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Tom tit:

Sw ¢6 tran dau gdy ra nhiéu nguy co nghiém trong doi voi hé sinh thai ven bién va cdc hoat dong
kinh té — xd héi, tuy nhién cdc nghién ciu danh gia tong hop o Viét Nam van con han ché. Nghién ciru nay
xdy dung khung phiong phdp két hop mé hinh lan truyen dau OpenDrift va ban do nhay cam moi truong
(ESI — NOAA) nham ddanh gid tac dong tiém dn cia sw co tran dau gia dinh tai vinh Nha Trang. Két qua
mé phong trong 15 ngdy cho thdy vét dau c¢é xu hwéng lan vé phia nam, anh hwong truc tiép dén cdc hé
sinh théai nhay cam nhw ran san hé, tham cé bién va khu vuc nuoi trong thity san. Viéc chong ghep ket quad
mé phéng véi ban do ESI cho phép tinh todn chi sé riii ro (RI = CI x SI x El), phan anh tan sudt tiép xiic,
mirc do nhay cam va thoi gian phoi nhiém. Két qud xdc dinh mgt so  khu vire ¢6 mike i ro rat cao, ddic biét
la ving Hon Mun va ven bo phia dong vinh Nha Trang. Céch tiép cdn ndy mang tinh kha thi, cé thé dp
dung cho danh gid riii ro khéng gian va hé tro cong tac g ciru, bdo vé méi trwong ven bién Viét Nam.
Tir khoa: Tran dau; Mé hinh OpenDrift; Ban d6 ESI: Nha Ti rang; Panh gia tac dong, Chi 56 rii ro.
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Abstract:

Oil spills pose significant threats to coastal ecosystems and socio-economic activities, yet integrated
assessment approaches remain limited in Vietnam. This study presents a combined framework using the
OpenDrift oil spill trajectory model and the Environmental Sensitivity Index (ESI — NOAA) to evaluate the
potential impacts of a hypothetical spill in Nha Trang Bay. A 15-day simulation demonstrates a
predominant southward drift, with oil slicks exposing sensitive habitats such as coral reefs, seagrass beds,
and aquaculture areas. By overlaying the modeled spill distribution with the ESI map, we calculated a risk
index (RI = CI x SI x EI) that accounts for oil contact frequency, ecosystem sensitivity, and exposure
duration. The results highlight several hotspots of very high risk, notably around Hon Mun and the eastern
shoreline of Nha Trang Bay. The proposed approach provides a reproducible tool for spatially explicit oil
spill risk assessment, supporting contingency planning and environmental protection in Vietnam’s coastal
zones.
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1.Gidi thi¢u
Su ¢6 tran dau 1a mot trong nhiing hiém hoa méi truong nghiém trong nhat ddi voi
cac ving bién va ven bo trén thé giéi. Hang ndm, trung binh c6 tir 100.000 — 150.000 tin
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dau tran ra moi truong bién tir cac su ¢d vén tai bién, khai thac dau khi va hoat dong cang
bién [1]. Cac tham hoa tran dau 16n nhu Exxon Valdez (1989, Alaska, 37.000 tdn dau)
hay Deepwater Horizon (2010, Vinh Mexico, 780.000 m* dau) dé cho thdy hau qua lau
dai d6i voi hé sinh thai bién, ngudn loi thiy san va doi séng cong dong [2,3]. Nghién ciru
qudc té ciing chi ra rang su phan tan va tac dong cua dau phu thudc chit ché vao diéu kién
hai duong hoc (gio, song, dong chay) cling nhu mirc d§ nhay cam cua cac hé sinh thai
ven bo [4].

