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MAr rRoNG mruAu, Ncu6r rur udNc uu6,
Ncumv snr HA, o6 vnvn ouc, rnAN-oeNc quy

r. rrlO tAu
Virng bierr Phan Rf - Phan Thiet nim o phia nam

cria khu vuc Nam Trung BO, c6 dac didm rieng vd
didu kiOn tu nhiOn, tAi nguyOn giAu c6 vi rhuAn loi
cho ph1t triOn kinh te - xd hOi. Tuy nhi€n, dudi t6c
d6ng tdng hgp cria c6c yliu td nOi sinh, ngoai sinh vi
nhan sinh, mOt sO tai bidn thi€n nhi€n, dAc bi€r IA
x6i 16 bd bidn dang di0n ra manh mO. Teic d6 lin
vAo d{t lidn crla bierr c6 th<! len den 30 m/nam. Do
d6, b€n canh clc thuAn loi tr0n, x6i ld bd bien da vd
dang tr6 thinh vdn dd thoi su trong hoat d6ng brio
v0 m6i truong vd phAr trien bdn vinrg co s6 ha tAng
ven bidn Phan Thidt - Phan Ri. Vi vAy, nghiOn cfru
t6c d6ng ciia x6i ld bd bidn Phan Ri - phan Thicr li
viOc ldm cdn thiei, tao co sd khoa hoc giiim thidu tai
bidn, quy hoach su dung bdn vftng ven bidn.

Tr0n co s6 nghiOn ciru thuc dia, tdng hqp tAi
liOu, tinh to6n xri l! sd licu, bdib6o phtc hoa bfic
tranh vd hien trang, d6ng thoi du b6o su ph6t tridn
vd d6nh gi6 mirc do tai biOn ciia khu vuc nghiOn
cfu do x6i 16, il d6 dC xudr ci.c bien ph6p girim
thidu thiet hai .

II. DAC DI6M XoI Lo KFIU Wc vnq srft\
PHANT Ri - PHAI THI6T

1. Cic y€it t6'dnh hdng t6i x6i kj'

Bd bidn Phan Ri - Phan Thiei chay theo hu6ng
b6c nam, dei 90 km. Cdu tao dudng bd g6m chri
y€u Id c6c thi.nh tao trdm rich DC Tfr bo rdi, khri
nang g6n kdt yeu, d6 bi x6i 16. O mot sd doan bd,
c6c mijm dA g0c chii yeu ld granir cria phric h0 Ddo
Cd nho ra phia bidn, d6ng vai rrd nhu mOt dO chin
s6ng, cing ldm gia ring hoat dong x6i lo o khu vuc
phia sau, dac biOr lA o khu du lich MUi N6.

Cdc yeu tO hrii van d6ng vai trd quan trong nhdt
g|y ratai biOn x6i lo trong khu vuc. S6ng bidn v6i
c6c dac trung thay ddi theo mua. Chidu cao s6ng
cuc dai trung binh trong nam ll 3,5 m. Dac bi€t,
trong bdo chi6u cao s6ng c6 th€ dat tdi dO cao 7-8
m, thAm chi 10-12 m. Tuy so con blo dei b6 vio
khu vuc it nhung su bidn drji dia hinh bd vd d6y
bien do s6ng trong blo gAy ra thuong 16 rOt. Thu!
tri6u mang tinh h6n hqp nhung thi€n vd nhdt tridu
vdi d0 ldn tridu trung binh ky nudc cuong li 1,5-
1,8 m, dO l6n trung binh k! nudc k6m td 0,4-0,6 m.
Vdo mria dOng ddng chdy c6 hudng nam vd mia
hd ld huong b6c.

Hoat d0ng x6i lo khu vuc ven bidn phan Ri -
Phan Thi€t bi cudng ho6 bdi c6c hoar dOng nhAn
sinh, didn hinh ld c6c hoar d6ng khai rh6c khoAng
sin ilmenit & khu vuc Thi0n Ai, MUi N6... char ph6
rung ngAp man lim ddm nu6i thuyi stin 6 Tan
Thing (Hdm TAn), TAn Thinh, TAn NghTa (Hdm
ThuAn Nam), Phn Hei (Phan Thici), Hod Thdng,
Phan Ri...

