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1. Muc dich va ddi twong nghién ciru ciia luin an
1.1. Muc dich cua luan an

1. Banh gia stc chiu tai moéi truong du lich toan bo dia - hé sinh thai Vuon Quéc
gia Phong Nha - K¢ Bang dura trén co s& tong hop stre chiu tai ciia cac d6i trong moi truong
thanh vién cu thanh dija - hé sinh thai khi bi tac dong cua céc tai lugng ti€u cuc cua tu
nhién va du khach tang 1én.

2. Bé xuat m6 hinh va cac giai phap quan Iy méi trudng du lich bén viing dya trén
nguyén tic 1a khai thac loi nhuan toi da va bao vé nghiém ngit tinh bao tn di san

3. Diéu hanh va diéu chinh lién tuc mdi quan hé can bang dong giita 3 dai luong
tuong tac véi nhau trong dia - h¢ sinh thai cia moi truong du lich Phong Nha - Ké Bang
dam bao 3 diéu kién: (1) Strc chiu tai trung binh ctia mdi truong du lich luén luén duong
(Lcw>0) gdm 6 yéu t6 thanh vién: moi truong dat, méi trudng nude, moi truong khong khi,
moi trudng co sé ha tang va dich vu, méi truong hang dong va méi trudng rimg nguyén
sinh; (2) Gid tri 121 rong hién tai ludn luén duong (NPV>>0); (3) Luu lugng khach du lich
dat xap xi gidi han t6i da cho phép (Gtmax).

1.2. Boi twong cua lugn an

- Pi twong nghién ctru ste chiu tai moi trudng du lich bén viing 1a khu vuc Di san
Thién nhién thé gigi Vuon Quéc gia Phong Nha - Ké Bang, bao gom khu rimg nguyén
sinh, hang Phong Nha, dong Thién Puong va dong Son Doong.

- Nhing dbi tugng moi truong cy thé ty nhién va xa hoi cau thanh toan bd moi
trudong du lich ciia dia-hé sinh thai (Geo-ecosystem) Vuon Qudc gia Phong Nha - Ké Bang
la:

+ Mbi trudng dat;

+ Moi truong khong khi;



+ Mbi trudng nude mit va nudc ngam;

+ Moi trudong co sd ha téng: khéch san, nha nghi, giao thong va dich vu;

+ Moi truong hang dong: hang Phong Nha, dong Thién Puong va dong Son Poong;

+ Moi trudng sinh thai riung nguyén sinh.
2. Cac phuong phap nghién ctru da sir dung

1. Phuong phap khao sat thuc dia bo sung va lay mau dé phan tich chat luong moi
truong

2. Phuong phép xac dinh ham luong bui va cac chat 6 nhiém cua khong khi trong
khu vyc di san bang may chuyén dung

3. Cac phuong phap phan tich trong phong thi nghiém

4. Phuong phap bao quan va xir Iy mau

5. Phuong phéap thu thap va xtr Iy s6 liéu quan tric vé méi trudng

6. Phuong phép phan tich chi phi loi ich trong khai thac tai nguyén du lich

7. Phuong phéap danh gia strc chiu tai cia mgt dia-hé sinh thai
3. Cic két qua chinh va két luan

3.1. Cdc két qua chinh

- Stre chiu tai toan bd cac moi truong dia hé sinh thai kha cao (>0,75) da chi ra rﬁng moi
truong du lich khu vire Phong Nha — Ké Bang con ¢6 tiém nang 16n cho phép c6 thé gia ting
luu lugng du khéach thém 30% so véi hién tai khi d6 moi trudong du lich méi dat t&i ngudng strc
chiu tai cho phép

- Trén co so két qua gia tri 131 rong hién tai kha cao (NPV>>0) va stic chiu tai clia cc
d6i twong moi truong du lich cia dia hé sinh thai khu di san Phong Nha-K¢é Bang (Lctb>0,7) 1a
co s& khoa hoc dé xay dung mé hinh quan 1y du lich bén vimg theo 2 nguyén tic: (1) Khai thac
loi nhuén tai nguyén du lich ti da va (2) bao vé nghiém ngjt toan bd khu di san.

