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Tom tat: Bdi bdo dd sir dung sd lieu quan trdc muc nu&c trung binh thdng vd md hinh dgng thai 
deu&c tinh xu the thay doi muc nu&c tgi bdn trgm quan trdc muc nu&c dai dien cho bdn viing ven 
bien Vi?t Nam. Trong qua trinh xu ly, chung tdi da hieu chinh dnh hu&ng cda dp sudt khi quyin, 
dong th&i cUng da hieu chinh dnh hucmg cua su ddn hdi l&p vd trdi ddt sau ky bdng hd. Kit qua 
nghien cuu cho thdy trong vdng ba bdn thap ky gdn day, muc nu&c biin trung binh tgi hdu hit cdc 
trgm dgc ven bien Viet Nam diu cd xu hu&ng ddng len. Cu (hi Id ddi v&i khu vuc ven biin miin Bdc 
tit nam 1957 den ndm 2009 muc nuac cd xu hu&ng ddng v&i tdc do ft 996±0.029 mm/ndm; vimg ven 
biin miin Trung tic ndm 1980 din nam 2008 cd tdc do ddng Id 2.064±0.080 mm/ndm. CUng (rong 
khodng (h&i gian ndy, cac vimg ven biin Ddng Nam Bg va Tdy Nam Bg lgi cd xu hu&ng ddng idn 
lugt Id 2.812±0.089 mm/ndm vd 1.708±0.076 mm/ndm. 

Tir khoa: So lieu nghiem trieu;cdi chinh dp sudt khi quyin; cdi chinh ddn hdi l&p vd trdi ddt 
sau ky bang hd; mo hinh dgng thdi;xu thi biin ddi muc nu&c dgc ven b& biin Viet Nam. 

l.GIOfI THIEU 
Lanh tho Viet Nam ngoai phan ddt lien gdn 

voi bdn ddo Dong Duong con co mgt bg phan 
khd Idn ndm trong bien Dong, dac biet co dudng 
bd bien chay dgc suot chieu ddi ddt nudc. Phdn 
Idn cdc viing dSng bdng ven bien, nhdt Id khu 
vyc dong bdng song Cuu Long co dia hinh 
tirang doi thdp, chi vao khodng vdi met so vdi 
m\rc nudc bien trung binh' ' l Ddy Iai la nhimg 
tmng tam kinh te chinh tri quan trgng, vd co mat 
dg ddn so cao. Nghien cuu ve muc nudc vira co 
y nghia khoa hgc vua cd y nghTa thuc tiln, bdi 
bien dgng theo thdi gian va khong gian cua muc 
nuoc bien la mgt hi?n tugng tu nhien co quy mo 
lon dnh hudng true tiep tdi nhieu boat dgng kinh 
te ky thuat cua con ngudi, trudc bet la cac 
nganh van tai bien, xdy dung eong trinh tren 
bien va ven bd, h? thong tudi tieu nong nghiep, 
cap thodt nudc...'^'; So lieu ve muc nudc con 
lien quan den cdc du dn co sd ha tdng cd nguon 
chi ngan sdch khong 16, udc tinh den hang tram 
ngan ti dong''*', ddc biet trong boi canh bien doi 
khi hau toan cdu. Cho den nay, cdc nghien cuu 
ve s\r bien thien muc nudc doc dai ven bd Bien 
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Dong da co nhieu ket qud cong b6, nhu cdc 
nghien cuu cua tdc gia Pham Vdn Hudn'''^ 
Hoang Trung Thanh'^^, trong cdc nghien cuu 
nay cac tdc gid da su dung cac chuoi s6 li?u 
quan trac muc nudc trung binh ndm cua cdc 
tram nghiem trieu va dimg mo hinh hoi quy 
tuyen tinh don de udc tinh xu th^ thay d6i cua 
muc nudc, da chi ra xu hudng bi^n d6i muc 
nudc tai cdc mien duyen hai Bdc bg, Trung bg. 
Nam bg vd Tdy Nam bg lan lugt Id 2.1 mm/ndm, 
2.7 mm/ndm, 3.2mm/nam va 2.0mm/ndm. CJ bdi 
bdo ndy, chiing toi sir dung chuoi so lieu tmng 
binh thdng ciia muc nudc tai 4 tram quan trdc 
muc nudc dgc ven bd bien Viet Nam vd diing 
m6 hinh dgng thdi de udc tinh xu hudng bien 
doi muc nudc bien. Trong qua trinh xii ly so 
lieu da hieu chinh dnh hudng cua dp suat khi 
quyen, d6ng thdi hieu chinh dnh hudng cua qud 
trinh ddn hoi ciia ldp vo trdi dat sau thdi ky bdng 
ha. Them vdo do, chiing toi cung quan tdm den 
ddnh gid do chinh xdc cua viec udc tinh xu the 
dang muc nudc nham muc dich cap nhdt va 
cung cdp them nhimg thong tin tham khdo ve xu 
th8 bien d6i muc nudc tai cdc khu vuc nghien 
cuu. 