2. Hi€n trang xdi ld'khu vuc ven bidn phan Ri -
Phan Thi6t

Dudi t6c dOrrg cria clc y€u tci tu nhiOn vd nhAn
sinh, x6i 16 khu vuc ven biOn Phan Ri - phan Thiet
dang di€n ra vdi cudng dO manh tdihon 30 m/ham,
pham vi rOng (k6o dni 50 km duong bicn), dnh
huong truc tidp dch c6c hoat d6ng phit rrich kinh tc
- xi h6i (hinh 1). TOc dQ x6i 16 tmng binh nr 5 dcn
2O rnln6,m. Tai khu vu. c Phan Ri, cria bidn c6 nam
x6i lo vdi tdc dO d€n 32 mlndm, c6c doqn bo thu6c
c6c phudng Thanh Hdi, Dirc Thing, Drlc t,on-e, Binh
Hung ciia thdnh phef Phan Thiet vi phucrng Thicn Ai
tdc do x6i fo nh6 hon (5m/nlm) (dnh I viL2).
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You to truc ticp gAy ra su thiOu hut bun cAt dAn

dOn x6i 1o li s6ng biOn. Khi di vAo vung nu6c

nOng, to)n b0

luong gAy 6p

tich doc bd p
khoi vi su dinh hu6ng cua drrong bo' Luong vAn

chuyen bin clt doc bo qua nang luong s6ng duoc

tinh drra tron phuong ph6p CERC (Shoreline

protection manual, 1984) nhu sau :

2. Xoi to UO Uien o Phuong Dfc Thir
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trong d6 :

(mt), p = I
bien), p. -
tich), n = 0,5- 0.6 (do rOng ciia trdm tich), g - 9,8

m/s2 (gia tOc trong ruong), H,r' - dQ cao s6ng d

(m). 0 - do ddc ciia dia hinh d6y bicn .

Hc sO K duoc ldy theo kinh nghiOm vd the

"CERC", bang 0,39. Gi6 tri ndy dd duoc chinh si
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theo thuc nghi€m vI vAn duoc cOng nhAn vdo nim
2003.

H.1, x6c dinh theo cong thuc cua Sanamura

(1983)i , r_0.25
H,r, = 1,rB1t,.rl !,' lHr, I L,, l

Hr, - chidu cao s6ng nu6c sau (m), I-,1, - chidu dii
s6ng (l-a, = g'lJ l2tr, g = 9,8 I rn/s2 va T ld chu ky s6ng).

Tai dii ven bien Phan Ri - Phan Thici, do doc

trung binh dia hinh dhy bien ld m = tg(4") v) chu ky

s6ng trung binh li T = 4,4 s. Lugng vAn chuyen bin
cit doc bo cflrrg mang tinh thoi vu rd rang' Mia dOng

(th6ng l0-12), dong bun cet dich chuydn xuong phia

narn do chiu tinh huong chinh cria s6ng fi huong D-

DB, r,d gi6 huong D vdi tAn sudt 25,53 o/o. Mua hd

(thAng 5-9), s6ng v6i huorrg chinh T-TN deh N,

cDng gi6 mua TN vdi tAn suat lon (chiem 45.18 Vo),

di vAn chul'€h tr&n tich len phia bdc. Trorrg giai

doan mrla chuyen tiep (th6ng l-4), do s6ng li huong

dOng di van chuydn mot khoi luong lon trdm tich

xuOng phia nam. Do d6, trong r-nia he, bdi tich c6

huong r,4n chuyen lOn phia b6c trung binh

1.333.026,1 .t/nam, chiem 46 o/o tdng luong vAn

chuydn ci ndm (br)ng l). Mua dOng vd mua chuy€n

ticp dich chuyen chinh dong bun clt doc bd xuOng

phia nam chicm 54 c/c ltong bun cit vAn chuy€rr ra

xa bd ci narn. Vi vey, huctng van chuyen bDn cit
chinh trong khu vuc vln li,dich chul'en xuOng phia

nam. truns binh 200.236 m'/nam.

