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BAN PO NGUY HIEM SONG THAN VUNG VEN BIEN
VIET NAM

TRAN TH] M? THANH', WILLIAM POWER2, MARK W. STERLING2, NGUYEN LE MINH,
NGUYEN ANH DUONG', NGUYEN VAN DUGNG', WARWICK SMITHZ, BUI CONG QUE!
! Vién Vat Iy Dia cau, Vién Han lam Khoa hoc va Cong nghé Viét Nam;
?Vién Khoa hoc Dia chat va hat nhdan Niu Di Lan, FairWay Drive, Avalon, Lower Hutt 5010, New Zealand

Tém tat: Song than la mét trong nhitng thién tai xay ra khong thuong xuyén
nhung ddc bi¢t nghiém trong, thuong sinh ra do nhzmg trdn dgng ddt gdy nang
hoac ha dét ngot day bién, hay nhzrng v phun trao nui lea, nhitg vu trugt lo
dat o ven bo bzen hodc day bién, va mot 50 tac dong khac nhu thién thach, ..
Trong khuon khé bai bao nay, tap thé tac gia nghién cieu song than do hoat
dong cua dong dat manh gady ra co kha nang anh huwong toi vung ven bién Viét
Nam. Bai bdo gioi thi¢u chudi ban d6 nguy hiém song than dau tién & Viét Nam
(tv 1¢ 1:1.000.000), thé hién gid tri do cao cuc dai song than tai bo bién ung voi
cdc chu ky thot gian khac nhau trén co so tinh toan kha ndng lan truyén song
than cua cac dong dat séng than xdy ra trén déi hit chim Manila. Bdn do do
nguy hiém song than dwoc xdy dung theo Iy thuyét Cornel tuwong tir nhu ban ao
do nguy hiem dong dat tudn theo 3 buoce sau: 1) Xdc dinh tham sé cia vung
dong dat va khoang sai so; 2) Xac dinh phuong trinh (& day la do cao song than
tai bo bién phu thugc vao nguon) 3) Tinh xac suat. Két qua nghten crru nguy
hiém song than gitp chung ta xdy du'ng hé thong canh bao som song than nham
gzam thzeu thiét hai thién tai. Day cung la nhu'ng tai liéu co gia tri phuc vu cong

tac quy hoach phat trién kinh té, du lich doi voi cdc ving ven bién Viét Nam.

I. MO DAU

Trong nhimg ndm qua, c6 nhiéu két
qua vé xay dung ban d6 d6 nguy hiém
dong dat lanh thé Viét Nam va nhing
vung cong nghiép, cac cong trinh trong
diém, céac thanh phé 16n nhu Ha Noi,
Tp. H6 Chi Minh... cua cic tac gia
Nguyén Hong Phuong [8, 9], Nguyén
Pinh Xuyen [6, 71, Tran Thi My Thanh
[11, 12],... Tuy nhién viéc nghién clru
song than ch1 dung lai & nghién ciru tong
quan vé tinh hinh song than trén thé gidi
va trong khu vuc, chu yeu tap trung vao
phan tich kha nang c6 thé c6 cua song
than trén Bién Dong va anh huong dén
vung ven bién Viét Nam. Trén the gi01
viéc nghién ctru thanh lap ban d6 nguy
hiém soéng than rat it. Nhat Ban la mot
trong nhing quoc gia di dau trong linh
vuc nay. Tu ndm 1951, Takdhhh “m
dau tién da dua ra ban do nguy hiém

song thin ving bo bién Thai Binh Duong
ctia Nhit Ban. Ban d6 thanh 1ap duva trén
d6 cao song tong cong trén mot dién tich
xung quanh mot vi tri quan sat trén bo
bién trong khoang thoi gian 01 nam. Sau
nay ban dd nguy hiém song than theo xac
suat duge tinh tr ban dd do nguy hiém
dong dat va cong thém phin tic dong cua
cac nguon ¢ xa. Tuong tu phuong trinh
dao dong tat dan trong dong dat, cac cong
thirc danh gia d6 cao séng than phu thudc
vao cap do va khoang cach cua dong dat
duge xay dung theo 02 cach: sb liu thuc
té valy thuyét. Trong bai bao nay, cdc tac
gia xin gidi thiéu chudi ban d6 nguy hiém
song than dau tién & Viét Nam.