2. SO LIEU VA PHU'CfNG PHAP 
S6 lieu g6c sir dung trong tinh todn la tap s6 

lieu trung binh muc nudc thdng tai 4 tram 
nghiem triiu tai viing ven bd bi^n Vi?t Nam, 
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thdi gian quan trdc va so do vj tri cua cac tram cho khu vuc ven bien mien Tnmg, tram Viing 
quan trdc dugc mo tad Bang 1. Tau va tram Phii Quoc lan lugt dai dien cho 

Trong do, tram Hon Ddu dai dien cho khu cac viing ven bien Dong Nam Bg vd Tay Nam 
vuc ven bi§n miln Bdc, tram Da Nang dai dien Bg. 

Bdng 1. Mo td so liiu cdc trgm quan trac mice nu&c doc ven hd bien Vi4( Nam 

Ten tram 

HON DAU 

DA NANG 

VUNG TAU 

PHIJ QUOC 

Thoi gian 
quan trac 

Tir 1957 den 2009 

Tir 1980 den 2008 

Tir 1978 den 2009 

Tu 1978 dan 2008 

Ghi chu do cao 

Dp cao muc nudc so vdi "0" Hai do 

Do cao muc nudc so vdi "0" Hai do 

Do cao mirc nudc so vdi "0" Quoc Gia 

Do cao muc nudc so vdi "0" Quoc Gia 

Sff do vi tri cac tram 

. ••:•:'{ 

: 

2.1 Hieu chinh anh hudng ciia dan hoi vo 
trai dat sau ky bang ha. 

Trong thuc te, cdc tram nghiem trieu thudng 
dugc xdy dimg kien co tren nen dia chdt, d 
nhiing noi thong vdi bien, it cd song gio... 
Nhung vo trai dat lai khong ngimg van dgng, 
vay nen so lieu do dac muc nudc chdc chdn se 
bi dnh hudng bdi cac van dgng nay, dac biet la 
cac van dgng theo phuang thdng diing. Anh 
hudng do ndng ha cue bg nen dja chat co the xac 
dinh dugc bang cdc phucmg phdp Trdc dia, tuy 
nhien rdt tiec d day chiing t6i khong c6 so lieu 
do dac nay de hieu chinh, ma d day chi xu Iy 
dugc anh hudng do dan hoi ciia ldp vo trai dat 
sau ky bdng hd gan day nhdt (each ddy khoang 
12-10ka)'̂ l Ky bang hdla mgt giai doan 
giam nhiet do Idu dai ciia khi hau Trdi Ddt, ddn 