Trong khu vyc Dong Nam A, nguy co tran dau dic biét cao do day la tuyén hang
hai qudc té huyet mach, van chuyén khoang 50% luong dau tho toan cau [5]. Cac nghién
ctru tai eo bién Malacca va vinh Thai Lan cho thay mat do su ¢b tran dau & muc cao, giy
ap luc 16n ddi véi cong tac g pho [6]. O Bién Pong, cac nghién ctru [7,8] da ung dung
md hinh GNOME va MIKE de md phong sy phat tan dau, chi ra rang gi6 mua va dic
diém dia hinh b bién 13 yéu té chi phdi chinh dudng di ciia dau loang. Tuy nhién, viéc
két hgp mo hinh lan truyén dau voi chi s nhay cam moi trudng (Environmental
Sensitivity Index — ESI) trong khu vuc van con rat han ché.

Tai Viét Nam, nguy co tran dau dugc danh gia & mue cao do nudc ta 6 bo bién dai
>3.260 km, nhiéu cang bién va tuyen van tai quc té quan trong [9]. Mot so nghién ctru
da tmg dung mo6 hinh GNOME d¢é du bao dudng di ciia dau cho khu vuc mién Trung[10],
hoac stir dung MIKE 21 trong mo phong tai Viing Tau — Can Gio [11]. Tuy nhién, phan
16n cac nghién clru trong nude mai tép trung vao khia canh mé phong ky thuét, trong khi
danh gia rui ro tich hop voi ban d6 ESI chuan NOAA — von d3 pho bién & nhiéu qudc gia
— van chua duoc trién khai rong rai.

bic biét, Nha Trang — Khanh Hoa la khu vire c6 ¥ nghia chién luoc: vira 1a trung
tam du lich bién quoc gia, vura ¢6 h¢ sinh thai da dang v6i ran san ho, co bién, rimg ngip
min va Khu bao ton bién Hon Mun — noi ¢6 tinh nhay cam sinh thai cao nhat Viét Nam
[12]. Pong thoi, khu vuc nay tip trung nhiéu hoat dong hang hai, nu6i trong thuy san va
du lich ven bién, khién rai ro va hau qua ctia mot su cb tran dau co thé rat nghiém trong.
Tuy nhién, cho dén nay chua c6 nghién ctru nao tich hop mé hinh lan truyén dau véi ban
d6 nhay cam méi truong ESI cho viing bién Nha Trang, dé cung cap co so khoa hoc cho
cong tac quan 1y rui ro va g pho sy cb.

Do dd, nghién ctru nay dugc thuc hién voi cac muc ti€u chinh: (i) mé phdng kich
ban tran dau tai ven bién Nha Trang; (ii) chong ghép két qua v6i ban dd ESI dé xac dinh
cac khu vuc nhay cam; (iii) tinh toan chi sé rui ro RI, phuc vu cong tac quan 1y va tng
pho su cb.

2. Khu vuc nghién ciru

Thanh phb Nha Trang (Khanh Hoa) nam ¢ trung tam vung duyén hai Nam Trung
B9, 1a mot trong nhiing khu vyc phat trién manh vé kinh té bién, dic biét 1a du lich, nuéi
trong va khai thac thuy san. Noi day tap trung nhiéu cang bién quan trong nhu cang Nha
Trang, cang Cam Ranh, cung h¢ sinh thai bién da dang (ran san ho, co bién, rimg ngap
min) va cac khu bao tén bién (Hon Mun). Do d6, khu vuc nay rat nhay cam voi su ¢6
tran dau tir tau vén tai, hoat dong khai thac dau khi, hodc céac tuyen hang hai quoc té di
qua.
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Hinhl. Khu viee nghién ciru

3. Dir liéu va phwong phap

3.1. Dir liéu khi twong — hdi vin

- Truong gid: st dung dir liéu ERAS (ECMWF Reanalysis 5th Generation), o
phan giai 0.25°, chu ky 1 gio.

- Truong dong chdy: ap dung dir liéu Copernicus (CMEMS, Global Ocean
Physics Reanalysis), d0 phan giai 1/12°, cap nhat hang ngay.

- Truong song: dir li¢u reanalysis ttr WaveWatch II1.

- Thuy triéu: s6 liéu tir tram Hon Tre va Viing R (ngudn Tong cuc Khi twong
Thuy van Viét Nam).

