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NGHIEN CUU DU BAO MUC PQ SUY THOAI DIEN PHU
CUA CAC HE SINH THAI CHU YEU BIEN PAO CON
PAO THEO KICH BAN BIEN POI KHi HAU
NUOC BIEN DANG

Pao Hwong Giang', Pham Thi Dinh? Pang Thi Hwong?,
Nguyén Thi Mai Huwong?, Poan Thi Ha2, Viin Thuy Linh?

Tém tit: Huyén ddao Con Ddo la dia ban quan trong trong chién lwoc phdt trién kinh té, an ninh
quoc phong ciia Viét Nam. Ngay nay, bién doi khi hdu, muwc niede bién ding (BDKH, NBD) ciing dang
la nhan t6 gdy dnh hiong nghiém trong dén cdac hé sinh thdi néi chung va ddc biét la hé sinh thdi
san hé, co bién, ring ngdp man. Trong nghién ciru nay, chiing toi sir dung phwong phdp trong sé dé
dinh lvong hoa tac dong cua cac nguyén nhan gay suy thodi cac hé sinh thdi nhu cac hoat dong phdat
trién kinh té - xi héi va BPKH, NBD. Cdc két qud nghién cieu trinh bay vé dir bdo mire dé suy thodi
cdc hé sinh thdi bién chii yéu viimg bién dao Con Pdo theo kich ban BPKH, NBD RCP 6.0, cho két
qua nhie sau: nam 2030, hé sinh thai ran san hé suy giam dién phii 9,25%, hé sinh thdi cé bién suy
giam dién phu 14,5% va hé sinh thadi rung ngdp man suy giam dién phu 8%, nam 2070, hé sinh thdi
ran san hé suy giam dién phii 38,5%, hé sinh thai cé bién suy giam dién phii 73,15% va hé sinh thdi
rung ngap man suy giam dién phu 30,25%,; nam 2100, hé sinh thdi ran san ho suy giam dién phu
63,75%, hé sinh thai cé bién suy giam dién phit 113,05% va hé sinh thai ring ngdp man suy giam
dién phit 51%. Két qua nghién cieu cé y nghia to 1om trong nghién civu khoa hoc, tinh todn thiét hai
kinh té do suy thodi hé sinh thai dudi tac dong cua BDKH, NBD va cac hoat dong kinh 1é - xa hoi

khac.

T khéa: Bién doi khi hdu, suy thodi hé sinh thdi, bién ddio Cén Pao.

Ban Bién tap nhan bai:12/7/2017

1. it van dé

Hoat dong phat trién kinh t& x3 hoi cia con
nguoi da gay nén sy suy thoai cac hé sinh thai
san ho, co bién, rimg ngap man. Trong cong bd
cua Uy ban Khoa hoc Pia hoc ting dung Nam
Thai Binh Duong (goi tit 1a SOPAC) da dua ra
49 chi s6 xac dinh muc do ton thuong suy thoai
clia tai nguyén va moi trudng bién, trong d6 co
14 chi s6 dé danh gid mic do suy thoai moi
truong - hé sinh thai [3] .

Tai Chau A, Du 4n “Ngan ngura suy thodi moi
truong Bién Pong A va Vinh Thai Lan” (goi tat
1a Dy 4n Bién Pong) do UNEP xay dung trong
khuon kho hd trg cia Quy Moi truong Toan cau
da dua ra mot trong nhimng két qua quan trong 13

! Trwong Pai hoc Kinh té quéc dan
2 Vién Tai nguyén Moi trieong va Phdt trién
bén virng
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b6 thong sé dé giam sat su suy thoai hé sinh thai
ran san ho bao gdm bd chi sé chuin quan tric
diéu kién ran san ho [6].

BDPKH, NBD ciing la mdt trong nhiing
nguyén nhan chinh lam suy thoai va de doa su
séng con cua ran san ho, co bién va rimg ngip
man. Chinh vi vy cac nghién ctru vé tac dong
ctia BDKH NBD dén céc hé sinh thai ran san hd,
c6 bién, rimg ngdp man ciing da va dang dugc
cac nha khoa hoc trén thé gi6i quan tim nghién
ciu nhu Frederick T. Short, Massel, Dan
Barshis, Brain D. Keller va Mireia Valle, ... [2].
Téng hop két qua clia cac nghién ciru trén cho
thdy, mirc do suy thoai cac hé sinh thai bién dang
dién ra ngdy mot nghiém trong ma nguyén nhan
cha yéu 1a do hoat dong phat trién kinh té - xa
hoi va BbKH, NBD.

