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Tém tat: Phu Qudc la mét déo Ién nam & bién Téy Nam Bd. Viing bién ddo Phu Quéc nhay cdm vé an
ninh quéc phong va giau tiém ndng phdt trién kinh té. Nhitng ndm gén déy, dudi tdc déng cia bién déi
khi hGu (BPKH), nwdc bién déng (NBD) lam cdc hé sinh thdi (HST) nhv ran san hé (RSH), thdm cd bién (TCB),
rirng ngdp mdn (RNM) bj suy thodi nghiém trong. Trong nghién ctru ndy, cdc tdc gid st dung phuwong phdp
trong s6 dé dinh lwong héa tdc déng cta cdc nguyén nhdn géy suy thodi cdc HST nhw cdc hoat déng phdt
trién kinh té - xd héi va BBKH, NBD. Phuwong phdp duoc thuc hién gém 3 budc sau: (1) Xdc dinh nguyén nhén
gdy suy thodi; (2) Xdc dinh trong sé cho cdc nguyén nhén va mure dé suy thodi trng vdi tirng trong s6; va (3)
Tinh murc d6 suy thodi HST theo trong s6 va thoi gian duw bdo. Viéc dw bdo mirc d6 suy thodi HST tiéu biéu
cta Phu Quéc duorc thue hién theo kich bdn BBKH RCP 4.5 (kich bdn néng dé khi nha kinh trung binh thédp)
va RCP 8.5 (kich ban néng d6 khi nha kinh cao) cho ndm 2050. Két qud nhw sau: RNM suy thodi 19,2% theo
kich ban RCP4.5 va 22,4% theo kich ban RCP8.5, TCB suy thodi 16,8% theo kich ban RCP4.5 va 21,6% theo kich
bdn RCP8.5, RSH suy thodi 21,12% theo kich ban RCP4.5 va 24,96% theo kich ban RCP8.5. Két qud nghién ctru
6 thé phuc vu cho viéc tinh todn thiét hai kinh té do suy thodi HST dwdi tdc déng cia BPKH, NBD va dé xudt
cdc gidi phdp bdo tén va qudn ly cdc HST hiéu qud trong béi cdnh BDKH.

Ttr khéa: Hé sinh thdi, suy thodi hé sinh thdi, bién déi khi hGu, nwdc bién déng.

1. bt van deé

BDKH, NBD dang 1a van dé ndng dwoc quan
tdm trén toan cau. Nhitng dién bién phirc tap
cla BPKH khdng chi gdy ra nhirng dj thuong vé
thoi tiét, tdc dong dén nhiéu mat cta doi séng
con ngudi, ma con gy suy thodi HST bién dién
hinh nhu san hd, cé bién, rirng ngdp man. BDKH,
NBD lam gidm dién tich, do che pht cling nhu
vai trd va chirc nang clia cac HST. Cac HST nay
khdng chi cd vai trd quan trong trong viéc diéu
hoa khi hdu ma con mang lai nhiéu gid tri, lgi ich

ké vé gid tri kinh t& ma cac HST d6 mang lai. Vi
vay, viéc du bdo mirc do suy thoai cdc HST trong
bdi cdnh BDKH I3 vd cling quan trong.

Van dé nghién clru suy thodi cdc HST san
ho, cd bién, rirng ngdp man d3 va dang duoc
cac nha khoa hoc clia nwdc ta quan tdm nghién
ctru, trong d6, dang chd y nhat 1a cac cdng trinh
nghién clru ctia Nguyén Pai An [1], Pham Anh
Cudng va B6 Cong Thung [4], Pao Huong Giang
[5], Nguyén Vin Quan [7], Pham Van Thanh [8]
Tran Hong Thai [9] va Nguyén Huy Y&t [10]. Két
qua nghién ctu cla cac cong trinh [1, 5, 8] d3