3.2. Bin do nhay cam méi trwong (ESI)

- Ban d6 ESI dugc xiy dung theo chuan NOAA (2002), gdm 3 thanh phan:

- Puong bo va dac trung dia mao.

- Ngudn tai nguyén sinh hoc (ran san ho, c6 bién, ngu trudng, RNM (rimg ngap
man)).

- Péi twong kinh té — xa hoi (cang, khu du lich, NTTS(nudi tréng thuy san)).

3.3. M6 hinh OpenDrift

OpenDrift duoc phat trién bai Vién Khi twong Thuy van Na Uy (MET Norway)
[13,14]. N6 cling da dugc str dung trong cac nghién ctru tai Pia Trung Hai[15]. OpenDrift
dugc thiét ké dé mo phong su troi dat va phan tan cua cac hat trong dai duong, voi cac
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ung dung cu thé nhu mo hinh héa su ¢d tran dau, cac hoat dong tim kiém va ctu nan,

nghién ciru 6 nhidm bién, va theo doi cac vat thé ndi nhu rac bién hodc phao trdi dat.

Bai bao nay sir dung OpenOil, mdt mo-dun phu moi duoc xay dung danh cho van
chuyén va két qua su ¢ tran dau, 1a mot phan cia OpenDrift. Hién nay, n6 duoc str dung
nhu mot cong cu dé du doan dic diém va quy dao cua su c¢d tran dau [16]. Mot trong
nhiing tmg dung quan trong nhit cia mo hinh tinh toan nay 1a OpenOil c6 thé dy doan
chinh xac quy dao cua sy ¢0 tran dau, cung cap cho céc co quan chirc néng va cac co quan
lién quan dit liéu can thiét & nhanh chong xac dinh cach t6i wu héa cac nd luc tim kiém,
ctru ho va lam sach.

OpenOil bao gdm Thu vién Dau ADIOS, ghi nhan cac thudc tinh vét 1y ciia khoang
1000 loai dau khéac nhau trén toan cau [17]. Pbi v6i cac qua trinh phan huy va di chuyén
dau, mé phong nay tich hop tt ca cic qué trinh co ban—nhu chuyén dong do dong chay,
xao tron, bay hoi, phan tan, két dinh, khuéch tan, phén hay sinh hoc, va tao nhii—trong
céc khoang thoi gian tir vai gid dén vai ngdy. Qua trinh phong hoa dua trén godi phan mém
NOAA ERR-ERD Oil Library [18].

3.4. Kich bén sw cé va tinh todn chi sé rui ro RI

Kich ban dya trén vi tri cang_ bién, tuyen hang hai trong diém.

Mo phoéng 15 ngay vdi cac dau vao: gio, dong chay, loai dau (diesel 841.2 kg/m?).

Chi s6 rai ro: RI = CI x SI x EI trong d6 CI: tan suat tiép xuc, SI: nhay cam ESI,
EI: phoi nhiém.

Phén cép:

Thap (RI < 50)

Trung binh (50 <RI < 150)

Cao (150 <RI <300)

Rét cao (RI>300).

Mo phong vet dau

|

Chong ghep vet dau va nhay cam ESI

|

Tinh chi soruiro Rl = CIx SIx EI
» CI (Contact Index): tan suat dau tlep xuc voi bo hoac he sinh thai
» S (Sensitivity Index): Chl s0 nhay cam theo phan loai ESI (1- 10)
» EI (Exposure Index): mitc d0 phoi nhiem theo thoi gian tiép xtc

|

~ Phan vung rui ro: -
Thap, Trung binh, Cao, Rat cao

Hinh 2. So dé quy trinh nghién ctru
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4.Két qua va thao luan
4.1. M6 phong lan truyén dau
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Hinh 3. Vi tri sw ¢6 tran dau gia dinh ngoai khoi ven bién Nha Trang (12.3°N, 109.3°E) (bén trdi)
va két qua mé phong sw bién doi khoi lwong dau theo thoi gian doi véi cdc trang thdi khdc nhau (bé mdt,
phan tan, ngdp chim, bay hoi, dat bo) cung voi dac tinh nhii twong (Ao nhot, ham lwong nwoc) trong 15

ngay tinh toan (bén phdai).