Vén dé suy thoai cac hé sinh thai ran san ho,

TAP CHI KHi TUQONG THUY VAN

S$6 thang 03 - 2017

@



@

BAI BAO KHOA HQC

c6 bién, rimg ngdp min da va dang dugc cac nha
khoa hoc cua nudc ta quan tam nghién ctru, trong
d6, ddng cht y nhit 1a bon cong trinh nghién ciru
ciia Nguyén Pai An [2], Pham Anh Cudng [3],
Tran Hong Thai [4], Pham Vin Thanh [5] va
Nguyén Huy Yét [6]. Két qua nghién ciru ciia cac
cong trinh nay da danh gia dugc muc do suy
thoai ciia cac hé sinh thai san hd, c6 bién, rung
ngap man theo kich ban BDKH, NBD. Bén canh
céc két qua su suy thoai dién tich phan bd, suy
thoai thanh phan loai, ... cic cong trinh trén con
xac dinh dugc cac nguyén nhan suy thoai hé sinh
thai 1a do hoat dong phat trién kinh té - x hoi,
tac dong cia BDKH, NBD va dé xuat phuong
phap trong sé xac dinh dugc trong sb cho cac
nguyén nhan gy suy thodai trong thoi gian tir
2015 - 2030 cho cac khu vuc khac nhau. Diéu d6
c6 y nghia vo cung quan trong trong viéc du bao
murc do suy thoai cac hé sinh thai theo thoi gian
tiép theo cua ching toi 1a 2070 va 2100.

Ngoai cac phuong phap truyén thong nhu thu
thap tai liéu, khao sat thuc dia, phan tich mau,
chung t6i str dung phuong phap trong sé dé dinh
luong hoa tac dong ctia cac nguyén nhu: cac hoat
dong phat trién kinh té - xa hoi (du lich, nubi
trong thuy san, giao thong van tai, ...) va BDKH,
NBD gay nén su suy thodai di¢n phu cac h¢ sinh
thai cha yéu san ho, co bién, rimg ngap man
vung bién dao Con Dao.

Muc ti€u cua nghién ctru la du bao dugc sy
suy thoai cac hé sinh thai chu yéu bién dao Con
bao do tac dong cua BDKH, NBD phuc vu dé
xudt giai phap tmg pho véi BPKH, NBD va
luong gia duoc ton that kinh té do suy thoai cac
hé sinh thai nhim giam thiéu thiét hai cho nén
kinh té dat nudc.

2. Thu thap tai liéu va phwong phap
nghién ciru

2.1 Tong quan vé khu viee nghién ciru

Huy¢én Con DPédo thudc tinh Ba Ria - Viing
Tau, nam giita ving bién Péng Nam thudc Bién
DPong Viét Nam, gan dudong hang hai quéc té,
cach Viing Tau 187 km vé huéng Pong Nam,
cach cira song Hau 83 km vé phia Pong. Huyén
Con Pao 1a mot quan dao, gdbm c6 dao Con Lon
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16n va 15 dao nho bao quanh. Dién tich tu nhién
cta huyén Con Pao 1a 76 km?, riéng hon Con
Lo6n 16n ¢6 dién tich 56 km?, 1a noi tap trung toan
bo dan cu sinh séng. Vi dia thé nhu trén, Con
Pio 1a dia ban quan trong trong chién lugc phat
trién kinh té, an ninh qubc phong va 1a vi tri tién
tiéu chién lugc trong thé tran phong thi cta tinh
Ba Ria - Viing Tau cling nhu cua ca nudc

1 Vo i
~

Hinh 1. Vi tri viing bién ddo Cén Pdo

Ving bién nghién ciru 1a noi phan bd rat
phong pht céac hé sinh thai bién chu yéu san ho,
¢ bién va rung ngap man. Pac biét, cac h¢ sinh
thai nay cho nang suét va tinh da dang sinh hoc
cao, su giau co vé nguf)n loi hai san va duy tri
su on dinh vé moi trudng cho sy phat trién cia
cong dong dan cu sdng trén ddo. Hién nay, cac
hé sinh thai chu yéu tai day da va dang chiu
nhiéu tac dong cia BDKH, NBD géy suy thoai
h¢ sinh thai.