tdi su md rgng cua cac dai bdng luc dia, edc dai 
bang viing cue vd cac song bdng. Ddn hoi ciia 
ldp vd trai dat sau ky bdng ha la mgt qua trinh 
dia dgng luc hgc do bdng tan sau ky bang ha, 
lam cho ldp vd trdi dat dan dan phuc hoi lai vi 
tri von CO ciia no. Dieu ndy dan den h? qua la 
muc nudc bien thay doi theo, su thay doi ndy 
xdy ra vdi toe do khdc nhau ung vdi cac vi tri 
khac nhau tren the gidi. 6 ddy chiing toi da sir 
dung m6 hinh ICE-5G do Peltier cung cdp de 
tinh todn xac dinh yeu t6 dnh hudng nay, mo 
hinh nay dugc mo ta trong Hinh 1̂ ^̂  Ket qua 
tinh toan t6c do thay doi muc nudc do dan hoi 
ciia ldp vo trai ddt sau ky bang ha iing vdi 4 vj 
tri tram quan trdc dugc mo ta trong Bang 2, so 
lieu nay dugc hieu chinh true tiep vdo ket qua 
tinh todn d phdn sau. 

Bdng 2. So hieu chinh do dnh hirdng cua ddn hdi 
cdc trgm 

Ten Tram 

HON DAU 

DA NANG 

V O N G TAU 

PHU QUOC 

VI do 

20° 401^ 

le'oe'N 

10° 201^ 

I O ' B ' N 

Kinh do 

I06°48'E 

108° 13'E 

107°04'E 

I03°58'E 

m Irai ddt sau ky bdng hd den bien thien muc nudc tgi 
quan trdc 

Khoang thoi gian 

Tir 1957 Ben 2009 

Tir 1980 Din 2008 

Tir 1978 DSn 2009 

TCr 1978 Den 2008 

Toe do bien thien mirc 

niTtfC (mm/n3m) 

-0.447 

-0.403 

-0.560 

-0.435 
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Hmh 1. Bien doi muc nudc do dnh hu&ng cua ddn 
hdi vo (rdi ddi sau ky bdng hd - Md hinh IEC-5G 

(Don vi mm) 
2.2 Hieu chinh anh hudng cua ap suat khi 

quyen 
Ap sudt cua khi quyen Trdi Ddt tac dung len mgi 

vat d ben trong no va tren b8 mat Trai ddt. Cang len 
cao, ^ sudt khi quyen tdc dung vao vdt cang giam. 
Ap sudt khi quyen tai cdc dia diem va thdi diim khac 
nhau se khdc nhau. Tac dgng ciia dp sudt khi quyin 
lam cho muc nudc bien thay ddi, udc tinh khi dp suit 
khi quy&i thay doi Imbar se ddn den muc nuoc biin 
tfia\ doi 1cm chinh M the cin phii cii chmh anh 
^ 'lON^nu ill! sut 

hudng nay vao s6 heu quan trdc muc nudc. S6 hi?u 
chinb do dnh hudng cua dp sudt khi quyin din muc 
nudc bien cd the tinh bdng cong thiic: 

A;I = - 9 . 9 4 8 ( / ' „ J ^ - / ' * ) ( 1 ) 

trong do: 

Kdtr '• Ap sudt tai tram nghiem Uiiu 
P': Ap suat trung binh tren pham vi toan cdu 
O bdi bdo ndy, chimg toi da su dung s6 lieu 

/J,^yap" dugc tinh todn tren mo hinh dp sudt khi 
quyen loan cdu do tnmg tam nghien cuu khi 
quyin My (NCEP/NCAR) cung cdp. Quy uinh 
tinh todn p^^^ vd P' tren mo hinh ndy la nhap cdc s6 
lieu tga do cdc tram d dang kinh do va vT do, tir do 
se tinh dugc p_^^ \ap' cho m6i tram theo thdi gian. 
Sau do tren co sd chuoi so lieu quan trdc cua m6i 
tram, chiing toi da tinh dugc s6 hieu chinh do dnh 
hudng cua ap suit kbi quyin cho muc nudc trung 
bmh thdng tai cdc tram, ket qud tinh todn s6 hieu 
chinh cho cac tram dugc thi hien trong Hinh 2. 