to I&n vé kinh té - x3 hoi. Khi cac HST dién hinh
nay bi suy thodi s& gay ra nhitrng tén that dang
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danh gia va du bao dwgc mirc do suy thodi cla
cac hé sinh thai san ho, cd bién, rirng ngdp man
theo kich ban BDKH, NBD. Bén canh viéc danh
gid mirc d6 suy thodi, cdc cong trinh trén con
xac dinh dwoc cac nguyén nhan suy thodi hé
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sinh thai 13 do hoat dong phét trién kinh té& - xa
hoi, tdc ddng ctia BDKH, NBD va dé xuat phuwong
phdp chdm diém trong s6 cho cac nguyén nhan
(yéu t6) gy suy thodi, tir d6 du bdo dwoc mirc
do suy thodi cac HST trong twong lai. Tuy nhién
cac nghién clru trén mdi du bdo mic do suy
thodi cdc HST theo kich ban RCP6.0.

Theo kich ban BPKH, NBD mdi nhat duoc
xdy dung nam 2020 dua trén duwdng néng
dé khi nha kinh dai dién (Representative
Concentration Pathways - RCP) c6 4 kich ban
gdm: RCP2.6, RCP4.5, RCP6.0, va RCP8.5 [3].
Trong d6 kich ban RCP4.5 va RCP 8.5 duoc xay
dwng kha day du va chi tiét. Day 1a co s& quan
trong cho viéc dy bdo mirc d6 suy thodi cac HST
dua trén 2 kich ban nay. Ndm 2050 13 méc thoi
gian quan trong ddi vd&i quy hoach phat trién
kinh t& xa hoi Viét Nam ndi chung va vung bién
ddo Phu Qudc néi riéng. Ngoai ra, ndm 2050
cling 1a ndm bat dau coé sy khac biét nhiéu vé
nhiét do, lwvong mua, xu thé tdng ciia mye NBD.
Vivay, nhém tac gid lwa chon 2 kich ban RCP 4.5,
RCP 8.5 va mdc thoi gian 2050 cho vung nghién
ctiru Pha Quéc.

Muc tiéu cta nghién ctu la dy bdo duoc
muc dd suy thodi cla cac HST dién hinh Phu

Qudc theo cac kich ban BDKH RCP 4.5 va RCP
8.5 phuc vu cho viéc dé xuat céc gidi phap quan
ly cdc HST bién hiéu qua trong bdi cdnh BDKH.
2. Tong quan vé khu vue nghién cliru

Pha Quéc la huyén dao cda tinh Kién Giang
¢ vi tri d3c biét quan trong vé kinh té, chinh
tri, quéc phong, an ninh. Huyén ddo Phu Quéc
nam & phia Tay - Nam nudc ta, tiép gidp véi
Campuchia, Thai Lan va Malaysia, cé tong dién
tich 589 km?, bao gébm 40 hon dao, trong dé
¢6 01 ddo chinh va céc quan dao (Hinh 1). Pao
chinh Phd Quéc cé dién tich tuv nhién 1a 567,88
km? v&i dwong bd bién dai khodng 150 km. Phu
Quéc la modt trong cac khu kinh té€ trong diém
cua Viét Nam. Vung bién Phd Quéc la noi cé da
dang sinh hoc cao vé&i cac HST bién dién hinh
|a RNM, RSH va TCB. Tuy nhién, ving bién dao
Pha Quéc cling |a khu vic tiém &n nhiéu tai bién
thién nhién nhu: BDKH gay gia tang bao, lut,
nuéc bién dang, xdm nhap man; déng dat, dong
dat - séng than, boi tu - xdi 18,... Nhitng dién
bién phirc tap ciia BDKH khdng chi gy ra nhitng
di thwong vé thoi tiét, tdc dong dén nhidu mat
cta doi séng con ngudi, ma con tac dong tiéu
cwe dén cdc HST vung bién ven dao.
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3. Phuong phap nghién ciru