2.2 Thu thdp tai liéu

Tap thé tac gia da thu thap va tong hop cac
két qua nghién ctru ctia nhiéu cong trinh khac
nhau [2,3,4,5,6], trong do, Kkét qua dang quan tam
nhat 1a viéc xac dinh dugc trong sb cua tung
nguyén nhan suy thoai va mic d6 suy thoai nam
(%) trong thoi gian tir 2015 - 2030 tai vung bién
Con Dao (Ba Ria Viing Tau) va mot s6 khu vuc
khéc nhu ctra song Ba Lat (Nam Dinh - Thai
Binh), Vinh Tién Yén - Ha Cbi (Quang Ninh),
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C06 T6 - Thanh Lan (Quang Ninh), Ha Long - Cat
Ba (Quang Ninh - Hai Phong), Tam Giang - Cau
Hai (Thira Thién Hué), Cti Lao Cham (Quang
Nam), cura song Thu Bon (Quang Nam), dao Phu
Qudc (Kién Giang).

2.3 Phwong phap nghién cuu

Cong tac khao sat thyc dia cta tap thé tac gia
thyre hién bai bao dugc thyc hién nham thu thap
cac thong tin vé dic diém diéu kién tu nhién,
kinh té - xd hoi, hién trang va tac dong cua
BPKH, NBD va dic biét 1a dic diém cac hé sinh
thai bién viing nghién ciru. Viéc khao sat dugc
tién hanh ngoai thuc dia theo dung thiét ké mang
ludi khao sat nham thu thap cac thong tin va ldy
mau khao sat theo dung tuyén; mau dugc phan
tich theo ding quy dinh [2].

Pé du bao duoc muc do suy thoai dién phu
cac hé sinh thai bién chu yéu nhu rimg ngap
man, co bién, san ho, chung t6i sir dung cac két
qua nghién ctru ciia cac nha khoa hoc ké trén
[2,3,4,5,6] vé viéc xac dinh cac nguyén nhan,
trong sd cac nguyén nhan suy thodi dién phu cac
hé sinh thai va dua vao kich ban BDKH, NBD
RCP 6.0 nam 2016 cta B Tai nguyén va Moi
truong [1] cho cédc nam 2030, 2070 va 2100.
Cung véi viéc ké thira két qua cac nghién ciru
cua cac tac gia khac nhau [2,3,4,5,6] va két qua
cua chinh minh, tap thé tac gia da xac dinh dugc
cac nguyén nhan gay suy thoai va trong s cho
tung nguyén nhan.
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* Xac dinh nguyén nhan gay suy thoai:

Co hai nguyén nhan chinh gay suy thoai cac
hé sinh thai bién la do hoat dong cua con nguoi
va do bién dbi khi hau toan cau, dic biét dang
quan tam la BDKH, NBD.

* X4c dinh trong s6 cho cac nguyén nhan va
muc do suy thoai

M&i nguyén nhan c6 mirc d6 anh huong khac
nhau dén su bién dong cac h¢ sinh thai bién. Hon
ntra, suc chéng chiu cta céac hé sinh thai véi tiing
nguyén nhan lai khong giéng nhau, vi thé dé xac
dinh dugc muc d6 suy thodi cac hé sinh thai bién
can quan tam téi trong s6 mirc do tic dong cua
tung nguyén nhan.

- Hé sinh thai san ho

Theo két qua nghién clru cua cac dé tai
BDKH.50/11-15 [2] va KC.09.26 [6], muc d0
suy thoai ctia h¢ sinh thai ran san hé khu vuc
Con Pao trong 15 nam (tir nam 2015 dén nam
2030) bi suy giam ¢ murc d6 cép 1, mirc suy thoai
nhe. Dién tich ctia san ho gan nhu khong ddi. Cac
yéu td tac dong chu yéu la do bién d6i khi hau.

Xem xét mirc d§ anh hudng cia cac nguyén
nhan trén [én hé sinh thai ran san ho viung nghién
ctru trong 20 nam tiép theo cho thdy mirc do tac
dong sé gia ting ¢ cac nhom yéu td nhu giao
thong van tai, 6 nhiém méi trudng, bién doi khi
hau va su phat trién cua hoat dong du lich. Duéi
day 1a bang trong sb cua cac nguyén nhan giy
suy thodi dién phu san ho tai Con Pao (Bang 1).