Tir d thi can bang khéi lugng (Hinh 3, bén phai), két qua mo phong 15 ngay (05—
20/02/2025) cho thiy khi luong dau ban dau khoang 8,0 m? (= 6.729,6 kg). Sau giai doan
phong hoa (weathering), khdi lwong dau phan bd theo cac trang thai chinh dugc wde tinh
nhu sau: dau phén tan ~ 4.800 kg (= 71 ,3%), dau bay hoi ~ 1.800 kg (= 26,8%), va dau
mic can ~ 130 kg (= 1,9%) (Bang 1). Phan 16n khéi lugng dau chuyén sang dang phan
tan trong cot nudce, trong khi phan bay hoi chiém ty 1& dang ké, phan anh tinh dé bay hoi
ciia mau dau diesel. PO nhdt nhii trong ting manh trong vai chuc gio dau va duy tri &
mirc cao, cho thdy su hinh thanh nhii twong nudc-trong-dau bén vimg. Qua trinh nay lam
dau ton tai 1au hon trén bo va lam giam hiéu qua cua cac bién phap co hoc nhu hot vang
(skimming). o i

Bang 1. Phan bo khoi lwong dau theo trang thdi

Trang thii Khéi lwgng (kg) TV 18 (%) (TIL‘f) tich twong duong
Tdng ban dau 6 729.6 100.00 8.000
Déu phén tin 4 800 71.28 5.707
Diu bay hoi 1 800 26.77 2.139
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Hinh 4. Két qua mé phong huong di cia vét dau

Két qua mod phong theo chudi thoi gian (05-19/02/2022) cho thy vét dau tir ngudn
phat thai ngoai khoi (~12.3°N, 109.3°E) di chuyén chu yéu theo huéng nam — dong nam,
chiu chi phéi boi gi6 mua va dong chay ven bo.

Trong 24 gio ¢ dau (05/02), vét dau tap trung quanh ngudn, dién tich nho, mat do cao,
chua lan xa, chu yeu de doa tau thuyén hoat dong ngoai khoi. Dén ngay thir 2 (07/02),
dau bat dau lan vé phia nam — dong nam va tiép can khu vuc ven bo phuong Vinh Nguyén,
Vinh Truong (TP. Nha Trang), gdy nguy co dbi v6i cac bai tim Tran Phu va khu nubi
trong thily san gan bo.

Sau 4 ngay (09/02), vét dau lan rong doc ven bd phia dong, r6 rét tai vung bién
quanh Hon Mun va Hon Tam noi c¢6 ran san ho va khu bao ton bién, ddng thoi anh
hudng t6i cac khu vure nudi trong thity san Vinh Ngoc. Pén ngay 7 (12/02), pham vi dau
bao phul phan 16n ven bo phia dong vinh Nha Trang, keo dai tir Hon Tre dén Bai Dai,
nhiéu doan bo c6 nguy co tiép xtc truc tiép, trong d6 c6 khu du lich bién va bai tim dong
khéch.

Dén ngay 10 (15/02), vét ddu suy giam vé mat do nhung dich chuyén xudng phia
nam (~12.1°N), de doa cac bai co bién va NTTS tai Cam Hai Pong — Cam Lam. Sau 14
ngay (19/02), dau chi con ton luu dang dém nho, mat d6 thdp gan ving ven bo nam Nha
Trang, nguy co thap nhung van can giam sat phuc hoi sinh thai lau dai.
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4.2. Chong ghép ban dé ESI

Khi chong ghép két qua mo phong lan truyen dau véi ban d6 nhay cam méi truong
(ESI), c6 thé nhan thay nhiéu khu vuc ven bién Nha Trang c6 nguy co chiu tac dong truc
tiep.