Il. CO SO LY THUYET XAY DUNG BAN
pO NGUY HIEM SONG THAN

Trén thé gioi nhiéu qudc gia nghién
bian d6 do nguy hiém dong dat
hay ban d6 phan ving dong dat, tuy

clru vé
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nhién viéc nghién ctu thanh lap ban do
nguy hiém séng than la rat it. Dé xay
dung ban do song than phai c6 s6 liéu do
cao song than cua cac tran dong dat song
than da xay ra, di¢u nay la khong thé co
dugce doi voi phan lén cac qubc gia do
dong dat song than it xay ra va kha nang
ghi chép lai s6 liéu do cao cot nude con
nhiéu han ché. Nam 2001 va 2002 dé tao
ra song than, lan dau tién Ward [14] da
danh gia do cao do dich chuyén cuc dai
tai vi tri nguon. Doi voi n;:uf)n dong dat
ngoai khoi, do dich chuyén sinh ra song
than chinh 1a dich chuyén thiang dimg cua
nguén dong dat. Trong thoi gian lan
truyén bién do cua song than dugc thay
d6i theo phuong trinh va hé s bo bién
(gan bo). Khi vao gan by dé cao cua bién
do song lai bi anh huong nhiéu do su thay
ddi nho do sau day bién, dan dén c6 su
khuyéch dai dia phuong, ngoai ra con ¢o
su cong huong trong vinh, dam,... Diéu
nay ciing giong nhu hi¢u tmg khuyech dai
nén dia phuong trong danh gia d6 nguy
hiém dong dét. Khi tinh nguy hiém song
than thi su di chuyen cdt nuoc duogce tinh
ngay tu nguon sau do moi di chuyen dén
bo bién con nguy hiém dong dat gia tri
dich chuyen nén cuc dai tai vi tri dugc
tinh bang phuong trinh lién hé gitra d6 16n
va khoang cach toi nguon Tuong tu
phuong trinh dao dong tat dan trong dong
dat céac cong thirc ddnh gid nguy hiém
song than dugc xdy dung theo hai cich:
s0 liéu thuc té va ly thuyet Ban d6 nguy
hiém song than theo xac suit duge tinh tr
ban d6 d6 nguy hiém dong dat nhung can
cong thém ca phan tac dong cua cac
nguodn xa.

Nhat Ban 1a mgt trong nhimg quéc gia
di dau trong linh e nay. Tr nam 1951,
Takahashi [10] lan dau tién da dua ra ban
d6 nguy hiém song than vung bo bién
Thai Binh Duong cua Nhit Ban. Ban dd
thanh lap dya trén dg cao song tong cong
trén mot di¢n tich xung quanh mét vi tri
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quan sat trén bo bién trong khoang thoi
gian 01 nam. Wcsnousky (1984) [15] da
tinh dugc ban dd xac suat d6 nguy hiém
song than, tuy nhién ong chua tinh dén
anh hudng cua cac nguon xa.