Hinh 2 So hi?u chinh do dnh hu&ng ciia dp sual khi quyen din bien doi muc mrdc trung binh 
thdng lgi cdc Irgm quan irac. 

2.3 Md hinh dong thai ap dung cho muc nudc 
bien trung binh thang. 
Do s\r van dgng cua mdt trang mdt trdi va trai 
dat nen trong so lieu do thiiy triiu lu6n t6n tai 
cac chu ky bien doi. Udc tinh xu thi biin di i 
cua chuoi so li?u quan trdc muc nudc trung binh 
bdng mo hinh hoi quy tuyen tinh dan se khong 
phdn dnh het dugc cdc dao dgng chu ky trong 

chuoi so lieu^^'. Vi the trong bai bdo nay chiing 
toi sir dung mo hinh dgng thai de udc tinh xu 
the bien doi ciia muc nudc doi vdi chuoi so !i?u 
da hieu chinh anh hudng ciia dp sudt khi quyen 
nhu de cap d phdn tren. Mo hinh dgng thdi dp 
dung d6i vdi muc nudc trung binh thang tir thdi 
diem bdt dau tinh {/,, = o) den thdi diem / dugc 
mo td bdi cong thuc sau: 
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/i, = 4, + mr + ^ | a , c o s ^ l -6,[^'11-A,(2) 

trong d6: 
h^: Do cao muc nudc trung binh thang tir 

0^=0) den thdi diem / 
^ : Do cao trung binh muc nudc 
m: T6c do thay d6i dai ky ciia muc nudc 

(tuyen tinh) 
a^,b,: Cdc he so the hien dac tinh thay d6i co 

tinh chu ky ctia muc nudc 
T,: Cac chu ky thay doi muc nudc 
k: So chu ky 
A,: Sai so 
Cac he so the hien ddc tinh thay doi co tinh 

chu ky cua chuoi muc nudc a^, b^ co quan he vdi 
bien do dao dgng A_ vd pha dao dgng <p^ cua 
chu ky 7] (/ = H k) theo cong thuc sau: 

A, ^^jo;+bf 

De tim cdc chu ky T,(i = 1 -^^), bat ddu cho 
7̂  = 1 roi tien hdnh kiem tra toan chuoi de tim 
ra chu ky dao dgng 7 ,̂ sau do tien hdnh loai bo 
se nhdn dugc mgt chuoi so lieu mdi kh6ng con 
t6n tai T^, cu Ian lugt tinh nhu vdy trong toan 
chuoi se tim dugc k chu ky. 

Qua trinh tim chu ky dao dgng nay phu thugc 
vao gidi ban sai so E ndo do, s cdng nho thi tim 
dugc cdng nhieu chu ky. De tranh nhieu t6n tai 
trong chuoi s6 lieu do sai so quan trdc gay ra, d 
ddy chung t6i chgn e^0.05 va tim dugc chu ky 
dao dgng mia nam va mgt nam trong tat ca 
chuoi so lieu tai 4 tram nghien ciiu. 

Gid sii tai mgt tram ngbiem trieu trong 
khoang thdi gian quan trac t thu dugc chuoi 
m\rc nudc trung binh thdng bao gom N thang. 

Bdng 3. Xu the bien ddi muc nu&c tgi 

Tir phuong trinh (2), d6i vdi muc nudc Oimg 
bmh 7 cua m6i thdng trong chuoi s6 lieu tien hdnh 
thdnh 1^ dugc mgt phuang trinh sai sd co dang: 

h,j^Atj=A^ + mlj + Jia,cos\-^ljU 

trong do: Aij = h^j - hj (5) 
Nhu vdy, vdi chuoi muc nudc cd N thdng, se 

thanh lap dugc he phuong trinh gom N phucmg 
trinh dang (4). Tien hdnh giai he phuang trinh 
dang (4) bdng phuang phdp so binh phucmg cue 
tieu'̂ ' chiing ta se tim dugc cdc he so 
y^,m ,t^,,b, (i = l-i-k). 

