in toate statiunile in care s-au
efectuat determinari.

Cercetarile efectuate in salinele Cacica si Mina Trotus au evidentiat conditii unice de
microclimat si bioclimat. Salinele se remarca printr-o stabilitate termica deosebita, cu valori ale
temperaturii intre 10,2 si 10,5°C in salina Cacica si intre 13,2 si 13,7°C in Mina Trotus.
Umezeala relativa variaza de la 60 la 80 % in salina Cacica si de la 40 la 80 % in Mina Trotus.
Aceste conditii sunt reflectate in valorile aproape constante ale indicelui THI, care indicd un
usor disconfort din cauza racirii. Aeroionizarea este intensa in salina Cacica, cu valori de peste
4000-6000 aeroioni/cm?, in timp ce In Mina Trotus este mai slaba, cu 840 aeroioni/cm?. Aceastd
atmosfera stabild si uniformitatea microclimatica ofera salinelor Cacica si Trotus caracteristici
balneoclimatice certe, fiind recomandate atat pentru turisti, cat si pentru pacientii cu afectiuni
respiratorii.

Am analizat izvoarele sarate din Solca, Tg. Ocna si Slanic Moldova, oferind o evaluare
detaliata a compozitiei chimice si a proprietatilor terapeutice ale acestor resurse naturale. La
Solca am constatat ca izvoarele 5 si 6 au concentratii extrem de mari de cloruri (36600 mg/1 si
37660 mg/1) si sodiu (12750 mg/1 si, respectiv, 121600 mg/1). Aceste izvoare pot fi utilizate ca
ape minerale cu efect terapeutic. La Slanic Moldova, la izvoare analizate (1, 1 bis, 3, 5, 8, 10)
am remarca predominanta apelor cu mineralizare medie, clorurat sodice, bicarbonatate cu un
pH usor acid. Aceasta compozitie conferd apelor minerale clorosodice din aceastd statiune
proprietati terapeutice benefice, cum ar fi efectul antiinflamator, relaxant si de detoxifiere.
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Apele din izvoarele de la Tg. Ocna au un pH neutru pana la usor bazic, variind intre 7,3
si 7,4. Concentratia de saruri dizolvate 1n apa se situeaza intre 6700 mg/I si 13260 mg/l, ceea
ce le confera proprietati terapeutice suplimentare si le face potrivite pentru utilizare balneara,
fara a necesita ajustari semnificative ale pH-ului. Continutul ridicat de cloruri si sodiu confirma
ca apele din izvoarele de la Tg. Ocna sunt sarate, ceea ce le face deosebit de potrivite pentru
tratamente balneare destinate afectiunilor reumatologice si respiratorii. Apele sulfuroase au
proprietati terapeutice dovedite, fiind eficiente in tratarea astmului bronsic, bronsitelor cronice,
silicozelor pulmonare si dermatozelor alergice.

Am evaluat riscurile seismice, hidrologice, climatice si biogeografice care pot influenta
statiunile turistice din aceastd regiune. In ceea ce priveste riscurile seismice, acestea au un
impact semnificativ asupra sudului regiunii de interes, in special asupra statiunilor Soveja si
Vizantea, situate in apropierea ariei seismice Vrancea. In multe statiuni versantii ce mérginesc
depresiunile sau viile pe care sunt asezate sunt afectati de procese geomorfologice actuale
(alunecari, torenti). Riscurile hidrologice pot afecta toate statiunile, cu o expunere mai mare in
cazul localitatilor Gura Humorului si Tg. Ocna. Statiunile situate pe malurile raurilor care sunt
consolidate si indiguite, cum ar fi Piatra Neamt, sunt mai protejate de riscurile hidrologice.
Riscurile climatice includ valurile de frig, care afecteaza exclusiv statiunile din nordul ariei de
studiu (Sucevita, Solca, Cacica), in timp ce valurile de caldura sunt o problema care se extinde
pe intreaga arie de interes.

Deforestarile studiate au acoperit perioada 2000-2019 si am identificat statiunile cele
mai afectate: Sucevita, Gura Humorului si Piatra Neamt. La polul opus se afla statiunile Slanic
Moldova, Soveja si Vizantea-Livezi cu un grad de impéadurire ridicat. Analiza gradului de
poluare a evidentiat ca atmosfera din statiuni ramane curata. Indicatorii examinati, inclusiv PM,
COg, radiatiile, TVOC si formaldehida, nu au depasit limitele stabilite de reglementarile
nationale si europene.

Infrastructura turistica si fluxurile turistice au fost evaluate atat la nivelul intregii
regiuni studiate, cat si in statiunile principale. Printre statiunile cu o infrastructurd bine
dezvoltatd se numara Gura Humorului, Piatra Neamt si Slinic Moldova. In contrast, statiuni
precum Solca, Oglinzi, Vizantea si Soveja necesitd investitii suplimentare pentru a se alinia
cerintelor actuale.

Am documentat procedurile climatice si balneare disponibile in statiuni, precum si
tipurile de afectiuni tratate, evidentiind diversitatea si eficienta terapiei balneoclimatice oferite
in aceasta regiune. Printre terapiile ce pot fi practicate se numara: silvoterapia, helioterapia,
aerosoloterapia, aeroionoterapia, cura cu ape minerale (Solca, Baltatesti, Tg. Neamt-Oglinzi,
Sarata, Slanic Moldova si Tg. Ocna), hidroterapia (Cacica, Gura Humorului, Tg. Neamt, Piatra
Neamt, Slanic Moldova si Tg. Ocna), kinetoterapia (Cacica, Baltatesti, Slanic Moldova si Tg.
Ocna), electroterapia (in Baltétesti si Slanic Moldova), impachetdrile cu ndmol (in Slanic
Moldova si Baltatesti) si salinoterapia (in salinele Cacica si Mina Trotus). Afectiunile tratate
includ: afectiuni reumatologice (in Sucevita, Solca, Slanic Moldova si Tg. Ocna), respiratorii
(in salinele Cacica si Mina Trotus), neurologice (in Solca, Sarata si Slanic Moldova), ortopedice
(in Tg. Neamt si Cacica), ginecologice (Baltatesti, Tg. Neamt, Slanic Moldova), dermatologice
(Sucevita si Sarata), ale aparatului digestiv, hepato-biliare, metabolice, cardiovasculare si
endocrine (Slanic Moldova).

Regiunea se distinge prin diversitatea resurselor balneoclimatice care actioneaza asupra
atractiei turistice si care sunt esentiale pentru dezvoltarea turismului balneoclimatic.