Mot cach khac don gian hién dang
duoc nhiéu nude ap dung la phuong phﬂép
Aida (1988) [2]. Ong tinh nguy hiém
dong dat cho by bién Nhat Ban do 08
ngudn dong dat gay ra va do cao song cua
moi nguén duoc xac dinh:

h (r,r. )zone=1,2,...8

max zone
Déi véi mdi ngudn, xac suat dé tir do
bién do song than 16n hon gia tri cho
trude ho trong khoang thoi gian T nam
duoc tinh boi:
T).h

< h,

L (r)2hy

ppe [P o

P o 0.5,

Voi n nguodn, xac suat dé tir do bién do
song than lon hon gia tri cho trude h
trong khoang thoi gian T nam duoc tinh
boi:

prih, T)=1- H (I=p(r.r,,..hy,T)] (2)

MGt trong 8 ving ngudn ong tinh cho
ving bo bién Shikoku Nhit Ban la tran
dong dat gia thiét c6 M= 8.1 Xay ra trén
dat gdy c6 chidu dai 130 km. rong
60 km va goc doc 34°. Dd cao song tai

5 m hodc 1én hon quan sat thay o nhidu vj
tri (Hinh 1).

Nam 2006, Geist E.L. va Tom Parsons
[5] da dua ra phuong phap tinh d§ nguy
hiém dong dit nhu Aida (1988) [3] va co
tinh thém phan tin suat ldp lai ddi voi cac
trdn dong dit gdy song than dya trén quan
h¢ Gutenberg-Richte. Phuong phap moi

ndy dugc ap dung ron}:, rdi khi tinh ban dd
nguy hiém dong dit ing voi cdc chu ky
quan sat khac nhau.



Hinh 1. Phdn bo do cao séng tai mot s6 diém trén bo bién do déng ddt co M = 8,1 gay ra [2].

lil. CAC THAM SO DUNG TiNH BAN DO
NGUY HIEM SONG THAN VUNG VEN BIEN
VIET NAM

Trong nghién clru nay, cdc tic gia xay
dung ban d6 nguy hiém dong dit ving ven
bién Viét Nam theo ba budc co ban sau déy.

1. Xac dinh cac kich ban déng dat gay
séng than

Céc nghién ciru truée [7, 12, 13] da két
luan vé kha nang lan truyén soéng than
trong vung Bién Pong cua cac dong dat
song than xay ra trén déi hat chim Manila
c6 anh hudng Ién nhat tgi lanh tho Viét
Nam. Con cac dong dit song than xay ra
trén doi dat gay khac nhu Bac Bién Pong,
Palawan.,... c6 anh huong yéu, khong déng
ké. Tur két luan quan trong nay, cac tac gia
chon céc kich ban dong dat xay ra trén doi
hat chim Manila 1a co s¢ s0 liéu tinh ban
dd nguy hiém dong dat.

Pé&i hat chim Manila ¢6 bicu hién khac
biét ro rét vé duomg phuong khi chuyén tir
doan nay sang doan khéc (Hinh 2) dugc

chia lam 05 phan doan chinh [12]. Cac
kich ban dong dat duoc xay dung dua trén
05 phan doan dut gdy dé la cac kich ban
MLI1, ML2, ML3, ML4, MLS véi cac
tham s§ dung tinh lan truyén song than
nhur: vi tri xay ra dong dt, goc phwrong vi,
goc doc, goc truot, chiéu dai dit gay [12].
P6 lon cuc dai dugc xac dinh theo cac
cong thirc thuc nghiém lién quan tdi kich
thuge dirt gy, 05 kich ban dong dat song
thdn chinh v&i magnitude dong dét
M = §,3-8,6. Ngoai ra theo cac nha nghién
clru séng than ciing o thé tao ra do to hop
ctia 2 hay nhiéu hon cac tran dong dat c6
chan tim ndm gan ké nhau va Xay ra trong
khoang thoi gian nhu nhau. O day, céc tac
gia chon thém hai m6 hinh la to hop cua
md hinh MNL3 véi MNL4 va t6 hop cia
ca 5 md hinh: MNLI, MNL2, MNL3,
MNL4 va MNLS. Pdy la hai md hinh
mang tinh chit mo phong, it c6 kha ning
xdy ra, ddc biét kich ban la t6 hop cua ca
05 mo hinh.
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Hinh 2. Cdc nguén déng dat ciia déi Manila ding tinh ban d6 dg nguy hiém séng than (Puong mau do la
dirt gay Manila duoc chia thanh 05 phian doan MNLI, MNL2, MNL3, MNL4, MNL5 [12]).