3.2. Két lugn

1. Tinh doc dao cua hang dong la mot trong 5 tiéu chi UNESCO dat ra va hang
dong Karst Phong Nha - Ké Bang dd vuot tiéu chi nay. Qud trinh dia chat ngi sinh va ngoai
sinh co mot lich sw trén 400 triéu nam la nguoi me khai sinh ra hé thong hang dong doc
dao va da dang.

2. Hai cong thirc danh gia sirc chiu tai cho du lich bén vieng khu Phong Nha-Ké
Bang do NCS xdy dung dua trén cong thuc tong quat cua Tran Nghi (2022) la:

Ai
Lc=1- o 1)
Lew = - (Lel+Le2+Le3+Lcd+Lc5+Le6)  (2)

Hai cong thirc nay dwoc van dung linh loat va két qua thanh cong doi voi 6 doi
twong moi truong du lich cau thanh dia-hé sinh thadi Pjong Nha-Ké Bang: (1) Poi tuong



méi truong ddt; 2) Poi tirgng moi truong moi truong nuoc; (3) Poéi twong méi truong
khéng khi; (4) Doi tiwong méi truong co sé ha tang va dich vu, (5) Poi twong méi truong
du lich hang déng va (6) Poi twong méi trwong sinh thai rimg nguyén sinh.

3. Két qua tinh todn gia tri NPV>>0 va Lc >0,75 trong 10 nam (2013-2023) 1a 2
tiéu chi quan trong dé khang dinh cac doi twong du lich dong Son Poong, déng Phong
Nha, dong Thién Puong va du lich sinh thai khu di san Phong Nha-Ké Bang dang duoc
khai thac mang lai loi nhudn cao va dang trén da phdt trién bén viing.

4. Hai nhom tiéu chi phdn tich chi phi loi ich va siec chiu tai cua cac doi twong thanh
vién cua dia-h¢ sinh thai dugc coi la mot he théng khép kin. Ca hai gid tri nay déu la ham
s6 cuia heu lwong khéch qua cdc mua du lich: NNPV = f(Dk); Lc=f(Dk). Khi khu di san
duoc bdo vé nghiém ngdt, dong thoi 2 gid tri NPV va Lc co maoi quan hé dong bién thi dé
la déu hiéu loi nhudn cao va dang phat trién du lich bén vitng.

5. M6 hinh quan Iy du lich bén vitng theo so do sau ddy: (1)Tao bg khung vé té chirc
bao gom 01 giam déc; 03 phé giam doc; 05 truong phong diéu hanh 05 nhiém vu quan
trong la: (1) Tinh todn va diéu chinh can bang 3 dai lwong: NPV>>0; Lc>>0, Gt=<Gtmax;
(2) Phong an ninh: qudn 1y gidm sdt vé chinh tri va tinh bao ton nguyén ven cua khu di
san; (3) Phong ky thudt cong nghé: chuyén 16 chirc gidi quyét cdc sw cé va nang cdp chat
lwong; (4) Phong t6 chirc diéu hanh: hoat déng tham quan cua du khach va diéu van cdc
phurong tién 6 16 thuyén bé dwa doén khdch; (5) Phong truyén théng.

6. Nguyén tic quan Iy du lich bén viing khu di san gom 2 ngi dung:
- Khai théc loi ich kinh té t6i da theo hwéng phdt trién bén viing:
+ Luén giir dwoc can bang déng twong quan giita cdc dai lwong NPV (loi ich
rong); siec chiu tai (Lc).
+ Ludn coi lweu lwong khdch la bién s6 con NPV va Le la ham sé: NPV = f(Dk);
Lc=f(DK).

- Bao vé nghiem ngat tinh bao ton nguyén thuy cia khu di san: khong lam thay doi
mdt di tinh bao ton nguyén thuy cia phong canh trong cdac hang dong va rung nguyén thuy:
(1) khong lam cap treo vao hang Son Poong; (2) khong ddp pha cac di chi dia chat doc
dao trong cdc hang Phong Nha, va Thién Duong; (3) khong lam dwong o t6 vao rwng

nguyén sinh ma chi lam dwong di bg hep lat da hodc go lim, néu dwong déc phdi cé tay
vin.