Bcing t Lugng vAn chuydn bun c6t doc bd do s6ng bidn

Mua Huong s6rrg

DOng- Bic
Tiy- Tay Narr

DOng Bac- DOng

H*, Q;( n /nim)

Mia dOng

Mia hd

Mua chuyen tiOp

Luong chuyen vd phia narn

0,92
0,95
0,91

l0
l)
l0

l,58
r41

| ?tq

948.611,5
l 333026, r

584584,2

3. Du b6o x6i tti bd'biiln Phan Ri - Phan T'hi€i

Ngoii tAc dOng thudng xuyen' liOn tuc ciia

s6ng bi€n, hoat dOng x6i lo bo biOn luOn bieh ddi

theo khOng giarr vi thoi gian. O khOng gian hep vi
thoi gian rrgin, su bicn deii 16 rOt nhdt di€n ra dudi

t6c d6ng cua blo. Trorrg khOng gian rrd thor gran

l6n hon, x6i ld c6 xu thO gra tang do inh huorrg

cua su dAng cao muc nudc biCn. Tlc ddng cria ciic

ycu to niy c6 thc drtoc du b6o dinh ludng.

Trong thoigian c6 bdo toc dO xoi lo bo bieh duoc

tirrh theo cOng thfc cua Kiebel vd Dean ( 1993) :

w,. -ho
p_g/ll
"q c

B + h,, -'
ẑ

trong d6 : m - dO doc b1i bi6n, Wr, - dO rong ddi

s6ng r,6, drroc xAc dinh theo cdng thuc :

/ t l3/t ' '1ta(h''\' 4At (h"\ -
W,=v,,+l-l +l-lI' .\' (A, 27nf \Ai

S - tOc dO dAng cao muc nudc biOn trung binh

trong b6o, B - dO cao vAch x6i lo. hb - dO cao s6ng

vd trong b6o.

Tai khu vuc bd bien Phan Thiet, do phdn ldn

ndn trdm tich c6 thlnh phAn lA cet vdi kich thudc

trung binh li 0, I mm, nOn gil tri ctla thOng sci A =
0,063 (tra theo bring cua CERC). Chi6u cao s6rrg

cuc dai trung binh trong nitn li 3,5 rn trong bio.
T6c dOrrg cila bio doi vdi bo bien gAy x6i lo
nghiem trong, tuy nhien blo khOng xAy ra thutrng

xuyOn vd lAu ddi. Do d6, c6 the tir-rh tOc d0 gia ting
x6i lo trong con bio k6o ddi Te gio nhu sau :

o ,f R2 -zot 
r

'tt 
=')1_ 

r p B _______v
R 1l'l+pz' t+f,

t lcos(2orl + P sint lor t] i
)

CAc thOrrg sd trong cOng thuc tr'On duoc tinh

nhu sau : R, ld mirc do x6i lo lrong thoi gian bIo.
o=TrlTor - tdn sO S6c, f = 2r(T,lTo) vdi T =

/,
To Hn, (r*4a nntWt,)'"-" gr/2Ar [' B h,, )

Kei quri tinh duoc tai khu vuc ven bo Phan Ri -

Phan Thi0i cho thdy n€u thoi gian blo k6o dii
trong khu vuc thudng lA Tp = 2h thi muc do roi lo
vdo bo t6i 2.4 m.
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T6c dOng lAu dii cua dAng cao ffluc nudc bien
doi voi hien tuong x6i lo bd bicn duoc tinh theo
cOng thric c[a Bruun (1962) :

R' : 't-l-h+B*

tron-e d6 : R- - toc dO gia tang x6i ld bO Uien Ao

dAng cao muc nudc bi€h m/nam. S - tOc do dAng
cao rnuc nudc bien (m), L - chi6u rOng tric di6n bi
bicn ddi (m), h - do sAu bi€n dcji trdm tich ldn rrhdt
(rn), B* - d0 sAu vich sat lo (m).

Theo Ngul'On Ngoc Thuy (1995), o ven bien
Vi6t Naur, tOc d0 dAng cao muc nudc bien hAn,c

nim binh quAn 2 mm/nlrn, con kOt qui cluan tr6c
tai tratn Phn Quj, cho tht'y toc d0 dAng cao rnuc
nudc biOn trong khu vuc lA 2,3 rnm/ntm. Nhu vAy
deii v6i ving bo bien Phan Thiet, tOc dO x6i ld bo
bien do yeu tO dang cao ntuc nudc biOn theo cong
th0c cria Bruun li 0,31 nr/nirn.