Analizd SWOT privind potentialul pentru turismul balneoclimatic si gradul de
valorificare al acestuia, realizata atat pentru intreaga arie de studiu, cat si pentru cateva statiuni
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mai importante a evidentiat punctele forte, punctele slabe, oportunitatile si amenintarile, oferind
o perspectiva clard asupra pozitionarii si potentialului de dezvoltare al fiecarei statiuni.

Dintre punctele forte mentionam diversitatea resurselor balneoclimatice: prezenta unui
numar mare de izvoare minerale, bioclimatul sedativ-indiferent, doua saline si a unei
infrastructuri de acces si turistice specifice. Regiunea este bogata in resurse naturale, avand
numeroase rezervatii stiintifice si monumente ale naturii, precum Parcul Natural Vanatori-
Neamt si diverse locuri fosilifere. Infrastructura turistica este bine dezvoltatd intr-0 serie de
statiuni (Baltatesti, Tg. Ocna, Slanic Moldova), cu baze de tratament modern echipate, unitati
de cazare variate (hoteluri, pensiuni, cabane), restaurante si servicii conexe (partii de schi,
stranduri, telegondold), facilitand accesul si confortul vizitatorilor.

Punctele slabe pe care le-am identificat sunt: lipsa facilitatilor medicale specializate in
majoritatea statiunilor, cu exceptia Tg. Ocna, Sldnic Moldova si Baile Baltatesti, care dispun
de sanatorii bine echipate; statiuni ca Oglinzi, Vizantea-Livezi si Solca, care nu sunt complet
integrate in circuitul turistic, necesita investitii si proiecte pentru revitalizare; riscurile climatice
si hidrografice, cum ar fi valurile de caldura si inundatiile, pot afecta activitatile turistice. De
asemenea, promovarea slaba in mediul online si la targurile turistice limiteazd atractia si
numarul de turisti straini.

Regiunea poate beneficia de multiple oportunitati de dezvoltare, inclusiv accesarea
fondurilor europene pentru infrastructura turisticd, care permite amenajarea si reabilitarea
traseelor turistice si parcurilor balneare in statiuni precum Sucevita si Solca; valorificarea
resurselor balneoclimatice prin constructia de buvete si centre de SPA 1in localitati ca Solca si
informare turistica in localitdti ca Soveja si Oglinzi; si promovarea turismului durabil prin
implementarea unor practici ecologice si crearea de produse turistice sustenabile in intreaga
regiune.

Turismul in aer liber si bioclimatic se confruntd cu amenintari, inclusiv impactul
schimbarilor climatice asupra resurselor de apd minerald, care sunt esentiale pentru
balneoclimatoterapie si riscuri pentru biodiversitate si ecosisteme; concurenta crescutd din alte
destinatii turistice, precum Vatra Dornei si Sovata, care oferd servicii similare sau mai
diversificate. Si factorii socio-economici, cum ar fi instabilitatea economica si sociald, pot
reduce puterea de cumparare a turistilor si influenta negativ cererea pentru serviciile turistice
din regiune.

Am propus masuri generale pentru adaptarea turismului balneoclimatic la cerintele
contemporane, precum si masuri specifice pentru statiunile mai mici: Solca, Oglinzi, Soveja si
Vizantea-Livezi. Pentru statiunea Solca, planul de masuri economice include urmatoarele
actiuni: amenajarea unor trasee turistice marcate care sa traverseze dealurile impadurite din
jurul statiunii, restaurarea si valorificarea infrastructurii izvoarelor sarate, crearea de facilitati
moderne de tratament si wellness, cum ar fi bazine de hidroterapie si camere de sare. La acestea
se adauga identificarea unor locatii pentru constructia de hoteluri si pensiuni care sa ofere
pachete turistice complete. Pentru revitalizarea statiunii Oglinzi, planul de masuri economice
include urmatoarele actiuni: restaurarea completa a izvoarelor sarate, extinderea infrastructurii
pentru a include sali de tratament, bai termale, piscine si spatii de relaxare, amenajarea unor
tururi ghidate catre atractiile din apropiere, precum Cetatea Neamtului si manastirile Neamt,
Agapia si Varatec. Planul de masuri pentru statiunile Soveja si Vizantea-Livezi cuprind cateva
actiuni concrete: renovarea hotelului Zboina din Soveja, aflat in paragina, pentru a-l aduce la
standarde moderne. Aceasta include modernizarea camerelor, addugarea de facilitati de
wellness si spa; dezvoltarea unor trasee marcate care traverseaza padurile si dealurile din Soveja
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si Vizantea-Livezi pentru a vor oferi turistilor oportunitati pentru drumetii si ciclism montan;
dezvoltarea de rute gastronomice si ateliere culinare care sa includd degustari de produse
traditionale.

Regiunea submontand din vestul Moldovei se remarcd in prin potentialul siu
balneoclimatic si diversitatea ofertelor turistice. Acest teritoriu este caracterizat prin prezenta
unor statiuni balneoclimatice de renume precum Tg. Ocna si Slanic Moldova, care ofera
proceduri specifice bazate pe resurse naturale locale. Printre acestea se numara cura cu ape
minerale, hidroterapia si salinoterapia in salinele din Cacica si Mina Trotus. De asemenea,
regiunea se distinge prin tratarea afectiunilor reumatologice, respiratorii, neurologice si
ortopedice, datoritd proprietatilor curative ale apelor si namolurilor locale.

Perspectiva de dezvoltare a turismului balneoclimatic in Moldova se bazeaza pe
resursele naturale curative abundente, pe diversificarea ofertei turistice, care este insa
dependenta de activitatile ce vor fi intreprinse de diversi stakeholderi. Dezvoltarea turismului
in acest etaj submontan de la poala estica a Carpatilor Orientali se poate realiza prin mijloace
financiare (accesarea unor fonduri europene prin Programul de investitii in infrastructura
turistica la nivelul destinatiilor lansat de MEAT), dar si printr-o incercare de rebrenduire
identitara care inchege si sa dea coeziune si unitate regiunii submontane din vestul Moldovei.

Contributii personale

Activitatea de cercetare desfasurata pe parcursul a cinci ani (2020-2024) a avut scopul
de a masura potentialul balneologic si bioclimatic al statiunilor turistice si a localitatilor cu
factori naturali de cura si tratament situate in etajul bioclimatic sedativ-indiferent din vestul
Moldovei, riscurile geografice (riscuri climatice si bioclimatice, hidrologice, geomorfologice
etc.) dar si impactul negativ al unor activitati umane (poluarea aerului si a apelor, defrisarea,
generarea si managerierea defectuoasa a problemei deseurilor s.a.) care pot afecta potentialul si
activitatile turistice a acestor statiuni, oferind sprijin prin propunerea de masuri concrete
managementului administrativ al acestor statiuni sau al unor obiective din cuprinsul acestora.