Céc thong sb dong dat dung dé tinh
song than bao gém toa d6 chin tam, chiéu
dai d6i dut gay (L), chiéu rong déi dat
gdy (W), d6 sau chan tiéu dong dat (h),
goc cam (J), goc truot (1), géc phuong
vi (0) va d6 16n dong dit (d6 1én cuc
dai), dugc xac dinh cho tung kich ban.

Céc tham s6 nhu vi tri xay ra dong dat,
gbc phuong vi, goc cam, goc truot, chiéu
dai dat gay dugce xac dinh trén ban d6. o
16n cuc dai, chiéu rong dugc xac dinh
theo cac cong thirc thuc nghiém biéu dién
mdi twong quan giira cac dac trung cua
nguén (Bang 1).

Bang 1. Cac kich ban déng dat gay séng than vung Bién Pong dung xay dwng ban do

nguy hiém séng than Viét Nam

i X X Puon Goc Goc .
KB M hinh Toa dp 3‘; C;‘;ei“ (;L':fg“ phuo'ngg déc  truot Ma%\‘;:‘“’f
) (d9) (d9)  (d9) ]

1 MNLI 12000 2088 40 2013 1545 33446 15 90 8.3
2 MNL2 11979 19.12 40 2439 1545 33,29 15 90 8.6
3 MNL3 11918 17.13 40 234 1169 35981 20 90 8.3
4  MNL4 1198 1508 40 2235 80,0 360,02 30 90 8.3
5 MNL5 12001 1333 40 2423 946 31169 25 90 3.4
6  MNL3+4

, MNLI+2+3+

4+5

Cong thuc cua Wells-Coppersmith
(1994) [4], dugc xay dung trén co s¢ cac
s6 liéu thuc nghiém va hi¢n dang dugc sur
dung rong rii trén thé giGi. Theo cac con&,
thirc nay, déi voi dong dét theo co ché
truot bang, g,lua do 16n mémen My cla
dong dat va chiéu dai L (km), chidu rong
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W (km) cua déi dut gy ¢6 médi tuone
quan sau:

My =438 +1,49l0g(L)  (3)
Muw=4,06 +2,25log(W) (4)

Gitra 9 16n dong dat va di¢n tich mat
dut doan A (km? ) ¢6 mdi trong quan sau:



My =4,07 +0,98log(A) (5)

Véi nhimg trin dong dat xay ra o doi
hut chim Abe (1975) [1] dua ra cach tinh
do 1on cye dai tr nang lugng cua trdn
dong dat, mdémen dia chan M,. Theo Aki
[3], mOémen dia ohan M, duoce tinh tr do
suy giam mlg suat s va dién tich pha huy
cua durt gay:

M, =& A (6)
Trong d6: x: tham s6 lién quan t&i hinh
dang cua dut gay va dugc tinh:
=2 ™ @
16 VL

Theo Abe [1] x va s la cac hang 5O don
voi dong dat Thai Binh Duong cu thé
x=0,41 va s= 30 bar. Khi do cong thirc (6)
duoc viet:

M (dynecm)=123x10" 4% (8)

Magmtude cua dong dat duoc tinh dya
trén momen dia chan cua tran dong dat:

M =(Logl0(M,)-16.05)/1.5 (9)

Bang la cac dong dat kich ban va cac
tham s0 dugc xac dinh tir 02 phuong phap
Wells-Coppersmith va Abe.

Trén Bang 1 cac tham sé ctia 02 md
hinh t0 hop MNL3+4 va MNL142+3+4+5
con dé trong la do chuong trinh tu dong
tinh cac gia tri tham so tir cac tham s6 da
¢6 cua cac mo hinh don.