III. DANH GIA MUC DO BI TON THUUNG
CUNHE ffiONG TU NHIEN - XA HOI

DO TAI BIEN XOI LO

Tinh d0 bi t6n thuon-q (TDBTT) cua he thfing tu
nhi€n - xd hOi khu \/uc \/en bo Phan Thiei - Phan Ri
duoc xlc dinh bang clch kdt hgp mO hinh dlnh _si6

mric d0 bi tiin thuong ciia Cutter vd, nnk ( 1996, 2000)
vA quy trinh ciia NOAA (1999) duo. c hieu chinh dd
6p dung vAo didu kien thuc tC d ViCt Narn (/rinh 2).

1. Dinh gi6 nttc dQ nguy hi€in do tai bi€n x6i
Iti'giy ra

C6c y€u tO quyet dinh tdi mric dO n,ruy hidm
crja tai bi€n x6i ld duoc x6c dinh bao gdm : l) cic
ycu tei dac trurrg x6i ld (tdc do x6i, chidu d)i doan
bi x6i, hAu quii do tai bi€h x6i de lai), 2) c6c th)nh
tao dia ch{t (cirt, bin, san soi, dh -qOc), 3) circ hoat
dOng nhAn sinh cudng ho6L tai biOh xoi lo (khai
th6c khoAng sirr, nuOi trdng thuy siin. chat ph6

rung ngAp mln).

Tr€n co so tinh diOrn vA vi tri xudt hi€n cria c6c
yeu td tr6n. ving nghi€n criu duoc phAn th)nh ba
khu vuc c6 mfrc d0 nguy hidm kh6c nhau : l) Kha
t,ttc it ttgut, hi€in li noi x6i lo xay ra vdi tOc d6, cluy

mO nho, it -qay iinh huong cho c6.c cOng tt'irrh ven
bien, bao g6nr c6c doan bo phia nam xa TiCn Lai,
phuong Ngoc Hdi - MUiDa vdi chidu dii gdn 4 krn
vd doar-r tu Thicn Ai deh xd Hoi Thhng (huyOn B6c

Binh), dii khoiing 5 km. 2) Khu yrc nrottg clo'i ttgnt,

hiditt chi€in diOn tich nho o dzii ven bi€h vdi rCing

chidu dAi 4,8 km cia c'ac doan bo Mui Ne -Thicn Ai
vi xI Hod Th6ng - Phan Ri cua. 3) Khu v1c t'tgtn,

hidnt li, nhtng khu vuc nghi€n criu c6 toc dO x6i
nranh, circ khu vrrc nA,y phAn bei chri y0u o diii ven

bien cua chc doan bo phuong Dirc Lnng, Thanh Hrii
(thAnh phO Phan ThiOi) voichidu dAili l3 krn, doan
bo HAm Tien - M[i Ne, dic bier t] khu du tich Mfri
N6, thi trt'n Phan Ri cua vtri chi6u dii l6 km.

2. Dinh gii tinh dti bi tdn thuong xi hdi

Dua vdo clc ti€u chi cria Cutter (1996, 2000) v)
NOAA (1999) cnng vdi kOt qui khrio sirt c6c yeu tO

xd hdi trong khu vuc nghiOn ciru, dl xirc dinh duoc
l0 doi tuong de bi ttin thuong xI hOi khi xiy

H0 thOng sinh th6i,
mrii trrrirrro

tu nhi0n

YCu tO gay
tai bidn

Taibien
ti6m nang

TDBTT hE

thdng TN-XH

MOitrudng
xd h6i

BiOn ph6p gidm
thidu tai biOn

Hinh 2. MO hinh d6nh gi6 TDBTT crja mot he thOng tu nhien - x[ hoi do tai bieh (Cu1er, 1996)
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ra x6i 16 bao gdm : l) dicm du lich, 2) khu dln cu
chinh (thinh phd, thi trAn, ling), 3) cring, 4) bcn,
thuydn, 5) dudng giao thong, 6) de ke, 7) nhi m6y,
8) dAm nu6i tr6ng thuj srin, 9) ru6ng muOi, t0; adt
canh tAclrung.CAc y€u to bi tdn thuong duo.c tinh
didm theo dai bd bi x6i vi phAn ving nghiOn cfu
thdnh 3 khu vuc vdi mAt do ddi tuong bi tein