Cele mai importante contributii personale din teza de doctorat se refera la:

- abordarea personalizata pe fiecare statiune a factorilor de mediu naturali, antropici
(aeroionizarea, calitatea aerului, calitatea apelor, problema deseurilor, infrastructura
turistica etc.);

- analiza riscurilor geografice din arealul studiat: inundatiile, incendiile, poluarea aerului,
defrisdrile s.a. si impactul lor asupra potentialului balneoclimatic si a turismului;

- realizarea primelor masuratori ale zgomotului pentru statiunile Tg. Neamt, Piatra Neamt,
Slanic Moldova si Tg. Ocna si realizarea unei harti a zgomotului pentru statiunea Piatra
Neamt;

- realizarea schemelor climato-turistice pentru o serie de statiuni mici: Sucevita, Solca,
Cacica, Soveja, Vizantea-Livezi;

- studiul detaliat al conditiilor microclimatice si bioclimatice in salinele Cacica si Mina
Trotus, contribuind la intelegerea efectelor acestora asupra sanatatii umane si la dezvoltarea
turismului balnear in aceste spatii subterane;

- calcularea indicilor bioclimatici (THI, CP, P, PET) si integrarea acestora in evaluarea
potentialului terapeutic al statiunilor studiate, oferind un instrument valoros pentru
optimizarea ofertelor de tratament;
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evaluarea topoclimatului fiecarei statiuni, inclusiv analiza elementelor climatice,
bioclimatice, LCZ-urilor si aeroionizarii, pentru a oferi o imagine completa a factorilor de
mediu si a potentialului lor terapeutic;

analiza comprehensiva a potentialului balnear, cu accent pe izvoarele sdrate din regiune,
incluzand analize detaliate ale compozitiei chimice si proprietatilor terapeutice ale
izvoarelor din Solca, Tg. Ocna si Slanic Moldova;

identificarea si evaluarea actiunilor si activitatilor umane care afecteaza negativ resursele
turismului balneoclimatic, cum ar fi deforestarile, incendiile forestiere, poluarea aerului,
zgomotul din statiuni si problema deseurilor, oferind solutii pentru reducerea consecintelor
acestora;

realizarea unei analize SWOT comprehensive a intregii arii studiate, precum si pentru
fiecare statiune de interes national, identificind punctele forte si slabe, oportunitétile si
amenintarile pentru dezvoltarea turismului balneoclimatic;

propunerea de masuri concrete pentru adaptarea turismului balneoclimatic la cerintele si
exigentele contemporane, atat la nivel general, cat si specific pentru statiunile mai mici:
Solca, Oglinzi, Soveja si Vizantea-Livezi.
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Motivation for choosing this topic

The motivation for choosing this topic is supported by several key aspects. First and
foremost, the choice was driven by a series of personal factors that have transformed into a
passion for this distinct geographical region. Being originally from Moldova, | had the privilege
of directly experiencing the natural beauty and therapeutic benefits of the balneoclimatic resorts
in the area. | spent considerable time exploring the sub-Carpathian mountains and hills,
discovering the healing properties of the air, mineral springs, and relaxing landscapes. This
personal connection sparked a desire in me to deepen my knowledge of the region’s tourism
and balneoclimatic potential and to contribute to its sustainable development.

Secondly, I chose this topic from the perspective of my professional development. As a
geography teacher, I identified an opportunity to conduct original and meaningful research that
could contribute to the academic literature. The submontane region of Moldova, with its
sedative-indifferent bioclimatic characteristics, has not been thoroughly studied regarding its
balneoclimatic potential and associated geographic risks. Our interdisciplinary approach will
provide a holistic perspective on the region, enhancing the understanding of its natural resources
and how they can be sustainably exploited.

Thirdly, the choice of this topic is grounded in scientific motivation. Previous studies
have primarily focused on various geographical aspects of the region, often overlooking its
balneoclimatic potential and the geographic risks that, beyond the control of those involved in
tourism, may arise. Our research will contribute to defining this geographical region as a distinct
entity, offering a comprehensive view of its natural resources and its tourism value. The results
will hold significant relevance for the fields of geography, tourism, climatology, and
balneology, enriching the specialized literature with valuable and novel information.

Lastly, through this research, we aim to contribute to the promotion of Moldova as a
tourist destination. Leveraging its balneoclimatic potential and unique natural resources could
stimulate economic development in the area and create new opportunities for its inhabitants.
Additionally, we hope to raise public awareness about the importance of preserving the natural
environment and the sustainable exploitation of tourism resources.

Purpose and objectives of the study

The purpose of this study is to measure, using specific geographical tools and methods,
the bioclimatic and balneological potential of these resorts to evaluate how health tourism
shapes the development trends of these localities, especially as this type of tourism attracts an
increasing number of visitors. We also aim to assess the geographic risks (climatic and
bioclimatic risks, hydrological, geomorphological risks, etc.) and the negative impact of certain
human activities (air and water pollution, deforestation, improper waste management, etc.) that
may affect these resorts. Furthermore, we intend to provide concrete management
recommendations to the administrators of these resorts or specific objectives within them.

The study’s objectives include:

« Establishing the unique bioclimatic characteristics of each tourist resort (including salt
mines) through bioclimatic and climato-touristic indices. This will allow us to create
complex yet easily understandable models (climato-touristic schemes) that can indicate
the most favorable times of day and year for outdoor tourism activities or for treatment,
recovery, and relaxation.
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o Conducting local measurements of air ionization or noise pollution/radioactivity to map
areas with aeroelectric potential or where noise/radioactivity levels exceed permissible
limits.

o Utilizing data from the National Air Quality Monitoring Network (RNMCA) to assess
ambient air quality.

o Mapping mineral springs and analyzing their chemical and biological properties to
reconfirm their curative and therapeutic benefits.

« Evaluating and measuring meteorological and climatic risks, and associated risks, that
could affect, disrupt, or compromise a tourist stay, as well as tourism activities and
infrastructure.

o Evaluating, mapping, and determining the environmental and landscape impacts of
activities such as deforestation, improper land use, and poor waste management
practices that occur near balneoclimatic tourist resorts.

e Conducting SWOT analyses of the state of balneoclimatic tourism in the studied area,
and developing economically viable action plans for each location to enhance the
attractiveness and accessibility of the resorts.

e Methodology for Preparing the Study

e This study involved four stages.