Ran san ho quanh Hon Mun va Hon Tam: dugc phén loai ESI cép rét cao (9-10),
la khu vuc nhay cam sinh thai dac biét, dong thoi 1a ving 16i ciia Khu béo ton bién Nha
Trang. Pay 1a diém néng chiu rii ro cao nhat.

Tham co bién ven bd phia nam Nha Trang (Vinh Truong — Bai Dai, Cam Hai Dong
— Cam Lam): c¢6 ESI cép cao (8-9), 1a sinh canh quan trong cho sinh vat diy va nudi
dudng thuy sinh.

Khu vuc nudi trong thity san ven bo: tap trung tai Vinh Ngoc, Vinh Trudng, Vinh
Nguyén. Day 1a khu vuc ¢6 ESI tir trung binh dén cao (6-8), dé bi anh huong boi dau
phan tan va ton luu trong cot nudc.
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Céc bai tim va khu du lich bién (Tran Phu, Bai Dai, Vinpearl — Hon Tre): nam trong
pham vi phoi nhiém, v6i ESI cap trung binh dén cao (5-7). Ngoai tac dong moi truong,
day con la khu vyc nhay cam vé kinh t€ — xa héi, do du lich bién dong vai tro chu luc ctia

Nha Trang.

CHU GIAI ESI @8
B Rrat cao

B cz0
Trung binh
Thap

00795 3 45 &

Hinh 5. So @6 phdn vimg nhay cam khu vue nghién civu

- -3

lometers

Bién Pong

=,

LI

Bang 3. Cac khu viee chiu tac dong khi chong ghép mé phong dau véi ban do ESI

Khu vuc/dia | Thanh phan | . Mic d9 rii ro N
danh nhay cim Cap ESI (uwdre tinh) Ghi cha

\ \ A Piém noéng sinh
Hon Mun, Hon | Ran san ho, khu | g 14 4 ca0) Rét cao thai, 16i KBTB
Tam bdo ton bién

Nha Trang

Vinh Truong - Tham c6 bidn ven Sinh canh sinh
Bai Dai, Cam Hai | ., 89 (cao) Cao —rat cao san, nudi dudng

N bo . Ay 42
Dong sinh vat day
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4.3. Chi sé riii ro RI

Chi s6 rui ro duoc tinh cho ting don vi khong gian theo cong thic:

RI=CIXSIXEIRI = CI \times SI \times EIRI=CIxSIxEI

trong d6 CI 1a tan suét tiép xuc (Contact Index), SI 1a mirc nhay cam (Sensitivity
Index, dya trén ban do ESI), va EI 13 thoi gian phoi nhiém (Exposure Index).

Két qua phén tich cho thay su phan hoa rd rét theo khong gian:

Khu vye Hon Mun va ran san h6 lan can: RI dat muc rat cao (>80). bay 1a vang c6
ESI cyc ky nhay cam (cap 9-10), dong thoi nam trong pham vi phoi nhiém truc tiép va
kéo dai theo két qua md phong. Diéu nay cho thdy néu Xdy ra sy 0 tran dau, ran san ho
Hon Mun s& chiu t6n thuong nghiém trong, khé phuc hdi trong ngan han.

Tham c6 bién ven by (Vinh Truong — Bai Dai, Cam Hai Pong — Cam Lam): RI
nam trong mirc cao (60—80). Cac bai co bién c6 vai tro sinh canh nudi dudng va sinh san
thity sinh, do d6 tic dong dau phan tan trong cot nudc cd thé gay anh huong lau dai dén
da dang sinh hoc va NTTS.

Céc khu du lich ven bién (Tran Phii, Vinpearl — Hon Tre, Bai Dai): RI ¢ muc trung
binh dén cao (40—60). Tuy mirc d6 nhay cam sinh thai khong qua cao, nhung do gié tri
kinh té — x4 hoi 10n, nguy co gay thiét hai dén du lich va dich vu bién 1a rat dang ke.