Xac dinh coéng thdc lién hé do cao
song than theo magnitude dong dat cho
Viét Nam

Theo Aide (1988) [2] d6 cao song thén
tai vi tri nao do trén b bién do tran dong
dat c6 magnitude M gay nén dugc Xac
dinh theo cong thirc:

M :L()gH +b

n,max

(10)

Trong do: b: hing so tai vi tri quan sat.
biéu d6 co nghla la tai mot vi tri bat ky
trén bo bién néu ta biét hé sb b va do lon
cua tran dong dét thi dung cong thic (10)
ta ¢6 thé tinh duoc do cao song than tai
d6. Théng thuong hé s6 b dugc xac dinh
bang s6 liéu quan trac. Sau moi tran dong

dt song than ngudi ta do myc nudc tai
cac diém quan tric trén bo bién roi dua
vao d¢ lém tran dong dat xac dinh hé sb b.
Gia tri cua b phu thuge vao vi tri quan sat
va cap do manh cua tran dong dat. Trén
thue té xac dinh b rat kho khan vi thiéu sb
liéu quan sat. Pac biét vdi bo blen Viét
Nam chua ¢6 ghi nhan chinh xac ve song
than da xay ra trong qua kha. Trong diéu
kién 4y, tap thé tic gia ap dung phu'ong
phap tinh d§ cao song ly thuyet tr cac
tran dong dat song than kich ban réi tir d6
xac dinh hé so0 b. Tur gia tri do I6n cua
dong dat kich ban va do cao song than tai
vi tri nghién clru ang véi moi kich ban
dong dat, bang phuong phap binh phuong
t6i thiéu tinh b. Gia tri b thu duge & mot
vai vi tri nhu Hai Phong 8,74; Dong Ha
8,22; Pa Ning 8,28;.. Puong b bién
Viét Nam dugc chia deu theo cac 6 ludi
doc theo duong bo bién & vi do 8-22° bao
gom ca mot s6 dao xung quanh.

Céc két qua khao sat anh huéng song
than theo cac kich ban trén cho thay do
cao song cuc dai tai vung bién mién
Trung tir Déng Ha, Hué t&i Nha Trang,
Phan Rang,.. la khu vuc song than co gia
tri cao (101 voi cac md hinh. Gidng nhur
mién Bic, khu vuc bo bién phia Nam
song than rat yéu. Hai kich ban MNLO3
va MNLO04 la hai m6 hinh nguon co
duong phuong gan gidng nhau, gan voi
phuong kinh tuyén va dugc cho 1a vi tri
c6 kha ndng tao song than nguy hiém cho
b bién Viét Nam. So sanh dg cao song
thén ¢ ca 02 md hinh nay thay cac vi tri
gan Pong Ha, Hué, Hoi An va Quang
Ngai ¢6 d6 cao song than 1én nhét, nhiéu
chd cao t6i 5 m nhu & Hoéi An va Hué,..
dac biét ¢ vang Quang Ngai cao tdi hon
6 m. Hai kich ban 06 va 07 la hai truong
hop t6 hop ctia 02 va 05 mo hinh. Day la
hai mo hinh mang tinh chat mé phong, it
c6 kha ndng xay ra dac biét la kich ban
07, song than trong ca hai truong hop nay
rat cao ¢ chd cao téi 7 mva 11 m.

Dua vao két qua tinh lan truyén song
than cua moéi kich ban, cac tac gia da
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“nhat” ra do cao song cuc dai tai cac vi
tri doc theo bd bién. Bd bién Viét Nam
duoc chia thanh cac 6 ludi (Hinh 3), toa
d6 tdm cua cac 6 ludi la vi tri tinh do cao
song dat téi bo bién. Nhu vay voi 07 kich
ban dong dat co do 16m khac nhau tai moi

vi tri thu dugc 07 dd cao song than khac
nhau. Theo phuong trinh (10), tap thé tac
gia thanh lap dugc 07 lap phucmg trinh
lién hé glua do cao cot nuéc va do 1on
dong dat img véi 07 ngudn phat sinh dong
dat cho timg 6 ludi.