Stage 1 (2019-2020)

o Development of the Work Plan: In this stage, the general and specific objectives of the
research were established, appropriate methodologies were identified, and concrete
steps necessary for completing the doctoral thesis were determined.

o Establishment of the Sensor Network: Locations were selected, and the necessary
sensors were installed to collect relevant data for the research (hourly data for
temperature and humidity at each researched station).

Stage 2 (2020-2022)

e Data Collection: During this phase, necessary research data was collected from various
sources. This included data from proprietary sensors as well as external sources such as
ROCADA (meteorological data 1961-2013), Power NASA (meteorological data 1981-
2023), Meteoblue (1980-2022), and other relevant meteorological and climatic sources.

e Database Creation: The collected data was organized and stored in specific databases
(climatic, bioclimatic, hydrological, seismic, touristic), which were essential for
subsequent analysis and obtaining relevant results.

Stage 3 (2022-2023)

e Data Processing: The collected data was processed and analyzed using statistical
methods and data processing techniques to extract relevant information and identify
patterns and trends.

e Development of Working Statistical Models: Based on the processed data, statistical
models were developed and validated to provide a deeper understanding of the studied
phenomena and to facilitate future predictions or evaluations.

Stage 4 (2023-2024)

e Analysis, Synthesis, and Integration of Results: In this stage, preliminary results and
developed models were analyzed and synthesized to draw conclusions and identify their
practical and theoretical implications.
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e Utilization of Results: The research results were utilized by preparing scientific articles,
presenting at conferences, and publishing in specialized journals, thus contributing to
the advancement of knowledge in the field of study and disseminating research findings.
Next, we will present the methodological stages for creating flood maps, LCZ maps,
and noise maps.

Chapter 1 provides a comprehensive introduction to the general framework of the thesis,
exploring the current state of research in geology, hydrogeology, and hydrochemistry of
therapeutic waters in Romania. It highlights the evolution of balneology and balneoclimatology,
offering a historical perspective on these disciplines and their impact on the development of spa
resorts. Additionally, it discusses the evolution of balneoclimatic tourism in Romania and the
challenges associated with geographic risks. Finally, a brief history of research on air ionization
is presented, emphasizing both international and national contributions.

Chapter 11 provides a detailed description of the methods and technical means used in
the research, including advanced systems for monitoring air quality and meteorological
conditions. This includes the National Air Quality Monitoring Network (RNMCA) and the
proprietary sensor network (Table 1), which provided hourly data on air temperature and
humidity for the period 2020-2022.

Table 1. Proprietary Thermo-Hygrometric Sensor Network and Its Territorial Placement

in?j?cn:t?)rr Sensor type Location Latitude (N) Lon(gEl;[ude Altitude
S1 DT -171 Sucevita 47°46'56.9" | 25°43'53.3" 530 m
S2 DT -171 Solca 47°41'44.4" | 25°49' 59.5" 513 m
S3 DT -171 Partestii de Sus 47°38'58.9" | 25°54'40.2" 424 m
S4 DT -171 Salina Cacica 47°38'07.0" | 25°53'54.9" -70m
S5 DT -171 Gura Humorului 47°33'18.6" | 25°53'01.1" 478 m
S6 DT -171 Oglinzi 47°15'249" | 26°21'27.6" 411m
S7 DT -171 Baltatesti 47°07'20.1" | 26° 17'58.2" 479 m
S8 DT -171 Piatra Neamt 46° 56'09.7" | 26°21'58.5" 334m
S9 DT -171 Tg. Ocna 46°16'22.2" | 26°38'25.4" 243 m
S10 DT-171 Salina Trotus 46° 17 16.8" | 26°36'12.6" =274 m
S11 DT -171 Slanic Moldova 46°13'34.9" | 26°29'26.9" 402 m

Specialized equipment was also used, such as the COM 3200 PRO Il ion counter for
measuring air ion concentrations and the DT 9501 radiation scanner for detecting radiation
levels at various locations (Figure 1).
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The research methods include field observation, both itinerant and stationary, to directly
monitor meteorological variables and air quality in the studied areas. Additionally, statistical-
mathematical methods were used for analyzing and interpreting the collected data, cartographic
methods with the ArcGIS 10.4 software for creating thematic maps, and sociological methods,
which involved applying two questionnaires to assess the perceptions of locals and tourists
regarding environmental quality in spa resorts. Laboratory analysis methods were applied for
the chemical analysis of mineral waters from the Solca, Targu Ocna, and Slidnic Moldova
resorts, evaluating relevant chemical parameters for their therapeutic properties.

The data obtained comes from various sources, including the ANM network, which
provided climatic data for the period 1961-2022, the Rocada dataset (1961-2013), data from the
RNMCA (2009-2021), as well as data collected through the proprietary sensor network.
Additionally, Power Project datasets (1981-2022) were used for long-term assessment of
climatic variability.

Finally, the study area (Figure 2) and applied methodology are presented, combining
technical and scientific methods to ensure a comprehensive analysis of the investigated
phenomena. This includes the use of the RayMan model for calculating the bioclimatic PET
index, Shake Map technology for assessing seismic risks, and the Global Forest Change and
Global Forest Watch platforms for monitoring forest changes. All these methods and tools
contribute to a deeper understanding of the impact of natural and anthropogenic factors on
environmental quality in spa resorts in Romania.
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Chapter I11. The results presented are derived from the climatic and bioclimatic analysis
of the study area, highlighting the meteorological variables and climatic conditions that
influence human comfort and the therapeutic potential of the spa resorts (Figure 3, Figure 4).
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The detailed climatic characterization is followed by an assessment of key bioclimatic

indices, such as the Thermo-Hygrometric Index (THI, Table 2), Cooling Power Index (CP),

Touristic Index (TCI). These indices

and the Climato

provide a comprehensive perspective on climatic comfort and the tourist attractiveness of the

region. The climato

Wind Chill Power Index (Pr), PET Index

touristic schemes developed in this chapter illustrate the optimal periods

for spa tourism, highlighting seasonal variations and their impact on the tourist experience

(Figure 5).
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Table 2. Monthly and annual average values of THI in the studied resorts (1961-2022)

Resort/Month

Cacica
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Figure 5. CTIS for the Tg Ocna Resort (1961-2022) in percentages (&) and favorability/unfavorability
classes (b)

Chapter IV. The Topoclimate and Bioclimate Specific to Resorts. The Microclimate and
Bioclimate of Salt Mines

This chapter provides a detailed analysis of the topoclimate and bioclimate specific to
the spa resorts within the study area, as well as the microclimate and bioclimate of the Cacica
and Trotus Mine salt mines. The topoclimate and bioclimate of each resort are examined,
highlighting the characteristics influenced by radiative, dynamic, and physico-geographical
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factors. It is observed that the average altitude and solar radiation vary between resorts,
impacting thermal comfort and the local bioclimate. Atmospheric circulation and wind speed
play an important role in shaping climatic conditions. The relief and hydrographic network
influence temperature distribution and humidity, while vegetation contributes to the specific

microclimate of each resort.
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Figure 6. Classification of Local Climate Zones in Solca

The analysis of Local Climate Zones (LCZ, Figure 6) reveals various topoclimates, and
the bioclimatic indices THI, CP (Table 3) and PET (Figure 7) indicate periods of comfort and
bioclimatic stress. Favorability for tourism varies, with optimal conditions in the summer
months, and the level of air ionization suggests health benefits, especially in the warm season,
with values exceeding 1000 air ions/cc in all the analyzed resorts. The conclusions provide an
integrated view of the factors shaping the topoclimate and bioclimate of each resort.