Bdng 1. Bdng trong sé ciia cdc nguyén nhan gay suy thodi ran san hé Cén Pdo

STT  Cac yéu to giy suy thoai Niam 2015 Nim 2030 N:im 2070 Nim 2100
1 Hoat dong du lich 4+ +++ +++ et
2 Hoat dong NTTS + + + +
3 Giao thong van tai ++ ++ ++ ++
4 O nhiém méi truong -+ F+ . et
5 Bién d6i khi hau -+ -+ - 1+
Tong 12 12 14 15

Theo két qua cua cdac tac gia trén [2,3.,4,5,6],
tor nam 2015 - 2020, ran san hd Con Do suy
thoai dién phu 1a 3,15%, tr nam 2020 -2030 suy
thodi dién phu la 6,3%, su suy thoai dién phu
binh quan 1a 0,63%/ndm nén c6 thé xac dinh
dugc muc d6 suy thoai dién phu tir 2015 — 2030
14 9,25%, ng v&i 12 trong s6 hay mdi trong sb

c6 muec suy thoai la 0,05%/nam.

Tur do, chiing ta co thé xac dinh dugc muc do
suy thoai dién phu theo cac nam dua vao s6 diém
d3 cho cua timg nam, khoang thoi gian can dy
bao va mtrc do suy thoai twong ing véi 1 trong
s0.

- Hé sinh thdi c¢é bién
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Tuong tu nhu trén, tap thé tac gia da xac dinh
dugc nguyén nhan suy thoai va trong sb cuia cac

nguyén nhin giy suy thoai hé sinh thai co bién
tai Con Dao (Bang 2).

Bdng 2. Bdng trong sé ciia cdc nguyén nhdan gay suy thodi cé bién Cén Pdo

STT  Cac yéu to giy suy thoai Nim 2015 Niam 2030 Nim 2070 Nim 2100
1 Hoat dong du lich +++ +++ +++ ++++
2 Hoat dong NTTS - - - -
3 Giao thong van tai - - - -
4 O nhiém méi truong + + ++ -+
5 Bién d6i khi hau ++ -+ o+ -+
Tong 4 5 7 9

Theo két qua ctia cia Pham Anh Cudng va
Nguyén Huy Yét [3,6], tir nim 2015 - 2020, co
bién Con Pao suy thoai dién phu 1a 5%, tir nam
2020 - 2030 suy thoai dién phu la 10%, su suy
thoai dién phu binh quan 13 1%/nam nén c6 thé
xac dinh dugc muc do suy thoai dién phu tu
2015 - 2030 1a 14,5%, Gmg véi 5 trong sb hay
mdi trong sé c6 murc suy thoai 13 0,19%/nam.

Tur d6, chiing ta co thé xac dinh dugc mure do
suy thoai dién phu dua vao sb diém da cho cua
timg nam, khoang thoi gian can du bao va miic

d6 suy thoai twong tng véi 1 trong so.

- H¢ sinh thdi rieng ngdp man

Qua két qua diéu tra khao sat ciia ching t6i
nam 2015 [2], nhan thiy dién tich ring ngap
min & Con Pao khong 16n va phan bd rai rac
nhiéu noi, khu vuc 16n nhit ¢6 dién tich 5,9 ha
khu vire nho nhat c6 dién tich 0,5 ha. Ciing tuong
ty nhu ddi véi san ho va cé bién, cic nguyén
nhan va trong s6 cua cac nguyén nhan giy suy
thoai di¢n phu h¢ sinh thai rirng ngdp man tai
Con bao duogc trinh bay ¢ bang 3.

Bdng 3. Bdng trong sé ciia cdc nguyén nhan gdy suy thodi rirng ngdp mdn

STT  Cac yéu td gy suy thoai  Niam 2015  Nim 2030 Nim 2070  Niam 2100
1 Hoat dong NTTS + + + +
2 Xay dung cac KCN, d6 thi ++ ++ ++ 1+
3 Stre ép dén s gia ting ++ ++ 4+ T+
4 O nhiém moi truong ++ . S e
5 Bién dbi khi hau ++ e+ +++ -
Téng 9 10 11 12

Theo nghién ciru ctia tap thé tac gia thi mic
do suy thoai RNM tai Con Pao la khong 16, tur
nam 2015 - 2030 chi suy thoai khoang 8% [2]
g véi 10 trong sb. Vay mdi trong sb tuong ting
v61 0,05 % suy thodi.