Mot sé doan by it nhay cam (bo cat Phude Pong, phia nam Cam Hai Dong): RI
thap (<30). Cac khu vuc nay chii yéu 13 bai cat, it hé sinh thai nhay cam, kha ning tu phuc
hoi nhanh.

Nhin chung, ban d6 RI cho thay cac khu vuc c6 RI rat cao va cao tring khép véi
cac h¢ sinh thai nhay cam (ran san ho, c6 bién), trong khi khu vyc c6 RI trung binh chu
yéu gan véi cac hoat dong kinh té — x4 hoi (du lich, NTTS). Piéu nay khang dinh gia tri
cua vi¢c ap dung chi so6 RI: khong chi dinh lugng dugc mtrc d6 rii ro moi trudng, ma con
chi ra dugc cac ving uu tién trong quan 1y va tmg phoé sy cb.
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danh nhay cim :
Hon Mun, Hon | Ran san hd, khu z biem nole sinh thziu,
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Khi so sanh két qua tinh toan RI vi ban d6 nhay cam ESI, c6 thé thay rang cac khu
vuc ¢ RI rat cao va cao déu trung khép voi cac hé sinh thai c6 ESI cp cao (ran san hd
Hon Mun — Hon Tam, tham co bién Bai Dai — Cam Hai Dong). Diéu nay ching to RI
phan anh t6t sy két hop gitta mirc d6 nhay cam sinh thai va nguy co phoi nhiém dau.
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Trong khi d6, cac khu vuc c¢6 RI trung binh nhu NTTS ven bd va bai tim du lich cha yéu
mang tinh nhay cam vé kinh t& — x4 hoi, cho théy can quan tdm song song ca khia canh
sinh thai va sinh ké cong déng. Nhu vy, viéc két hop ESI va RI giup dinh vi 15 cac vung
uu tién trong Gmg pho: vira bao v¢ tai nguyén sinh thai trong yéu, vira giam thiéu thiét hai
kinh té — xa hoi ven bién Nha Trang

4.4. Danh gid tac dong moi truwong — xa hji

Két qua md phong lan tmyen dau va phan tich rui ro cho thay su cb tran dau tai Nha
Trang khong chi de doa tryc tiép dén cac hé sinh thai bién nhay cam, ma con giy ra nhiéu
hé luy ddi véi kinh t& — xa hoi ven bo.

Tac dong sinh thai: Ran san h6 Hon Mun va Hon Tam, cung vdi cac bai co bién Bai
Dai — Cam Hai DPong, 1a nhitng h¢ sinh thai quan trong, dong vai tro duy tri da dang sinh
hoc, noi sinh san va wom giéng thity sinh. Khi chiu phoi nhiém dau ¢ muc cao, cic h¢
sinh thai nay c6 nguy co suy giam nghiém trong vé cau tric va chic nang, dan dén mat
mat dich vu h¢ sinh thai. Ngoai ra, dau phén tan trong cot nudce con co thé anh huong truc
tiép dén sinh vat phu du, ca u trung va quan xa day.

Tac dong dén sinh ké: Cac khu vuc nudi trong thuy san (NTTS) ven bd Vinh Ngoc,
Vinh Truong va Cam Hai Dong nam trong pham vi phoi nhidm trung binh dén cao. Dau
phan tan c6 thé gay chét thiy san nudi, lam giam ning suat, anh hudng truc tiép dén thu
nhép clia ngu dan va ho nudi. Pay 1a nhom ddi tuong dé bj ton thuong, can ¢6 céac bién
phap h tro kip thoi sau su cd.

Tac dong kinh té — x4 hoi: Nha Trang 14 trung tdm du lich bién 1én cua ca nudc.
Céc bai tam Tran Pha, Bai Dai va khu du lich Vinpearl — Hon Tre déu ndm trong ving c6
RI trung binh dén cao. Néu bi anh hudng boi dau loang, nganh du lich s€ chiu thiét hai
16n do suy giam lugng khach, chi phi lam sach moi truong va anh hudng hinh anh thuong
hi¢u diém dén.