Table 3. Annual regime of the CP Index, broken down by monthly average values (2020-2022)

Resort/month
Sucevita
Solca
Cacica
Gura Humorului
Oglinzi
Baltatesti
Piatra Neamt
Tg. Ocna
Slinic Moldova
average for the study
area

The first part analyzes the local bioclimatic indices for the entire study area, based on
data collected between 2020 and 2022, highlighting climatic variations and their impact on

comfort and health.
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(1961-2022)
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Figure 8. Seasonal and annual THI regime in the Cacica and Trotus Salt Mines and Surface
Resorts (2020-2022)

The second part of the chapter focuses on the individual assessment of the topoclimatic
and bioclimatic potential of each resort, highlighting the features that contribute to their
therapeutic and tourist appeal.

In conclusion, the unique conditions of the Cacica and Trotus Mine salt mines are
presented, with a focus on the stability of the interior microclimate, which offers significant
health benefits (Figure 8).

Chapter V. The Balneological Potential (Mineral Waters, Saline Waters, Therapeutic
Mud) provides a detailed analysis of the balneological potential of mineral waters, saline waters,
and therapeutic muds within the study area (Figure 9).
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Figure 9. Mineral springs in Solca: (spring 2 (a), spring 3 (b), spring 4 (c)
(source: Rosu Constantin, May 2024)

The chapter presents the chemistry of mineral waters and its importance for human
health, along with a detailed classification of waters based on their chemical composition. It
includes an in-depth analysis of the waters from the Solca, Slanic Moldova, and Tg. Ocna
resorts, highlighting the chemical specifics that determine their therapeutic uses (Table 4).

Table 4. Evolution of the chemical composition of springs in Slanic Moldova: 1932 - 2023 comparison

Spring Name = Chemical Characterization 1932 (Crasu et Chemical Characterization 2023
al., 1952)

chlorosodic, iodized, alkaline, sulfurous, medium mineralization, iron-rich, chlorinated-
Izvor 1 carbonated mineral water with low sodium saline, bicarbonate, sulfate, acidic water

concentration

chlorosodic, iodized, alkaline, carbonated, medium mineralization, chlorinated-sodium
Izvor 1 bis sulfurous mineral water with low @ saline, bicarbonate, acidic water

concentration

medium mineralization, bicarbonate, fluoridated,
Sonda 2 . .
sodium, basic water

chlorinated, iodized, bicarbonate, sodium, high mineralization, chlorinated-sodium saline,
Izvor 3 mildly sulfurous, carbonated mineral bicarbonate, sulfate, calcium, neutral water

water with low concentration

sulfate, bicarbonate, sodium, iron-rich, low-mineral content, iron-rich, acidic water
Izvor 5 carbonated mineral water with very low

concentration

chlorosodic, iodized, bicarbonate, sodium, = medium mineralization, iron-rich, chlorinated-
Izvor 8 carbonated, sulfurous mineral water with = sodium saline, bicarbonate, sulfate, magnesium,

low concentration acidic water

alkaline, carbonated, sulfurous mineral medium mineralization, chlorinated-sodium
Izvor 10 water with low concentration saline, bicarbonate, sulfate, magnesium, acidic

studied

water

Additionally, the therapeutic properties of peloids and natural gases are explored,
emphasizing their role in balneological treatments. Finally, the chapter discusses saline water
accumulations, highlighting their therapeutic potential and use in balneological therapies.

Chapter VI explores the natural risks that may affect the balneoclimatic potential of the

resorts, including seismic,

biogeographical risks.

geomorphological,

climatic, hydrological, and
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In the analysis of seismic risks, the chapter highlights the 2016 earthquake and its impact on
the region. Geomorphological risks are detailed through landslide susceptibility maps, which
are crucial for protecting the infrastructure of the resorts (Figure 10).
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Figure 10. Landslide susceptibility map - Tg. Neam¢

Climatic and bioclimatic risks are addressed through the evaluation of extreme
phenomena that can affect visitor comfort. The hydrographic risk maps (Figure 11) highlight
the vulnerability of resorts to floods and flash floods, while the analysis of biogeographic risks
emphasizes the integrity of the forest landscape. Finally, the population’s perception of these
risks is analyzed to better understand awareness and concerns related to natural hazards.
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Figure 11. Flood risk map (10%) for Tg. Ocna Resort, according to Flood Directive 2007/60/EC,
Cycle ll
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Chapter VII analyzes the negative impact of human actions and activities on the
resources of balneoclimatic tourism, focusing on deforestation, fires, air pollution, noise
pollution (Figure 12), and waste management.
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Figure 12. Noise map (maximum level) in the Piatra Neamt Resort (May 17-18, 2024)

It is emphasized how deforestation and fires contribute to landscape degradation and
alterations in the microclimate, which are essential for the attractiveness and therapeutic
benefits of the resorts. Air pollution and noise affect environmental quality and visitor
experience, while inadequate waste management degrades the landscape and threatens public
health. The chapter proposes measures to minimize these impacts and to protect the natural
resources that support balneoclimatic tourism.

Chapter VIII focuses on the utilization of tourist infrastructure and treatment facilities
in the studied balneoclimatic resorts, emphasizing accommodation capacity and the analysis of
balneotherapy treatment units (Figure 13).
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Figure 13. Dynamics of tourist accommodation structures in the study area (2000-2022)
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The diversity and occupancy rates of accommodation units are examined, highlighting
the influence of seasonality and the quality of services offered on tourist satisfaction.
Additionally, the accommodation capacity of balneotherapy facilities is analyzed, assessing the
balance between the supply and demand for therapeutic services. The chapter emphasizes the
importance of adequate infrastructure to support the development of balneoclimatic tourism
and to enhance the overall experience of visitors and patients.