thuong kh6c nhau : l) Khtt t,tc c6 nfit dd cdc ddi
turtrtg bi tdn thLrong thdp bao g6m drii ven bidn ciia
doan bd thuoc phia nam xd Tieh [.di, doan tu
phuong Ngoc H:ii dOn Mfri DA vi doan tu MUi Ne
vdng qua dp ThiQn Ai ddn Phan Ri cua. DAy li
nhfng noi c6 mAt dO dAn cu th{p, co sti ha tAng vA

kinh t0 k6m ph6t tridn. 2) KhLt vl1c c6 nfit dQ ddi
tuo'ng bi tdtt thtong tung bitth bao g6m c6c doan

bd Mfri De - M[i N6, doan tAy bic Mui N6 vd khu
vr,rc {p Thi0n Ai. Day lI khu vuc c6 mAt dO dAn cu,
ccr sd ha tdng vd kinh te ph6t tridn vta phii.3) Khu
t'uc' c'6 nfit dd ddi trtottg bi tdn thtong cao li cic
vr)ng c6 rn0t dO dAn cu d6ng, co so ha tAng vi kinh
te ph6t tridn gdm cic doan bd tu phuong Drlc tnng
- Ngqc Hrii cria thinh pho Phan Thict, phuong M[i
Ne, ap Thien Ai vi khu vuc Phan Ri cua.

3. Dinh gii ntuc dQ bi tdn thuong cia h€ thong
lunhi€n - xa hdi

Tr€n co so phAn tich dic didm tai bidn x6i l& v)
cic yciu td tfin thu<yng xd hOi, dI phAn ving nghi€n

cfu thinh 3 khu vuc v6i mric dO bi tfin thuong
kh6c nhau : l) Khu vilc c6 nuic dO bi tdn throng
thdp ld dii ven bidn ciia c6c doan bd phia nam xf,
Ticir tdi, do4n trr Ngoc Hii tdi MUi De, Mfri N6 -
dp Thicn Ai - xI Hod Th6ng (huy6n Bic Binh).
Dey ld nhfng khu vuc c6 mric dO tai bi€h it nguy
hidm ket hgp v6i ndn kinh td k6m ph6t tridn, dan
cu thua thudt. 2) Khu r)Vc c6 mtc dO bi tdn thuong
trung birth bao gdm daii ven bidn cria c6c doan bd
k6o dni ti Him Ticn - Mfri N6, dp Thi0n Ai vi
doan bo tu x[ Hod Th6ng - Phan Ri cia.3) Khu
vuc c6 mtc dO bi tdn thuong cao phtn bd 6 khu
vuc c6 dAn cu dOng, co sd ha tdng vi kinh td phdt
tridn ddng thoi chiu t6c dOng manh ciia tai brOn x6i
lo, bao gdm c6c doan bd cria phuong Duc [nng,
phuong Thanh H[i (thAnh phd Phan Thiet), phudng
Mfri N6 vi thi trdn Phan Ri cua.

4) Cic bi€n phip giim thidu thiQt hqi do tai
bi€n x6i lti

TrOn co sd ph0n tich dic didm tai bi€n x6i lo v)
kei quri d6nh gi6 mric d0 bi tein thuong cua khu
vuc ven bidn Phan ThiOt - Phan Ri, c1c biOn ph6p
gidm thi0u thiOt hai duoc phAn thdnh hai nh6m
cong trinh vd phi cong trinh (hinh J).

a) Nh6m c6c giai ph6p c6ng trinh '. phtrong dn 1-

dr)ng h€ thdng c6c m6 hin ngang dd didu chinh bd,

109" 4'7'

l"
I'

0'
7',

Il0
47

t08c 47'

Phan Ri Cua

Xe Hol Phf

XI Hoir ThAng

TP PHAN THIST
Phuong
Thanh Hii

l; iih Pluttt Thi'i'i

a
o(
A
arc
@

NI

CHU THICH :

Khu dAn cu
Nu0i tr6ng tnu! sdn

D6 gdc
Khai th6c kho6ng sdn

Kd chdng x6i lo
KhOng n6n khai th6c
M6 hdn chOng x6i 16

flinh 3. So dd clc gi:ii ph6p gidrn thidu tai bi€h x6i lo bo bidn Phan Ri - Phan Thiei