3.1. Phwong phdp thu thép, téng hop tai liéu
Nhém nghién clru d3 thu thap, hé thdng hoa,

xt ly, phan tich, ddnh gid cac két qua nghién clru

cac tailiéu, sb liéu s3n cé & cac co quan, cac vién

nghién cttu, don vi Trung wong va dia phuong

trong va ngoai nudc ¢ lién quan bao gom sé

Hinh 1. Vi tri ddo Phu Quéc

liéu tir cac dé tai khoa hoc[1, 4, 5, 6,7, 8, 10] va
s6 liéu tlir Ban quan ly khu bao tén, Vudn quéc
gia [2]. & day cé su két hop k& thira nhitng co
s& ly luan khoa hoc, cac quan diém ti€p can va
kinh nghiém tir cdc cong trinh khoa hoc, dé tai
nghién clru trong va ngoai nudc vdi cac két qua
diéu tra cda chinh tac gia dé giai quyét muc tiéu
cla nghién ctru.
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3.2. Phwro'ng phdp chuyén gia

DAy 13 phwong phap phéi hop véi cac chuyén
gia (nhitng ngudi cé kinh nghiém va trinh dé
cao, cac co quan khoa hoc Trung wong va cac S&,
ban, nganh dia phuong) dé xay dung ndi dung
nghién ctru va x& ly tai liéu thu thap nham cé cac
két qua t6i wu. Dac biét trong viéc lya chon kich
ban BDKH cho vung bién ddo Phu Quéc, danh
gid cdc nhdm nguyén nhan gy suy thodi HST &
hién tai va twong lai. Cac chuyén gia bao géom
cac nha khoa hoc nghién cttu trong linh vyc sinh
thai hoc, nha quan ly cic cap tir Trung wong dén
dia phuong
3.3. Phwong phdp trong sé trong dw bdo mirc
dé suy thodi cdc hé sinh thdi bién theo kich ban
bién déi khi hdu, nwéc bién déng

Dy bdo mirc dd suy thodi HST dua vao téc
dé thu hep dién tich HST, sy thay d6i ciu truc
quan x3 sinh vat va mirc d6 suy thodi HST trong
mdi quan hé véi cac tac déng tir BDKH, NBD
va tac dong nhan sinh khac nhu du lich, nudi
trong thay san, giao thdng van tai, 6 nhiém moi
trwong... Trong diéu kién céc so liéu lich st va
hé théng vé méi tredng tw nhién va cac quan x3
sinh vat trong HST chua dwoc quan trac va cap
nhat thudng xuyén, lién tuc, viéc du bdo khéng
thé ap dung bang mo hinh dy bdo. Tuy nhién vdi
hé théng s6 liéu hién cd, cdn ct vao cdc nhém
nguyén nhan gay suy thodi trong thoi diém hién
tai va dy bdo mirc d6 tac déng cha cdc nguyén
nhan trong thoi gian ti€p theo, phuong phép
chdm diém trong s6 cho cac tiéu chi tac dong
trong bang ma tran tac déng cé thé dy bdo muirc
dd suy thodi HST dua vao téc d6 suy thoai duoc
danh gia & hién tai [7].

Dé du bdo mirc d6 suy thodi HST do tac dong
tlr BDKH, NBD va cédc hoat déng kinh té x3 hdi,
nhom tac gid dung bang ma tran danh gia muic
dé tadc dong cla céc yéu t6 ty nhién va nhan sinh
lén cac HST bang cach cham diém trong s cho
cac murc tac dong, cao nhat rng véi moi loai tac
déng la 4 diém trong s6. Phuong phép trong s6
nay da dugc cac nha nghién clru suy thodi cac
HST bién cta Viét Nam &p dung kha phd bién
trong cac cong trinh nghién ctru khac nhau. Cu
thé nhu sau:

Mtrc tdc dong rat [6n: FHH+
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Murc tac dong l1on: +4+4+
Murc tac dong trung binh:  ++
Mrc tdc dong nhe: +
Khong tac dong: -

Gid tri trong s6 tirng nguyén nhan duwoc dénh
gid phu thudc vao diéu kién ty nhién, kinh té - xa
hoi tai vung nghién cru; mirc d6 biéu hién cda
bién d6i khi hdu dwoc dy bdo theo cac kich ban
BDKH cla B6 Tai nguyén va Méi trwong theo céc
nam khac nhau va cd sy trao d6i, gbp y cla cac
chuyén gia. Du bao mirc do suy thodi HST theo
cac ndm dua vao sd diém d3 cho clta tirng ndm,
khodng thoi gian can dy bdo va mirc dod suy
thodi twong &rng vdi 1 trong s8. Cac budc thuc
hién nhu sau:

- Xac dinh nguyén nhan gay suy thodi: Cé hai
nhém nguyén nhan chinh gay suy thoai cac hé
sinh thai bién 1a do hoat ddng nhan sinh va do
bién ddi khi hdu toan cau, dac biét dang quan
tam la BDKH, NBD.