Chapter 1X provides a detailed overview of the climatotherapy and balneotherapy
procedures applied in the tourist resorts within the studied area, emphasizing how these
procedures utilize both the natural and anthropic potential of the region. The chapter discusses
climatotherapy procedures such as air cures, aeroionotherapy (Figure 14) sunbathing, and
sylvotherapy, alongside modern integrated treatments like phototherapy, saline therapy, and
laser therapy. It also examines traditional balneological procedures, including hydrotherapy and
mud packs. The subsection dedicated to treated conditions highlights respiratory,
cardiovascular, and rheumatic diseases, for which these resorts offer effective treatments.
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Figure 14. Seasonal regime of total aeroionization in the study area based on data from itinerant
measurements conducted in 2022-2023
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In the conclusion, the quality of the balneoclimatic offer of the resorts is assessed,
highlighting strengths and opportunities for improvement to maximize the therapeutic potential
and tourist attractiveness of the region (Figure 15)

20 .-.-. .
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10 2
. b

Sucevita  Solca Cacica Gura Tg.Neamt Baltatesti Piatra Sarata Tg.Ocna Slanic  Soveja Vizantea -
Humorului Neamt Moldova Livezi

Climatotherapeutic procedures Integrated procedures
Balneotherapeutic procedures @ Balneary procedure quality index

Figure 15. Balneoclimatic quality index for the resorts in the study area

Chapter X analyzes tourist flows in the studied balneoclimatic resorts, focusing on
tourist arrivals and overnight stays. It highlights annual trends and seasonality of arrivals,
emphasizing factors that influence tourist attraction, such as local events, tourism marketing,
and resort accessibility. Additionally, it examines tourists' length of stay, analyzing the number
of overnight stays and correlating these data with the diversity and quality of the services
provided (Figure 16).
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Figure 16. Annual trend of tourist arrivals in accommodation facilities in the studied resorts and the
trend line (source: www.statistici.insse.ro)

Comparisons between resorts highlight the elements that contribute to longer stays and
increased tourist loyalty, offering insights into optimizing the tourism offer to maximize tourist
flows and economic benefits for the region.
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Chapter Xl provides a SWOT analysis of the natural and anthropic potential available
for balneoclimatic tourism in the sub-mountainous region between Sucevita and Soveja. This
analysis identifies strengths such as the diversity of natural resources and existing tourism
infrastructure, alongside weaknesses such as insufficiently developed infrastructure and
inadequate tourism promotion. Development opportunities include expanding tourism services
and attracting investments, while threats are represented by climate change, intense
competition, and natural risks. This evaluation provides the necessary foundation for
developing effective strategies for the development and promotion of balneoclimatic tourism
in the region.

Chapter XII proposes measures for adapting balneoclimatic tourism to contemporary
requirements, based on public perception and the needs identified in the studied resorts. Public
perceptions of facilities and tourism infrastructure highlight the need to improve the quality and
diversity of the services offered (Figure 17).
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Figure 17.. Proportion of responses from 81 respondents to the question "If you had decision-making
power, what urgent measure do you believe shopul be taken in the Tg. Neamf resort to
enhance/revitalize/develop balneoclimatic tourism?"

In addition, specific economic action plans have been developed for revitalizing the
smaller resorts, such as Solca, Oglinzi, and Soveja, aiming to enhance their attractiveness by
modernizing infrastructure, diversifying the tourist offer, and implementing effective
promotion on national and international markets.

Conclusions

The study titled “Assessment of the Balneoclimatic Potential and Geographic Risks in
Tourist Resorts of Moldova Located in the Sedative-Indifferent Bioclimatic Zone” highlights
the particular potential of balneoclimatic tourism for the submontane resorts in the western part
of Moldova, while balancing this potential against geographic risks and environmental issues
that may diminish it.

To conduct this comprehensive analysis, a range of advanced tools and methods were
employed. The tools included meteorological and air quality monitoring equipment from
R.N.M.C.A., A.N.M., and our own network of sensors. Among the instruments used were the
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aeroion counter COM-3200PRO I, sound level meters PCE-SDL 1 and PCE-322A, the
radiation scanner DT 9501, the multifunctional device CEM DT-9883M, ArcGIS 10.4 software,
the RayMan model, the Local Climate Zones generator, ShakeMap technology, the Global
Forest Change platform, the inundatii.ro platform, AHP-OS, and Global Forest Watch for forest
monitoring. The applied methods included field observation, statistical-mathematical methods,
cartographic methods and derived methods based on Geographic Information Systems,
sociological methods, laboratory analysis methods for chemical analysis of mineral water
samples from balneoclimatic resorts, and analysis and comparison methods.

Using these tools and methods, we compiled a diverse database that included climatic,
hydrological, air quality, noise level information, and more. This varied database was crucial
for conducting a thorough assessment of both balneoclimatic potential and geographic risks,
providing support for the conclusions and recommendations presented in this study.

We began by examining in detail the climatic factors and elements of the region, such
as global radiation, temperature, relative humidity, precipitation, and wind, to understand the
specific climatic characteristics of the studied area. Relevant bioclimatic indices, such as THI
(Temperature-Humidity Index), CP (Comfort-Productivity Index), Pr (Precipitation Index), and
PET (Physiological Equivalent Temperature), were utilized to assess the bioclimatic conditions
in the tourist resorts. This step allowed for a precise spatial-temporal evaluation of thermal
comfort/discomfort and the climatic impact on the health and well-being of visitors.

The climatic suitability of the region for tourism was evaluated using the Tourism
Climate Index (TCI) and the Climate Tourism Information System (CTIS). By applying the
TCI, we were able to determine the optimal periods for tourism in the balneoclimatic resorts of
western Moldova, highlighting the seasons, months, decades, days, and in many cases, specific
times of the day that provide the best conditions for tourist activities.

The analysis and interpretation of climatic data in the context of tourism activities were
carried out using the CTIS. For the resorts within the studied area, we identified the favorable
periods for tourist activities as being from April to October. Heat stress is experienced in a few
resorts (Oglinzi, Sarata, Tg. Ocna), while cold stress is present during the winter months in all
resorts.

| investigated the local topoclimates, climatic and bioclimatic elements, LCZs, and air
ionization in the resorts to provide a comprehensive picture of the environmental factors and
their therapeutic potential. This data highlighted the bioclimatic specifics of each resort and the
overall tourist area.

The climate of the study area is temperate continental, offering diverse and favorable
conditions for balneoclimatic tourism. The predominant bioclimate in this region is the
sedative-indifferent type, characteristic of resorts such as Solca, Cacica, Targu Neamt,
Baltatesti, Targu Ocna, Sérata, and Vizantea. Resorts like Sucevita, Gura Humorului, Piatra
Neamt, Slanic Moldova, and Soveja fall at the lower limit of the tonic-stimulant bioclimate,
with the relaxing bioclimate being dominant.