Nhu vay, dé du bao duoc muc do suy thoai
theo cac nam cua h¢ sinh thai rung ngap man,
chung ta phai dua vao khoang thoi gian gitra cac
nam, sb diém trong sé cia mdi ndm, muc do suy
thoai ing véi mdi trong so.

3. Két qua nghién ciru

a. Du bao suy thodi hé sinh thai ran san ho

TAP CHi KHi TUQNG THUY VAN

(Hinh 2, Hinh 3)

Nhu d trinh bay ¢ phan phuong phap nghién
ctru, mdi trong sb cia cac nguyén nhan gay suy
thoai ran san ho tai Con Dao s€ iing vdi muc suy
thoai dién phui 1 0,05%/nam. Cac két qua du bao
nhu sau:

- Nam 2030, muc do suy thoai hé sinh thai
san ho tai Con Pao 1a 9,25%.

- Nam 2070, mtc do suy thoai hé sinh thai
san ho tai Con Pao 1a: 0,05*%14*55=38,5%.

- Nam 2100, mtrc do suy thoai h¢ sinh thai
san ho tai Con Pao 1a: 0,05*%15*%85=63,75%.
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b. D bdo suy thodi hé sinh thdi cé bién (Hinh
2,Hinh 3)

Nhu di trinh bay trong phan phuong phap
nghién ciru, mdi trong s6 clia cac nguyén nhan
gdy suy thodi hé sinh thai c6 bién s& tmg voi mic
suy thoai dién phu 1a 0,19%/nam. Cac két qua
du bao nhu sau:

- Nam 2030, muc do suy thoai hé sinh thai co
bién 1a 14,5%

- Nam 2070, mtc do suy thoai hé sinh thai co
bién la: 0,19%7*55=73,15%

- Nam 2100, mtc dg suy thodi hé sinh thai co
bién 1a: 0,19%7*85= 113,05%

c. Dy bao suy thoadi hé sinh thai rieng ngap
man (Hinh 2, Hinh 3)

(8
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Theo nghién ciru cta tap thé tac gia thi mirc
dd suy thodi rung ngdp man tai Con DPao la
khong 16n, mdi trong sd clia cac nguyén nhan
gay suy thoai h¢ sinh théi ring ngép man sé ung
voi muce suy thoai dién phu 1a 0,05%/nam.

- Nam 2030: Néu myc nudc bién ting nhanh
ma ring ngap man khong thich tng kip thi s€ bi
suy giam 8%.

- Nam 2070: Néu myc nudc bién ting nhanh
ma rung ngap man khong thich tng kip thi s€ bi
suy giam: 0,05*11*55=30,25%.

- Nam 2100: Khi myc nuédc bién ting qua
nhanh ma ring ngap man khong thich ung kip
thi rirng ngap man s€ bi suy giam 0,05*12*85=
51%.

CHU GIAL
L IRAC N DO CAC M 51500 THAT BIEN THED KICH BAN BOKISEE RCE 68 O S AN 200

st YEute  Kyhigw M 00 suy glim 80 ph i dong v didn tich

LR

33,05 CO bidn bi suy gidm 73,15% do io trda
T idm tich A tic diyg ciia td bign
thién shidn

San b sy gidm 4 phis 38,5 %
i hidn - o 4

Rimg nghp man dwpe sem 1 tén ra

025 b o be bign L vivo ddi lién: dign
tich wimg ngdp mdn ma rong ihim v
phia diit lién nhumg da phis gidm,
Mikc do suy gidm I 30.25%

Rimg nghp min * e ‘

Hinh 2. So @6 dir bdo phdn bé cdc hé sinh thdi bién ddo Con Pdo
theo kich ban BDKH NBD RCP 6.0 cho nam 2070
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CHU GIAI
T, BAD MIEN DONG CAC HE SINH THALRIEN THED KRCH BAN ROKI NRO RCP 60 C10 NAM 2i0e
M i) smry giim dis phat

st YUt Ky hiew Bién dig ve dién tich

q Sun Ivih sary grliim B0 phat 63,75 %
Sam i sy ghim i
San ha i
i bl - A0S U bidn b suy ki 11305% do vao
b trén trim tich vi tie dong cus
tal bién thién nhien
Rimg ngap man dwoe vem itk ra
51 bién do his bién lin vie dat lién; dien
LN ] tich ring ngip mbn s rong thém vé
Rimg nghp man
- . phia dt lién nhung dis phii gism.