AT
q‘q 2.2

.
Eﬂj - Qs o

Hinh 3. Cdch chia hedi d@é tinh hé sé6 B.

Phuong trinh lién hé gira khoang
cach ngudn va do 16n dong dit cua doi
hit chim Manila dbi véi mot vi tri la
phuong trinh trung binh cua 7 phuong
trinh vira dung duge. Vi du phuong
trinh tai moét s6 vi tri nhu sau:

Hai Phong: M =logH + 9,1 +0,24

Thanh Héa: M =1logH + 9,0 +0,24

Hué: M = logH + 8,5+ 0,27

Tuy Hoa: M = logH + 8,43 +0,28

Sau khi da xéc dinh dugc hé sb b thay
vao phuong trinh trén ching ta c6 thé xac
dinh dugc d6 cao song than tai cac diém
trén bo bién khi biét d6 16n cia dong dat.

3. Tan suét lap Ial dong dat

Gia tri tan suét 1ap lai cua dong dat
anh huong toi ban do do nguy hiém
song than. Tan suét lap lai dong dat biéu

dién bang quan hé d6 16n - tan suét, con
goi 1a d6 thi l3p lai dong dat.

IgN*( M>Mo)=a-b M
Trong d6: N*: sd lugng trung binh ndm
dong dat rnagnitude lon hon va bang
Mo; a, b 1a cac hé sb, xac dinh theo
phuong phap binh phuong t6i thiéu, a
chinh la logarit s0 lugng dong dat
magnitude M>0.

O day chu ky lap lai dong dit voi
magnitude > M s¢€ la:

T(M) - lob(M-an)/V (1 1)
Trong do: Mng: ngudng magnitude quan
sat trong vung; Mng =5.5; v: tin suit
dong dat nouong

Tir gia tri da tinh ¢ trén cac tac gia da
tinh tin suat lap lai dong dat véi cac

magnitude khac nhau xay ra trén dgi hat
chim Manila (Bang 2).

Bang 2. Chu ky I3p lai d9ng dat véi cac magnitude khac nhau

Magnitude

Chu ky liip lai T(M)

Mw
7,0
7.5
8,0
8,5

N'm

22
61
167
459
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IV. BAN PO PO NGUY HIEM SONG
THAN VUNG VEN BIEN VIET NAM

Ban d6 do nguy hiém dong dit ving
ven bién Viét Nam ty 1¢ 1:1.000.000 dugc
xdy dung tir 07 dong dat kich ban Xdy ra
trén dgi hut chim Manila theo cac buge da
trinh bay & trén. Pudng b bién Viét Nam
dugc dat trén ludi chia vudng co kich
thude 1° x 1°. Lay doc theo dudong by bién
vi d§ 8-22° bao gdm ca mot sé dao xung
quanh, c6 tat ca c¢o hon 3 000 6 lugi dugce
tinh toan. Toa do tAm cua mdi 6 ludi duoc

coi la vi tri tinh todn. Do thi danh gia do
cao song than duge gan cho tam diém.
Duya vao tan suét lap lai dong dat, tap thé
tac gia da xay dung 02 ban d6 do cao
song than cuc dai xac suat xuat hién chéan
dong vuot qua 10% trong thai gian 20
nam, 50 nam va 100 ndam hay con goi la
ban do nguy hiém song than trong cac
khoang thoi gian 475 nam, 950 nim va
2.500 nam. Pay la nhirng chu ky cling
dugc dung trong dénh gid d6 nguy hiém
dong dit.