Regarding the topoclimate of the resorts, a forest topoclimate is present in most of them
(Sucevita, Solca, Cacica, Gura Humorului, Slanic Moldova, Soveja, and Vizantea-Livezi).
Additionally, in larger urban areas such as Gura Humorului and Piatra Neamt, the appearance
of a built environment topoclimate is observed. Air ionization measurements in the resorts
highlight the potential for aeroionotherapy (values above 1000 aeroions/cm? in July) in all the
resorts where measurements were taken.

Research conducted in the Cacica and Mina Trotus salt mines revealed unique
microclimate and bioclimate conditions. The salt mines are noted for their exceptional thermal
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stability, with temperatures ranging from 10.2 to 10.5°C in Cacica and from 13.2 to 13.7°C in
Mina Trotus. Relative humidity ranges from 60% to 80% in Cacica and from 40% to 80% in
Mina Trotus. These conditions are reflected in the nearly constant THI index values, indicating
slight discomfort due to cooling. Air ionization is intense in the Cacica salt mine, with values
over 4000-6000 aeroions/cm?®, while in Mina Trotus it is lower, with 840 aeroions/cm?. This
stable atmosphere and uniform microclimate give the Cacica and Trotus salt mines certain
balneoclimatic characteristics, making them recommended for both tourists and patients with
respiratory conditions.

I analyzed the saline springs in Solca, Targu Ocna, and Slanic Moldova, providing a
detailed assessment of their chemical composition and therapeutic properties.

In Solca, | found that springs 5 and 6 have extremely high concentrations of chlorides (36,600
mg/l and 37,660 mg/l) and sodium (12,750 mg/l and 121,600 mg/I, respectively). These springs
can be utilized as mineral waters with therapeutic effects.

In Slanic Moldova, the analyzed springs (1, 1 bis, 3, 5, 8, 10) predominantly feature
waters with medium mineralization, chlorinated sodic, and bicarbonate composition with a
slightly acidic pH. This composition imparts beneficial therapeutic properties to the chlorosodic
mineral waters of this resort, such as anti-inflammatory, relaxing, and detoxifying effects.

The waters from the springs in Targu Ocna have a neutral to slightly basic pH, ranging
from 7.3 to 7.4. The dissolved salt concentration in the water ranges from 6,700 mg/l to 13,260
mg/l, providing additional therapeutic properties and making them suitable for balneotherapy
without significant adjustments to the pH. The high chloride and sodium content confirms that
the waters from the Targu Ocna springs are saline, making them particularly suitable for
balneotherapy treatments for rheumatological and respiratory conditions.

Sulfurous waters have proven therapeutic properties, being effective in treating
bronchial asthma, chronic bronchitis, pneumoconiosis, and allergic dermatological conditions.
| evaluated the seismic, hydrological, climatic, and biogeographic risks that could influence the
tourist resorts in this region.

Regarding seismic risks, they have a significant impact on the southern part of the area
of interest, particularly on the resorts of Soveja and Vizantea, which are located near the
Vrancea seismic zone. In many resorts, the slopes bordering the depressions or valleys where
they are situated are affected by current geomorphological processes such as landslides and
torrents.

Hydrological risks can affect all resorts, with greater exposure in locations like Gura
Humorului and Targu Ocna. Resorts located along rivers that are reinforced and embanked,
such as Piatra Neamt, are better protected from hydrological risks.

Climatic risks include cold waves, which exclusively affect the resorts in the northern part of
the study area (Sucevita, Solca, Cacica), while heat waves are a widespread issue across the
entire area of interest.

Deforestation studies covered the period from 2000 to 2019, identifying the most
affected resorts: Sucevita, Gura Humorului, and Piatra Neamt. In contrast, resorts like Slanic
Moldova, Soveja, and Vizantea-Livezi exhibit a high degree of forestation. Pollution analysis
indicated that the atmosphere in the resorts remains clean. Examined indicators, including PM,
CO2, radiation, TVOCs, and formaldehyde, did not exceed the limits set by national and
European regulations.

Tourist infrastructure and flow were assessed both at the regional level and within the
primary resorts. Among the resorts with well-developed infrastructure are Gura Humorului,
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Piatra Neamt, and Slanic Moldova. In contrast, resorts such as Solca, Oglinzi, Vizantea, and
Soveja require additional investments to meet current demands.

| documented the available climatic and balneotherapy procedures in the resorts, as well
as the types of conditions treated, highlighting the diversity and effectiveness of balneoclimatic
therapy offered in this region. The therapies that can be practiced include silvotherapy,
heliotherapy, aerosol therapy, aeroionotherapy, mineral water therapy (Solca, Baltatesti, Tg.
Neamt-Oglinzi, Sarata, Slanic Moldova, and Tg. Ocna), hydrotherapy (Cacica, Gura
Humorului, Tg. Neamt, Piatra Neamt, Slanic Moldova, and Tg. Ocna), kinetotherapy (Cacica,
Baltatesti, Slanic Moldova, and Tg. Ocna), electrotherapy (Baltatesti and Slanic Moldova), mud
packs (Slanic Moldova and Baltatesti), and salinotherapy (in the Cacica and Mina Trotus salt
mines). The conditions treated include rheumatological conditions (in Sucevita, Solca, Slanic
Moldova, and Tg. Ocna), respiratory conditions (in the Cacica and Mina Trotus salt mines),
neurological conditions (in Solca, Sarata, and Slanic Moldova), orthopedic conditions (in Tg.
Neamt and Cacica), gynecological conditions (Baltatesti, Tg. Neamt, Slanic Moldova),
dermatological conditions (Sucevita and Sarata), and digestive, hepato-biliary, metabolic,
cardiovascular, and endocrine conditions (Slanic Moldova).

The region is distinguished by the diversity of balneoclimatic resources that enhance its
tourist appeal and are essential for the development of balneoclimatic tourism.

A SWOT analysis of the potential for balneoclimatic tourism and its degree of
utilization, conducted for both the entire study area and several key resorts, highlighted
strengths, weaknesses, opportunities, and threats, providing a clear perspective on the
positioning and development potential of each resort. Among the strengths are the diversity of
balneoclimatic resources: the presence of numerous mineral springs, the sedative-indifferent
bioclimate, two salt mines, and a specific access and tourist infrastructure. The region is rich in
natural resources, with numerous scientific reserves and natural monuments, such as the
Vandtori-Neamt Natural Park and various fossil sites. The tourist infrastructure is well-
developed in several resorts (Baltatesti, Tg. Ocna, Slanic Moldova), featuring modern treatment
facilities, varied accommodation options (hotels, guesthouses, cabins), restaurants, and
ancillary services (ski slopes, swimming pools, cable cars), facilitating visitor access and
comfort.