- Xac dinh trong s cho cac nguyén nhan va
murc d6 suy thodi (rng védi tirng trong sé.

- Tinh mirc do suy thoai hé sinh thai theo
trong s6 va thoi gian du béo.

4. Két qua sir dung phuong phap trong sé dw
bao mirc dd suy thoai cac hé sinh thai dién hinh
bién Phi Qudc theo kich ban bién ddi khi hau

Céc HST dién hinh ven bién va bién ven dao
Phd Quéc bao gbm RSH, TCB va RNM. HST RSH
va TCB kha phat trién & vung bién Phi Qudc con
RNM thi phan bé vdi dién tich nhd ven séng.
Duwdi day chung toi trinh bay phuwong phap trong
s6 du bdo mirc d6 suy thodi do BDKH, NBD.
4.1. Dw bao muc dé suy thodai HST RNM Phu
Quéc theo kich ban RCP4.5 va RCP8.5 ndm 2050

RNM cé dién tich khoang 17,9 ha, chd yéu
moc trén nén cat va phan bd thanh céc dai hep
ven cac clra sdng, rach v&i mat do tir trung binh
dén thap. Thanh phan lodi c6 103 loai/dwdi loai
thuwe vat bac cao c6 mach (TVBCCM) thudc 80
chi ctia 43 ho trong 3 nganh thyc vat. RNM nam
trong Vudn quéc gia Phd Quéc nén dugc bao
ton tdt va it bj suy thodi. Cac yéu td tdc dénglén
RNM 13 do sé it hoat dong tu phat cha nguoi
dan va tadc dong & pham vi nhé nhu chat pha dé
|8y cdi, lam than va 14y d4t xay dung. D€ du bao
murc d6 suy thoai RNM, nhdm tac gia s&r dung
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két qud nghién clru cia Pham Anh Cudng va
D6 Cong Thung [4] két hop v&i tham van y kién
chuyén gia dé xac dinh cac nguyén nhan gay suy
thodi RNM va diém trong s6 tirng nguyén nhan
theo kich ban BDKH (Bang 1). Xem xét mic do
anh hudng cta cac nguyén nhan lén RNM, cé
thé nhan thdy mirc dod tadc dong sé gia tdng &

cac yéu td nhu strc ép gia tdng dan s6 va BDKH,
dac biét BDKH lam gia tang bdo manh va NBD
c6 thé gy tdc dong |&dn dén RNM trong nhitng
nam ti€p theo. Y&u t8 khai thac gb cli s& giam
do RNM dugrc bao vé nghiém ngat hon. Cac yéu
t6 nhu hoat dong du lich va giao thdng van tai
van tac dong dé&n RNM nhu hién nay.

Bdng 1. Bang trong sé cuda cdc yéu té gdy suy thodi va dw bdo mirc dé suy thodi hé sinh thdi rirng ngép mdn
Phu Quéc theo kich bdn RCP4.5 va RCP8.5 cho ndm 2050

T Cac yéu td gy suy thoai Mtrc dd suy thoai
Ném Nédm 2050 ) Ném 2050
Nam 2018
2018 | Rcp4.5 | RCP8.5 RCP4.5 | RCP8.5
Phu Quéc 0,5%/ nam
1 Khai théc g, cli + - .
2 Hoat dong du lich + + +
3 Strc ép gia tang dan s6 + ++ ++
4 Giao thong van tai + + +
5 Ap lyc BDKH, NBD + ++ +++ 6,4% 9,6%
Téng diém 5 6 7 19,2% 22,4%

Theo két qua dy bdo trong nghién clru cla
Pham Anh Cudng va D6 Cong Thung, toc do suy
thodi RNM khoang 0,5%/ndm (ng véi 5 diém
trong s6, mbi diém twong ng véi 0,1% suy
thodi. Vi vay, cé thé dy bdo muirc dd suy thodi
RNM Phu Quéc theo tirng kich ban nhu sau:

- Theo kich ban RCP4.5 d&n ndm 2050, nhiét
do trung binh tang 1,3°C, lvgng mua nam tang
14,5%, myc nudc bién dang 1a 23 cm. V&i mirc
thay d6i nay, RNM bj tdc ddng & mirc trung binh
vdi 2 diémtrong s6, tong diém tac ddng 1én RNM
la 6 diém. Nhu vay, RNM bj suy thodi khoang
0,1*6*32 = 19,2%, trong d6 yéu t6 BDKH, NBD
gay suy thoai khoang 6,4% rirng (Hinh 2).

- Theo kich ban RCP 8.5 d&n ndm 2050, nhiét
do trung binh tang 1,8°C, lwvgng mua nam tang
19%, muc nwdc bién dang la 28 cm. V&i mirc
thay d6i nay, RNM bi tdc dong & mirc nang vdi
3 diém trong s6, téng diém tic dong 1én RNM
Ia 7 diém. Nhu vay, RNM bj suy thodi khoang
0,1*%7*32 = 22,4%, trong d6 yéu t6 BDKH, NBD
gay suy thodi khoang 9,6% rirng (Hinh 2).

4.2. Dy bdo murc dé suy thodi hé sinh thdi thdm
¢6 bién Phu Quéc theo kich ban bién déi khi hdu

TCB vai dién tich khoang 10.000 ha thudong
phan b8 phia Péng va Tay Bac & nhitng ving
nwdc ndng doc theo vung tridu ven dao (Hinh
2). Thanh phan loai c¢d bién vung nudc xung
quanh Phd Quéc khé da dang véi 9 loai. Cac TCB
con duy tri twong ddi tot vai dd phd trung binh
cua co bién dat 54,8%. Tuy nhién, nguoén lgi cd
va déng vat day I&n trong HST suy gidm, chi con
lai 1a nhitng nhém it cd gia tri va kich thudc bé.
Céac yéu td tdc dong 1én TCB chd yéu 13 do cac
hoat déng phat trién kinh t& - x3 hoi nhu viéc
xay dung cdc céng trinh va nao vét luéng lach
phuc vu van tai bién, khai thac thiy san trong
vung bdo vé nghiém ngat. Bén canh d6, BDKH
duoc ghi nhan trong giai doan 2008 - 2010 gép
phan 1am suy gidm cé bién [6].

DEé du bdo mirc d6 suy thodi TCB, nhdm téc
gid st dung két qua nghién ctru clta Nguyén
Huy Y&t [10], Pham Anh Cudng va D6 Cong
Thung [4] két hop v&i tham van y kién chuyén
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gia dé xac dinh cac nguyén nhan gay suy thoai
c6 bién va diém trong sé tirng nguyén nhan
theo kich ban BPKH (Bang 2). Xem xét murc
dd anh huwdng cla cac nguyén nhan lén TCB,
c6 thé nhan thay mirc d6 tac dong s& gia tang
& y&u t6 BDKH. Dic biét hién twong BDKH
gay tang nhiét d6 nudc bién, bdo, NBD sé tac
doéng ngay cang manh mé& 1&n HST co bién. Tac

ddng cla yéu t6 khai thac thdy san trong trong
nhitng ndm téi sé giam di do hoat dong khai
thac xa bo sé duoc tang cwong. Hoat déng du
lich tap trung chu yéu vao du lich trén cac bai
tdm, du lich trén RSH nén mirc d6 tac dong dén
TCB s& thap. Cac yéu td nhu giao thdng van tai,
6 nhidm moi trwdng, gia ting dan s6 van tac
déng dén co6 bién nhu hién nay.