M dir sy giam b 51%

Hinh 3. So' do dw bdo phdn bé cdc hé sinh thai bién dio Cén Pdo
theo kich ban BDKH NBD RCP 6.0 cho nam 2100

4. Két luin

Céc hé sinh thai bién chu yéu cia bién dao
Con Péo, bao gdm hé sinh thai rimg ngép man,
san ho, c6 bién la nhitng h¢ sinh thai dang chiu
anh hudéng manh nhét, dé bi ton thuong nhét,
tham chi bi hity diét do tac dong ctia bién ddi khi
héu, nude bién dang.

Trong diéu kién nudc bién dang ting nhanh
s& khién cho céc hé sinh thai khong kip thich tmg
va gay suy thodi. Tai Con Pao, dén ndm 2030, hé
sinh thai ran san ho suy gidm dién phu 9,25%,
hé sinh thai co bién suy giam dién phu 14,5% va
hé sinh thai ring ngdp man suy giam dién phu
8%. Dén nam 2070, hé sinh thai ran san ho suy
giam dién phu 38,5%, hé sinh thai co bién suy

giam dién phu 73,15% va h¢ sinh thai rung ngép
man suy giam dién phu 30,25%. Pén nam 2100,
hé sinh thai ran san ho suy giam dién phu
63,75%, hé sinh thai co bién suy giam dién phi
113,05% va h¢ sinh thairirng ngdp méan suy giam
dién phu 51%.

Céc dan liéu vé su suy thoai ciia cac hé sinh
thai bién viing nghién ciru theo kich ban BDKH,
NBD RCP 6.0 14 co s khoa hoc quan trong dé
dinh hudéng ung phé véi BDPKH, NBD phuc vu
phat trién nén kinh té bién dao Con Pao bén
vitng. Kién nghi cac co quan chirc ning can sém
xdy dung cac chién luoc, chinh sach hop 1y,
dung dan dé giam thiéu mirc d6 suy thoai cac hé
sinh thai bién do BDKH, NBD.
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RESEARCH ON PREDICTION ABOUT DEGRADING LEVELS OF
COVERING AREAS IN KEY ECOSYSTEMS ON CON DAO ISLAND IN
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Abstract: Con Dao Island, a strategic location of the nation, has played a vital role in building
strategies of economic development and national security of Vietnam. Nowadays, climate changes
and sea levels rising are factors which have had serious impacts on ecosystems in general,
particularly the coral reef ecosystems, sea grass ecosystems, mangrove ecosystems.In this research,
we used the weighted measuring methods to quantify and measure the effects of factors attributing
to degrade the ecosystem, such as economic-social development activities; climate changes and
sea levels rising. The results presented here are about predicting levels of degradation in key
ecosystems on Con Dao islands, according to the 2016 plan of climate changes and sea —level
rising scenarios - plan RCP 6.0 issued by the Ministry of Natural Resources and Environment , this
research paper can now provide detailed results as following: in 2030, the anticipated proportion
of reduction of covering areas in the coral reef ecosystems is 9,25%, the percentage of reduction of
covering areas in sea grass ecosystem is predicted to be 14,5%, the percentage of reduction of
covering areas in mangrove ecosystem is predicted to be 8%, whilst in 2070, the percentage of
reduction of covering areas in coral reef ecosystem, sea grass ecosystem and mangrove ecosystem
are expected to be 38,5%, 73,15% and 30,25% respectively; while in 2100, the percentage of
reduction of covering areas in coral reef ecosystem is expected to be 63,75%, the proportion of
reduction of covering areas in sea grass ecosystem is expected to be 113,05% and the proportion of
reduction of covering areas in mangrove ecosystem is expected to be 51%. The results from the
research have enormous implications in scientific vesearch, the work of measuring the economic
losses due to ecosystem degradation caused by climate changes, sea levels rising and other
economic-social activities.

Keywords: Climate changes, ecosystem degradation, Con Dao Island.
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