GIAO VIEN HUONG DAN NGHIEN CUU SINH
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1. Thesis purpose and thesis subject
1.1. Thesis purpose

(1) Evaluate the tourism environmental carrying capacity of the entire geo-ecosystem of
Phong Nha - Ke Bang National Park, based on the combined carrying capacity of constituent
environmental elements when impacted by increasing negative loads from nature and
tourists.

(2) Propose models and solutions for sustainable tourism environmental management
based on the principle of maximizing profit while strictly protecting heritage conservation.

(3) Continuously manage and adjust the dynamic balance between 3 interacting
quantities in the geo-ecosystem of Phong Nha - Ke Bang tourism environment ensuring 3
conditions:

e Average tourism environmental carrying capacity remains positive (Lctb>0),
comprising 6 elements: soil, water, air, infrastructure and services, cave systems,
and primary forest environments.

e Net present value remains positive (NPV>>0)

e Tourist flow approaches maximum allowable limit (Gtmax)

1.2. Thesis subject

Research subkect for sustainable tourism environmental carrying capacity in the Phong
Nha — Ke Bang National Park World Heritage site include: primeval forrest, Phong Nha
Cave, Thien Duong Cave, Son Doong Cave.

The natural and social environmental components forming the complete tourism
environment of the Phong Nha - Ke Bang National Park geo-ecosystem are:



« Soil environment
« Airenvironment
» Surface and groundwater environment
 Infrastructure environment: hotels, lodging, transportation and services
« Cave environment: Phong Nha Cave, Thien Duong Cave and Son Doong Cave
« Primeval forest ecological environment
2. Research methods
1) Additional field survey methods and sampling to analyze environmental quality;
2) Method for determining dust content and air pollutants in heritage areas using
specialized machines;
3) Laboratory analysis methods;
4) Sample preservation and handling methods;
5) Methods of collecting and processing environmental monitoring data;
6) Cost-benefit analysis method in exploiting tourism resources
7) Method for assessing the carrying capacity of a geo-ecosystem Major results and
conclusions
3. Major results and Conclusions
3.1. The major results
- The carrying capacity of the entire geo-ecosystem environment is quite high
(>0.7), indicating that the tourism environment in the Phong Nha - Ke Bang area also has
great potential, allowing it to increase tourist flow. 30% more passengers than at present,
only then will the tourism environment reach the allowable load capacity
- Based on the results, the current net profit value is quite high (NPV>>0) and the
carrying capacity of the tourism environmental objects of the Phong Nha-Ke Bang heritage
site ecosystem (Lctb>0, 7) is the scientific basis to build a sustainable tourism management
model according to two principles: (1) Maximize profit exploitation of tourism resources
and (2) strictly protect the entire heritage area.
3.2. Conclusions
1. Cave uniqueness is one of UNESCO's 5 criteria, which Phong Nha - Ke Bang
karst caves exceeded. The geological processes spanning over 400 million years created
this unique and diverse cave system.
2. Two formulas for evaluating sustainable tourism carrying capacity in Phong Nha-
Ke Bang, based on Tran Nghi's (2022) general formula:



-Lc=1-A/B (1)
- Lctb = (Lcl+Lc2+Lc3+Lcd+Lch+let) (2)

These formulas successfully apply to 6 environmental components: soil, water, air,
infrastructure/services, caves, and primary forest.

3. NPV>>0 and Lc>0.75 calculations over 2013-2023 confirm Son Doong, Phong
Nha, Thien Duong caves and eco-tourism are profitable and developing sustainably.

4. Cost-benefit and carrying capacity criteria form a closed system. Both values are
functions of seasonal tourist flow: NPV=f(Dk); Lc=f(Dk). When heritage is strictly
protected and NPV/Lc show positive correlation, it indicates high profit and sustainable
development.

5. Sustainable tourism management model structure:

- 1 director
- 3 deputy directors
- 5 department heads managing:
a) NPV, Lc, and Gt balance
b) Security/heritage preservation
c) Technical issues/quality improvement
d) Tourist operations/transportation
e) Communications
6. Sustainable tourism management principles:
- Maximize economic benefits sustainably:
+ Maintain dynamic balance between NPV and Lc
+ Tourist flow as variable, NPV/Lc as functions
- Strict heritage preservation:
+ No cable car to Son Doong
+ Protect geological features in Phong Nha/Thien Duong
+ Limited trail construction (narrow stone/ironwood paths, handrails on
slopes)
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