Bdng 2. Bdng trong sé cua cdc yéu té géy suy thodi va duv bdo mirc d6 suy thodi hé sinh thdi thdm c6 bién
Phu Quéc theo kich bédn RCP4.5 va RCP8.5 cho ndm 2050

1T Céc yéu td gay suy thoai Mtrc d6 suy thoai
Ném Ném 2050 ) Ném 2050
Nam 2018
2018 | RcP4.5 | RCP8.5 RCP4.5 | RCP8.5
Phi Quéc 0,6%/ndm
1 Khai thac thdy san ++ + +
2 Giao thong van tai + + +
3 O nhiém méi treong + + +
4 Hoat dong du lich + + +
5 Strc ép dan s6 gia tang + + +
6 Ap lyc BDKH, NBD ++ ++ +HH+ 4,8% 9,6%
Tong diém 8 7 9 16,8% 21,6%

Theo két qua du bdo trong nghién clru cla
Pham Anh Cudng va D6 Cong Thung [4], thi tdc
dé suy thodi cla co bién twong déi thap chi
khoang 0,6%/ndm. Theo két qud khdo sat hé
sinh thai cé bién bién gan day cla Nguyén Van
Long [6], trong giai doan 2006 - 2018, c6 khodng
694,3 ha (twong duong 6,9%/12 nam = 0,6%/
nam) dién tich TCB d3 bi mat. Nhuw vy, tinh dén
thoi diém hién tai, TCB Phi Quéc bi suy thodi
vdi mirc d6 0,6%/nam (ng véi 8 diém trong so,
moi diém tuong ng véi 0,075% suy thoai. Vi
vay, c6 thé dy bdo mirc d6 suy thodi TCB theo
tirng kich ban nhu sau:

- Theo kich ban RCP4.5 d&n nam 2050, nhiét
do trung binh tang 1,3°C, lwvgng mua nam tang
14,5%, myc nudc bién dang 1a 23 cm. V&i mirc
thay déi nay, co bién bj tdc dong & mirc trung
binh vé&i 2 diém trong s6, tong diém tac dong
Ia 7 diém. Nhu vay, cd bién bi suy thoai khoang
0,075x7x32(%)=16,8%, trong d6 yéu t6 BDKH,
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NBD gay suy thodi khoang 4,8% cd bién (Hinh 2).

- Theo kich ban RCP8.5 d&n nam 2050, nhiét
do6 trung binh tang 1,8°C, lvgng muwa nam tang
19%, muc nuwdc bién dang 1a 28 cm. V&i mirc
thay d6i nay, cd bién bj tdc ddng & mirc rat nang
v&i 4 diém trong s6 do cé bién rat nhay cdm vdi
sy thay d6i méi trwdng, tong diém tac dong 1a
9 diém. Nhu vay, co bién bj suy thoai khoang
0,075x9x32(%)=21,6%, trong dé yéu t6 BDKH,
NBD gay suy thodi khodng 9,6% cd bién (Hinh 2).
4.3. Dw bdo murc dé suy thodi HST RSH Phu Quéc
theo kich bén bién déi khi héu

RSH chi yéu thudc vao kiéu dang ran riém,
phan bé trén nén da tang xung quanh cac dao
thuéc cum dao phia Nam quan ddo An Thdi,
cac dao phia Tay Bac (Hinh 2). Dién tich phan
b6 RSH vung bién Phi Qudc bao gdm 473,9 ha,
trong d6 khu vuc phia Nam quan ddo An Thai
c6 dén 362,2 ha (chiém 76% téng s6). San hé
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Phu Quéc da dang vai 260 loai thudc 49 giéng
cla 14 ho. Tinh trang cac RSH con duy tri twong
ddi tét vai d6 phu trung binh san hd séng dat
49,3%. Tuy nhién, ngudn loi cd va dong vat day
I&n trong HST bi khai thac can kiét, phan con
lai la nhitng nhém it cd gia tri va kich thuwdc bé.
Chat lwgng ran san hd vé co ban cd xu huéng
gidm nhe d6 phd, tuy nhién cdu trdc quan x3a
sinh vat ran bi thay d6i dang ké theo hudng
gidm ca tinh da dang va dé phong phu. Cac yéu
td tdc déng 1én san hé chd yéu 1a BPKH va cac
hoat ddng phat trién kinh té - x3 hoi. Mét sé ghi
nhan vé tinh trang san ho bj tdy trdng vao ndm
2010 va 2016 do gia tdng nhiét d6 bat thuong
dudi anh huwdng cha BDKH cho thay ty 18 trung
binh san ho cirng bi tay trang tai Phui Qudc Ién
dén 56,6%. Ngoai ra, tinh trang khai thac thuay
san van dién ra cd trong vung bao vé nghiém
ngat, s6 lvgng tau thuyén va khach du lich tang
manh ciling gép phan gay suy thodi san hé Phu
Qudc trong thoi gian vira qua. Hién nay cdc RSH