237



ngan chan dong chAy ven bo vd chin c|t. Pltuottg

dn 2 - gia cd bo tai ch6 bang tuong di xay ket hqp

ke mli nghiong, ket caiu cong trinh gdm ba khoi :

dinh kd li tuong d6 xAy, kd m6i nghiOng l6t bang

tzim bc tOrrg hoic bAng dl hoc vi chAn kd duoc gia

cd bang coc trdrn vA di hoc c6 dudng kinh tu 40 cm

tro lOn.

b) Nh6m cAc giAi ph5p phi cong trinh : quy

hoach su dung hop ljr lanh thei - lanh hii, cu the,

doi v6i tai bicn x6i lo cAn didu chinh quy hoach

tdng hop phlt trien kinh te'- x[ hoi cia khu vuc

theo tun-c vurrg vdi mirc dd ngul,hiem do x6i 16

khhc nhau (c6 the dua vio d[ liOu d6nh gi6 nruc dO

nguy hierr do x6i lo gay ra), tu d6 b0 tri hop ly c6c

khu dAn cu, clc cOng trinh xAy dung cho tung khu

vuc, lAp qu! brio hiem thiOn tai, nAn-s cao nhAn

thuc, ki€rr thfc v) kinh rrghiOm cho cOng ddng

thOng qua cAc phuong ph6p gilo c'luc, tu)/en tru)'en

vd tap huan.

rf,r luAx
l. Hoat dOng x6i lo tai khu vuc vett bien Pharr

Thiet - Phan Ri dang ciion ra manh vdi toc dO trung

binh 5-20 m/nlur. chiu inh hucrng tluc ti€p cua

s6ng, dong chril' vI bi cuong hoA boi cAc hoat dong

khai thic kholng szirr, chit ph1 rung ngAp man.

2. Hing nam hoqt dOng cua s6ng dl vAn chuyen

khoring 200.236 rn'' ra kh6ibd vd phia nam. Ngoii
ra, trong con blo ldn, bo bien c6 thc bi x6i ld vao

bo t1i 2,4 m lAm bion deji manh duong bo vd gay

suy ydu clc cOng trinh xAy dung ven bidn.

3. Mirc dO bi tein thudng do tai biOn x6i lo ci

khu vLrc ven bidn Phan Thiet - Phan Ri duoc phan

chia thinh ba khu vuc c6 mfc d0 khic nhau. Muc
do bi tein thuong thdp (drii ven'bidn phia narr x[
Tich tdi, Ngoc Hiii - M[iDA, Mni Ne - Thien Ai -

xi HoA 116ng) ; mirc dO bi ttin thuong trung binh
(H)m Ticn - M[i N6, HoA Thing - Phan Ri ctia) ;

rn[rc do bi tein thuong cao (cic doan bo cua

phuong Dirc L,ong, Thanh Htii (thinh pho Phan

Thiei). Mti N6 vi). thi trirr Phan Ri cua).

4. N€n 6p dung c6c bi0n ph6p girim thieu thiOt

hai do x6i lo g6m tfi hqp c6c girii phlp cOng trinh
(xay kd, tuong, m6 hin) vi phi cOng trinh (lap qu!
brio hiem tai bieh, tu1,en trul,dn gi6o duc nang cao

kidn thfc vd kinh nghiOrr phong chdng tai bien cua

c6ng ddng).
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SUHMARY

lmpact assessm€nt of ef6bn disaster on
Phanri-Phanthiet coastal zone

The coastal erosion ;n ?har Ri - Phan Thiet is

occurring with high intensf*. Tne arerage velocity of
erosion is 5-20 m -v. The ercsior: is strongly taking
place at the segments consttuled blv soft Quaternary
sediments and developir."g unier the influences of
marine and human actirities. 'y't'a'res are important
direct factor causes erosion of the shore and tran-
sports 200,236 m3 sedinrent southwards, annually.
The human activities cn their tum have made more
severe erosion at the shoreline The interactions of
marine, human acti,rities rvith the coast have created
various shoreline segments with different vulnerable
levels. The strong 'rulnerable segments are situated
at the coast of Phan Thiet and Phan Ri. So as to miti-
gate the erosion hazard. a set measures including
engineering and non-structure methods should be

carried out.
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