De danh gia do chinh xdc ciia cdc he so 
Aa,m,a^,b^{i = l^k),ap dung cong thiic: 

D, = a'B'' (6) 

Trong do S"' Id ma trdn nghich ddo sau khi 
gidi he phucmg trinh chudn ciia he phuang trinh 
dang (4), cr Id phuang sai chudi sd lieu va dugc 
tinh bdng c6ng thiic sau: 

-^ (7) 
Â -(2A: + 2) 

3. KET QUA NGHIEN CUU VA THAO LUAN 
Tren ca sd mo hinh dgng thdi da de cap, dp 

dung doi vdi muc nudc trung binh thdng tai cac 
tram dugc mo ta trong Bang 1 sau khi dd hieu 
chinh dnh hudng ciia dp sudt khi quyen, dong 
thdi chiing tdi tien hdnh gidi he phuong trinh (4) 
theo phuang phap so binh phucmg nho nhat'̂ ' de 
xac dinh xu the bien ddi dai ky ciia chuoi muc 
nudc tnmg binh thang va danh gid do chinh xdc 
cua viec udc tinh. Tiep theo, tien hanh hieu 
chinh dnh hudng do dan hoi ciia ldp vo trdi ddt 
sau Ky Bdng ha thu dugc ket qua cudi ciing d 
Bang 3. S6 lieu muc nudc da hieu chinh vd 
dudng xu the bien ddi cua muc nudc dugc the 
hien trong Hinh 3. 

cdc trgm quan trdc dgc ven biin Viet Nam 

Ten Tram 

HON DAU 
DA NANG 

VUNG TAU 
PHU QUOC 

Khoang thoi gian 
(nam) 

Til 1957 den 2009 
Tir 1980 den 2008 
Tir 1978 den 2009 
Tir 1978 den 2008 

Xu the bien thien mu-c 
nudc (mm/nam) 

0.996 
2.064 

Do chfnh xac uô c tinh 
(mm) 

± 0.029 
± 0.080 

2-812 I ±0.089 
1-708 1 +0.076 
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Ket qua ucrc tinh va danh gia dg chinh xdc cua 
xu the bien ddi muc nudc bien nhu tren cho thdy 
dgc ven bien Viet Nam muc nudc bien trung binh 
dang CO xu budng dang len. Cu the doi vdi khu 
WC ven bien mien Bac trong khodng thdi gian tir 
nam 1957 din nam 2009 muc nudc cd xu hudng 
dang vdi t6c do 0.996±0.029 mm/ndm; Tai vimg 
ven biin miin Trung trong khoang 3 thdp ky gdn 
day CO t6c do dang la 2.064±0.080 mm/nam. 
Trong khodng thdi gian nay, cdc vung ven bien 
Dong Nam Bg vd Tdy Nam Bg lai co xu hudng 
dang Idn lugt la 2.812±0.089 mm/ndm va 
1.708+0.076 mm/ndm. Ket qua tinh todn ndy 
tuong dii phii hgp vdi cdc tinh toan d nhihig 

nghien cuu da cdng bd tnidc day, my nhien tic dg 
ddng cd phdn giam doi chut (nhu sd lieu da cung 
cap trong phdn gidi thieu). Ket qud ndy ciing phii 
hgp vdi cdc nghien cuu ve xu hudng ddng ciia 
muc nudc bien dgc ven bd biin Tning Qu6c la 
2.5mm/ndm (Vuu Phuong H6, 1981), 2.3 
mm/nam (Trieu Minh Tai, 1986), 2.0mm/ndm 
(Bang Van Chin, 1992)'̂ ^. Mat khac, kit qud tinh 
todn ciia chiing t6i dua ra cCing phii hgp vdi sd lieu 
muc nudc dang tren pham vi toan cdu la 
1.8mm/nam^"^l Tai mgt so tram, gid tri nay co xu 
the nhinh hon toe do dang tren pham vi todn cdu 
mgt chiit, nguyen nhdn co le do bien Dong la vimg 
bien kin nen bi dnh hudng cua dao dgng dang nit. 