bi suy thodi dang trong qud trinh phuc hoi va
phat trién trd lai [6].

Dé dy bdo murc dd suy thodi RSH, nhom tac
gia st dung két qua nghién clru cia Pham Anh
Cudng va D6 Cong Thung [4] két hop véi tham
van y kién chuyén gia dé xac dinh cac nguyén
nhan gay suy thodi san hd va diém trong s6 tirng
nguyén nhan theo kich ban BBKH (Bang 3). Xem
xét mirc d6 dnh hudng clda cac nguyén nhan Ién
HST san hd, c6 thé nhan thdy mic dé tdc dong
s gia ting & yéu td BDKH, dac biét hién twong
BDKH gay bdo, NBD va sy tang nhiét d6 nudc
bién sé tdc dong ngay cang manh mé& lén HST
san hd. Tac déng cla yéu t6 khai thac thldy san
|én RSH trong nhitng nam tdi sé giam di do hoat
dong khai thac xa b0 sé dwoc tang cwong. Hoat
déng du lich tap trung chd yéu vao du lich trén
RSH nén mirc dd tac dong cao hon so véi co bién.
Céc yéu t6 nhu giao thong van tai, 6 nhiém moi
trudng, gia tang dan s6 van tac dong dén san hd
nhu hién nay.

Bdng 3. Bang trong sé cua cdc yéu té gdy suy thodi va dw bdo mirc dé suy thodi hé sinh thdi ran san hé RSH
Phu Quéc theo kich bén RCP4.5 va RCP8.5 cho ndm 2050

1T Cac yéu té gy suy thoai Mrc d6 suy thoai
Ndam Nam 2050 Ndam 2018 Ndam 2050
2018
Phu Quoc RCP 4.5 RCP 8.5 RCP 4.5 RCP 8.5
0,6%/nam
1 Khai thac thdy san ++ + +
2 Giao théng véan tai ++ ++ ++
3 Hoat dong du lich ++ ++ ++
4 O nhiém méi trwong + ++ ++
5 Sirc ép gia tang dan s6 + ++ ++
6 Ap lyc BDKH, NBD ++ ++ FHH+ 3,84% 7,68%
Tong diém 10 11 13 21,12% | 24,96%
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Theo két qua du bdo trong nghién ctru cla
Pham Anh Cudng va D6 Cong Thung [4] thi téc
dé suy thodi cda san hé Phd Quéc cling twong
déi thap chi khodng 0,6%/nd3m (rng v&i 10 diém
trong s6, mdi diém twong ng véi 0,06% suy
thoai. Vi vay, mirc do suy thoai RSH theo tirng
kich ban (dwgc dy tinh) nhu sau:

Theo kich bdn RCP4.5 d&n nam 2050, nhiét
doé trung binh tang 1,3°C, lvgng mua nam
tang 14,5%, muc nwdc bién dang la 23 cm. Véi
murc thay déi ndy, san ho bi tdc dong & murc
trung binh va&i 2 diém trong s6, tdng diém tac
dong la 11 diém. Nhu vay, san hd bi suy thoai

khodng 0,06x11x32(%)=21,12%, trong dé yéu
td BDKH, NBD gay suy thodi khodng 3,84% san
ho (Hinh 2).