Tac dong 1au dai: Ngoai cc thiét hai truc tiép, su ¢ tran dau co thé dé lai hau qua
kéo dai dudi dang 6 nhidm tram tich, suy giam kha ning phuc hdi clia ran san ho va co
bién, ciing nhu méat mat dich vu hé sinh thai. Piéu ndy doi hoi cong tac giam sat va phuc
hdi moi trudng sau su cd phai dugc thuc hién lau dai va c6 h¢ théng.

Téng hop cac két qua trén cho thay, tic dong cua su ¢b tran dau khong chi mang
tinh sinh thai ma con anh huong toan dién dén kinh té va xa hoi ven bién Nha Trang. Do
do, cac bién phap quan ly rui ro can hudng dén Gmg pho tong hop, két hop bao vé hé sinh
thai v&i giam thiéu thiét hai sinh ké va duy tri phat trién du lich bén viing.

5. Két luin

Nghién ctru dd xay dung va img dung mé hinh OpenDrift dé mo phong sy lan truyén
ctia mot kich ban tran dau gia dinh tai ving bién Nha Trang, dong thoi két hop voi ban
d6 nhay cam méi truong (ESI) nham tinh toan chi sd rui ro tong hop (RI). Két qua mo
phong cho thay dau di chuyén chu yéu vé phia nam — dong nam dudi tac dong cua gio
mua va dong chay, véi cac giai doan lan truyén khac nhau trong 15 ngay. Phan tich mass-
budget chi ra rang phan 16n khéi luong dau chuyén sang trang thai phan tan trong cot
nudce (<71%), trong khi phﬁn bay hoi (%27%) va méc can (=2%) chiém ty 1é nho hon.

Khi chong ghép ket qua mo phong véi ban d6 ESI, nghién ctru xac dinh duoc cac
khu vuc rat nhay cam gom ran san ho Hon Mun — Hon Tam va tham cé bién Bii Dai —
Cam Hai Pong. Chi s rui ro RI cho thdy cac khu vic nay ¢ nguy co cao nhét, trong khi
cac khu NTTS ven bd va khu du lich bién (Tran Phu, Vinpearl — Hon Tre) ciing thé hién
mure 1t ro trung binh dén cao, chii yéu lién quan dén khia canh kinh té — x4 hoi.

Cac phan tich trén cho thay su ¢ tran dau tai Nha Trang c6 thé gy tac dong nghiém
trong ca vé sinh thai 1an kinh té — xa hoi. Do d6, cong tic quan 1y rai ro can duoc trién
khai theo huéng tmg pho tich hop, bao gém: (i) xac dinh va bao vé uu tién cac khu vuc
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c6 Rl rat cao; (ii) thi€t lap co ché canh bao va ing ctru khan cap cho NTTS va du lich ven

bo; (iii) tang cuong giam sat va phuc hoi dai han cho cac h¢ sinh thai bién.

Cach tiép can tich hop m6 hinh lan truyén dau — ban d6 ESI — chi s6 RI dugc chimg
minh la kha thi va c6 thé ap dung rong rai cho cac vung ven bién khac cia Viét Nam,
nham ho trg hiéu qua cho cong tac quan ly rui ro va bao vé moi truong bién trong boi
canh phat trién kinh t€ bién bén viing.

Loi cdm on:

Bai bao nay str dung so6 li€u cua dé tai: Nghién ctru tich hop cong nghé 3S (RS-
GIS-GPS) va cac qua trinh thuy dong luc trong giam sat, dy bao va danh gia nguy co 6
nhiém méi trudng bién do sy ¢ tran dau gy ra, M s6 CP1862.01/20-22.

Cam két ciia céc tac gia
Tat ca cac tac gid co tén trong bai bdo cam két sy dong thuan va khong cé xung

dot loi ich trong cong bo khoa hoc tai bai bao nay.
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