Hinh 3. So li?u m\rc nu&c trung binh ihdng vd 

duang xu (hi biin ddi muc nu&c lgi trgm Hdn_Dau 

Hinh 4. So li?u muc nudc irung binh ihdng va dirdng 
xu Ihi biin ctoi muc imdc lai Irani S(ni Tra - Da Nd. 

Hinh 5. So li?u m\rc nu&c trung binh Ihdng vd 

thdng xu ihi biin doi muc nu&c lgi trgm Vung Tdu 

4. KET LUAN 
Ket qua tinh todn sir biin dgng ciia muc nudc 

bien tir so lieu trung binh muc nudc thdng sau 
Wii dd hi^u chinh dnh hudng ciia dp suat khi 
quyin va dnh hudng cua qua trinh ddn hoi vo 
Trdi ddt sau Ky Bdng ha cho thdy, muc nudc 
bien dgc ven bd Vi?t Nam dang co xu the ddng 
len. Cy thi Id di i vdi khu vuc ven bien mien 
MC tir ndm 1957 din ndm 2009 muc nudc co xu 

Hmh 6. Hmh ve bieu diin s6 lieu myc nirdc trung 
binh thdng vd dudng xu Ihi biin ddi muc nudc lgi 

tram Phii Quoc 
hudng dang vdi t ic do 0.996±0.029mm/nam; 
Tai vimg ven biin miin Trung trong khoang ba 
thdp nien gdn ddy t ic dg ddng la 
2.064±0.080mm/ndm. Cdc vimg ven bien Dong 
Nam Bg vd Tdy Nam Bg co xu hudng dang lan 
lugt Id 2.812±0.089mm/ndm yd 1.708 + 0.076 
mm/ndm. S6 li?u ndy tuong dii phii hgp vdi cac 
cong b i trudc ddy vi xu thi dang muc nudc dgc 
ven bd biin Vi?t Nam ciing nhu mgt so nudc 
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lang gieng (Trung Quoc, Thai Lan, Malaysia...) th i biin d6i muc nudc la phu hgp, cd do tin cay 

vd ciing phii hgp vdi so lieu dang cua muc nudc cao, phuong phdp tinh todn cd the dp dung md 

bien todn cau. Ket qua tinh todn cung cho thay rgng vdi sd lieu cac tram khac. Ket qud co y 

sir dung mo hinh dgng thai d6i vdi tap so lieu nghTa tham khdo trong cdc nghien cuu thuc te 

muc nudc trung binh thang trong udc tinh xu cd lien quan. 
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Abstract: 

EFFECTS OF POST-GLACIAL REBOUND AND AIR PRESSURES 
FOR THE TRENDS IN IMONTHLY MEAN SEA LEVEL ALONG THE COAST OF VIETNAM 

This paper outlines the trends ofthe monthly mean sea level (MSL) changes along the coast of Vietnam 
by using the dynamical prediction method. The results show thai the long-term monthly MLS along the coast 
of Viemam rises about l~-3mm per years after adjustment for the effects of post-glacial rebound and the 
effects of air pressures for ihree and four decades. In particular, in the northern coastal area of Vietnam il, 
Ihe monlhly MSL. rises wilh the speed of 0 996±0.029 mm/a; in the central coastal area h rises wilh the 
speed of2.064dO.080 mm/a: in the southeast coastal area of Vietnam il rises with the speed of2.812±0.089 
mm/a, and in the southwest coa.slal area U rises wilh the speed of 1.708M 076 mm/a. 

Ke>"\vords: tide gauge; effects of post-glacial rebound; effects of air pressures; dynamical prediction 
method; trend in monthly mean sea level; coast of Vietnam. 
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