Theo kich ban RCP8.5 dé&n ndm 2050, nhiét
do trung binh tang 1,8°C, lwvong mwa nam tang
19%, myc nwdc bién dang 1a 28 cm. V&i mirc
thay d6i nay, san hé bj tdc dong & mirc rat nang
v&i 4 diém trong s6 do san ho 13 HST rat nhay
cdm véi sy thay d6i moi trwdng, tong diém tac
déng 1a 13 diém. Nhu vay, san ho bj suy thoai
khoang 0,06x13x32(%)=24,96%, trong d6 yéu té
BDKH, NBD gay suy thoai khoang 7,68% san ho
(Hinh 2).

i
e

CHUGLAL

L HE SENM THAL

Hinh 2. So' d6 du bdo mtrc d6 suy thodi cdc hé sinh thdi bién Phu Quéc
theo kich ban BDKH NBD RCP4.5 va RCP8.5 cho ndm 2050
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5. K&t luan

Cac HST bién ven ddo Phu Qudc bao gdbm
RNM, TCB, RSH la nhitng HST dang chju anh
hwdng manh nhat, dé bj ton thuwong nhat do tac
déng cha BDKH, NBD. Trong diéu kién BDKH s&

sinh thai bién dién hinh vung bién dao theo kich
ban BDKH, NBD RCP 4.5 va RCP 8.5 1a co s& khoa
hoc quan trong cho viéc tinh toan thiét hai kinh
té€ do suy thoai HST dudi tac ddong cha BDKH, tir
dé dinh huéng cac giai phap &ng phé phuc vu

phét trién nén kinh t& bién ddo bén virng. Tuy
nhién, theo Hiép dinh Paris vé BDKH, tat ca cac
qudc gia (trong d6 cé Viét Nam tham gia) déu
phai hanh déng dé gilr cho nhiét dd toan cau
vao cudi thé ky tang & mirc dwdi 2°C so vdi thoi
ky tién cdng nghiép. Piéu nay cé nghia kich ban
RCP4.5 c6 nhiéu kha nang xay ra hon. Kién nghi
cac co quan chirc ndng can sdm xay dung cac
chién lugc, chinh sach hop ly, ding dan dé giam
thiéu mirc d6 suy thodi cac hé sinh thai bién do
BDKH, NBD.

lam nhiét dd nudc bién tang, mirc nudc bién
dang cao khién cho cac HST khéng kip thich &rng,
bdo It thwong xuyén dién ra cling tan phd va
gay suy thodi. Tai Phi Quéc, HST RNM suy thodi
19,2% theo kich ban RCP4.5 va 22,4% theo kich
ban RCP8.5, HST TCB suy thodi 16,8% theo kich
ban RCP4.5va 21,6% theo kich ban RCP8.5, HST
RSH suy thodi 21,12% theo kich ban RCP4.5 va
24,96% theo kich bdn RCPS.5.
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Abstract: Phu Quoc is a large island located in the Southwest Sea. This island has great potential for
economic development whilst being relevant to national security. In recent years, climate change and sea
level rise are factors which have made ecosystems such as coral reefs, seagrasses, mangroves being severely
degraded. In this study, we used the weighted measurement methods to measure and evaluate quantitively
the effects of factors attributing to degrade the ecosystems such as economic - social development activities
and climate changes, sea level rises. This method consists of 3 steps as following: (1) Determining the causes
of the recession; (2) Determining the weights for the causes and the degree of degradation corresponding to
1 weight; and (3) Calculating the degree of ecosystem degradation by weighting and forecasting time. The
forecast of ecosystem degradation level of Phu Quoc is made according to climate change scenarios - RCP
4.5 and RCP 8.5 in 2050. This research paper can provide more detailed results as following: reduction of
coverage of mangrove ecosystem is predicted to be 19,2% according RCP4.5 scenarios and 22,4% according
RCP8.5 scenarios; reduction of coverage of seagrasses ecosystem is predicted to be 16,8% according RCP4.5
scenarios and 21,6% according RCP8.5 scenarios; reduction of coverage of coral reefs ecosystem is predicted
to be 21,12% according RCP4.5 scenarios and 24,96% according RCP8.5 scenarios. The results from the
research have enormous implications for scientific research, serving to measure economic losses due to
ecosystem degradation caused by climate change, rising sea levels and and propose solutions to conserve
and manage ecosystems effectively in the context of climate change.

Keywords: Ecosystem, ecosystem degradation, climate change, sea level rise.
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