HeChi Miuh
Viing Tau
| ¢4 Mau
CHU GIAI
D6 cao muc nude (mj

0-05m
::]os im

o ol

|

TRUNG QUOC

()t')f rwng Sa
» \’
Y

100

bMomee s

Hinh 4. Ban dé do nguy hiém song thén vitng ven bién Viét Nam (chu ky 475 nam, ty lé 1:1.000.000).
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Chudi ban d6 nguy hiém dong dat lanh
thé Viét Nam cho thay kha ning song than
vao dén b bién Viét Nam la khong 16n, cu
thé do cao cuc dai 2 m (chu ky 475 nam,
Hinh 4), hon 5 m (chu ky 950 nam, Hinh
5) va hon 10 m (chu ky 2.500 nam, Hinh
6). Cac tinh chiu anh huong song than 16n
nhat nudc ta 1a khu vuc bién mién Trung
tr Pa Nang téi Quang Ngii. Ving bién
Tam Ky, Quang Ngai la noi c6 kha nang
bi anh hudng séng than rat 16m. Song cao
t61 hon 8 m & chu ky 2.500 nam, hon 6 m
0 chu ky 950 nam, hon 5 m & chu ky
475 nam. Thanh phd Pa Ning do cao
song khoang 5-6 m ¢ chu ky 950 nam,
cao 4-5 m & chu ky 475 nam. Ving bién
mién Trung tr Quang Ngai t¢i Tuy Hoa

song cao khoang 5-6 m & chu ky 950 nam
va cao 3-4 m ¢ chu ky 475 nam. Tur Tuy
Hoa t&i Phan Rang, Phan Thiét anh huéng
song than giam bot, do cao khoang 2-3 m
¢ chu ky 950 nam, khoang 2 m v6i chu ky
475 nam. Mién Bic va mién Nam la hai
vung it bi anh hudéng cua séng than. Song
thn rit it anh huong téi phan b bién tir
Viing Tau t¢i mii Ca Mau, d6 cao chi con
khoang 1 m véi ca 2 chu ky. Vung bién tir
Da Ning téi Vinh con chiu anh huong cua
song than nhung khong nhiéu. D6 cao
song cuc dai dat téi 6-7 m ¢ chu ky 2500
ndm, 5 m & chu ky 950 ndm, khoang 2 m
voi chu ky 475 nam. Riéng vung bién tir
mién Bic t§i Vinh anh hudng cia séng
than rét it.

B0 cao myc nudc (m)

0-J1m
142m

Hinh 5. Ban do dg nguy hiém song than ving ven bién Viét Nam (chu ky 950 nam, 1 I
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> 1:1.000.000).
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Hinh 6. Bdn d6 do nguy hiém séng than ving ven
V. KET LUAN

Két qua ctia bai bao la cac ban do nguy
hiém song than dau tién ¢ Viét Nam (ty 1€
1:1.000.000). Pay la bo tai liéu quy gla
giip cac tinh thanh phd ven bién co
nhing chlen lwge quy hoach, dau tu va
phat trién vung ven bién. Néu ching ta co
duoc ban do do sau day bién chi tiét hon
thi ching ta s€ co thé tinh dugc cac ban
do nguy hiém song than ¢ ty 1¢ chi tiét
hon. Két qua tir chudi ban d6 cho thiy
dong dat manh xay ra tai doi hut chim
Manila ¢6 kha nang gay song than toi
vung ven bién Viét Nam. Vung bién mién
Trung tir Pong Ha t¢i Phan Rang la khu
vuc chiu anh huong song than 16n nhét
trén vung lanh tho Viét Nam. Khu vuce
bién mién Béc va mién Nam it c6 kha
nang bi anh huong cua séng than.

Léi cdm on: Tap thé tac gia xin gLri\iQ’i
cam on cac nha khoa hoc, cac ban dong

bién Viét Nam (chu kv 2.500 nam, ty lé 1:1.000.000).
nghiép va lanh dao Vién Vat 1y Dia céu,
Vién Han lam Khoa hoc va Cong nghe
Viét Nam, Vién Dia chiat va Hat nhan
New Zealand da gitp d& trong cong tac
nghién clru song than ¢ Viét Nam.
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