The weaknesses identified include the lack of specialized medical facilities in most
resorts, with the exception of Tg. Ocna, Slanic Moldova, and Baile Baltatesti, which have well-
equipped sanatoriums. Resorts like Oglinzi, Vizantea-Livezi, and Solca, which are not fully
integrated into the tourist circuit, require investments and projects for revitalization. Climatic
and hydrological risks, such as heatwaves and floods, can affect tourist activities. Additionally,
weak online promotion and limited presence at tourist fairs constrain the attraction and number
of foreign tourists.

The region has multiple development opportunities, including accessing European
funds for tourist infrastructure, which allows for the development and rehabilitation of tourist
trails and spa parks in resorts like Sucevita and Solca; leveraging balneoclimatic resources
through the construction of spa centers and wellness facilities in places like Solca and Vizantea-
Livezi; improving accessibility by modernizing roads and tourist information points in locations
like Soveja and Oglinzi; and promoting sustainable tourism by implementing eco-friendly
practices and creating sustainable tourism products throughout the region.

Outdoor and bioclimatic tourism faces threats, including the impact of climate change
on mineral water resources, which are essential for balneoclimatic therapy, and risks to
biodiversity and ecosystems. Increased competition from other tourist destinations, such as
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Vatra Dornei and Sovata, which offer similar or more diverse services, and socio-economic
factors, such as economic and social instability, can reduce tourists' purchasing power and
negatively affect the demand for tourism services in the region.

| proposed general measures for adapting balneoclimatic tourism to contemporary
requirements, as well as specific measures for smaller resorts: Solca, Oglinzi, Soveja, and
Vizantea-Livezi.

For Solca, the economic plan includes the following actions: establishing marked tourist
trails that traverse the wooded hills surrounding the resort, restoring and enhancing the
infrastructure of the saline springs, and creating modern treatment and wellness facilities, such
as hydrotherapy pools and salt rooms. Additionally, it includes identifying locations for
building hotels and guesthouses that offer comprehensive tourist packages.

For revitalizing Oglinzi, the economic plan includes: complete restoration of the saline
springs, expanding the infrastructure to include treatment rooms, thermal baths, pools, and
relaxation areas, and setting up guided tours to nearby attractions such as Neamt Fortress and
the Neamt, Agapia, and Varatec monasteries.

For Soveja and Vizantea-Livezi, the plan includes several concrete actions: renovating
the Zboina Hotel in Soveja, which is currently in disrepair, to bring it up to modern standards.
This includes modernizing the rooms, adding wellness and spa facilities; developing marked
trails that traverse the forests and hills of Soveja and Vizantea-Livezi to offer tourists
opportunities for hiking and mountain biking; and developing gastronomic routes and culinary
workshops that include tastings of traditional products.

The submontane region in western Moldova is distinguished by its balneoclimatic
potential and diverse tourism offerings. This area is characterized by the presence of renowned
balneoclimatic resorts such as Tg. Ocna and Slanic Moldova, which offer specific procedures
based on local natural resources. These include treatments with mineral waters, hydrotherapy,
and saline therapy in the Cacica and Mina Trotus salt mines. Additionally, the region stands out
for its treatment of rheumatological, respiratory, neurological, and orthopedic conditions due to
the curative properties of local waters and muds.

The prospects for developing balneoclimatic tourism in Moldova are based on the
abundant curative natural resources and the diversification of the tourism offer. However, this
development depends on the actions undertaken by various stakeholders. Tourism development
in this submontane tier at the eastern foot of the Eastern Carpathians can be achieved through
financial means, such as accessing European funds through the Tourism Infrastructure
Investment Program launched by the Ministry of Economy and Tourism (MEAT), as well as
through an attempt at rebranding to unite and give cohesion to the submontane region in western
Moldova.

Personal contributions

The research activity conducted over five years (2020-2024) aimed to assess the
balneological and bioclimatic potential of tourist resorts and localities with natural factors for
treatment and therapy situated in the sedative-indifferent bioclimatic zone in the western part
of Moldova. The study also addressed geographical risks (including climatic and bioclimatic
risks, hydrological, geomorphological, etc.) as well as the negative impact of certain human
activities (such as air and water pollution, deforestation, and inadequate waste management)
that may affect the potential and activities of these resorts. The research provided support by
proposing concrete measures for the administrative management of these resorts or their
respective objectives.
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The most significant personal contributions from the doctoral thesis include:

a personalized approach to environmental factors for each resort, including natural and
anthropogenic factors (aeroionization, air quality, water quality, waste management,
tourist infrastructure, etc.);

analysis of the geographical risks in the studied area: floods, fires, air pollution,
deforestation, etc., and their impact on the balneoclimatic potential and tourism;
conducting the first noise measurements for the resorts of Tg. Neamt, Piatra Neamt,
Slanic Moldova, and Tg. Ocna, and creating a noise map for the Piatra Neamt resort;
developing climate-tourism schemes for several smaller resorts: Sucevita, Solca,
Cacica, Soveja, Vizantea-Livezi;

detailed study of microclimatic and bioclimatic conditions in the Cacica and Mina
Trotus salt mines, contributing to understanding their effects on human health and the
development of spa tourism in these underground spaces;

calculating bioclimatic indices (THI, CP, P, PET) and integrating them into the
assessment of the therapeutic potential of the studied resorts, providing a valuable tool
for optimizing treatment offerings;

evaluating the topoclimate of each resort, including the analysis of climatic, bioclimatic
elements, LCZs, and aeroionization, to provide a comprehensive picture of
environmental factors and their therapeutic potential;

comprehensive analysis of the balneological potential, with a focus on the saline springs
in the region, including detailed analyses of the chemical composition and therapeutic
properties of springs in Solca, Tg. Ocna, and Slanic Moldova;

identifying and evaluating human actions and activities that negatively impact
balneoclimatic tourism resources, such as deforestation, forest fires, air pollution, noise
in resorts, and waste management issues, and providing solutions to mitigate these
consequences;

ionducting a comprehensive SWOT analysis of the entire studied area as well as for
each resort of national interest, identifying strengths and weaknesses, opportunities, and
threats to the development of balneoclimatic tourism;

proposing concrete measures for adapting balneoclimatic tourism to contemporary
requirements and demands, both at a general level and specifically for smaller resorts:
Solca, Oglinzi, Soveja, and Vizantea-Livezi.
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