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TAC PONG CUA NUOC BIEN DANG PEN CHE PQ THUY TRIEU DQOC BO
BIEN VIET NAM

TRAN THUC, DUONG HONG SON

Vién Khoa hoc Khi twgng Thiy vin va Méi truwong

Tém tit: Céc dic trung ciia ché do thuy triéu viing ven be diroe hinh thanh boi sw cong

hieong ciia cdc séng triéu thién van truyén tir bién khoi vao viig nie6e néng dudi tac déng ciia

dia hinh theo phuong ngang (quy mé thity vuc) va phuwong thang dimg (d6 sau). Nhe vy,
nuée bién ddng do bién doi khi hdu ma 1am thay déi do sdu va quy mo Cia bién sé dan tGi
thay doi cdc ddc trung thity triéu. M6 hinh ROMS (Regional Oceanography Modeling System)
da dwoc sir dung dé nghién Citu tdc dong cia nuéc bién dang dén ché do thiy triéu doc bo
bién Viét Nam. Mé hinh duwoc kiém dinh véi ché dé thiy triéu hién tai va mod phéng vdi cdc
kich ban nuéc bién ding todn cau [a 0.5m, 0.75m va 1.0 m.

Dao dong muc nudc thiay tridu tai cac
viing bién ven bo 13 sy cong hudng cua
c4c song dai hinh thanh do lyc hip dan
Clia mit tring va Mit troi truyén vao ving
ven bd dudi tac dong cua diéu kién dia
hinh dia phuong (theo ca phuong ngang
va phuong thing dimg). Vao mot thoi
diém trong twong lai, dudi tic dong cua
bién ddi khi hau, muc nude trung binh
toan cau co thé dang 1én 1.0m so véi hién
tai thi muc nudc trung binh cia cac khu

GIOI THIEU

Thdy trigu
VENGB ..o foerereeeeeNeoreenesessmamasnninnes
Thy triéu
(27T 7 OSSN SOSSTN VOSSOSO SR ——

\ \
N

Hinh 1: Thay d6i cac dic trung thiy triéu
dudi tac dong cua NBD

vyc khac nhau trén dai duong thé gi¢i khong gidng nhau do thay d6i ciia cac hoan luu,

nhiét ¢6 va d6 mudi. Pdng thoi, qua trinh cong hudng séng dai ciing thay ddi so véi hién

tai do d¢ sau ting thém khoang 1m va nhét 13, theo phuong ngang, kich thudc cac ving

bién c6 xu huéng tang 18n. Hinh 1 md ta mot vi du vé muyc nudc triéu cao nhat & ving A

chi tang 0.8m trong khi tdng tdi 1.2 m ¢ vung B so v&i hién tai. Nghién ciru nay S€ st

dung Hé théng M6 hinh Hai duong hoc Khu vuc (ROMS) dé danh gia tac dong cua cac
kich ban NBD 1&n ché d¢ thay triéu doc bd bién Viét Nam.
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Il. SO LIEU

S liéu dia hinh ETOPO2v2 ¢ d6 phan giai 2' x 2' phién ban 2006 dugc st dung
trong tinh toan. Mién tinh duoc chia thanh 355 x 472 6 luéi va 12 16p theo phuong thing
dtmg. Do sau 16n nhét 1a trén 8000 m va nho nhat dugc 1iy 1a 10m (Hinh 2).

Diéu kién ban dau duoc xdy dung tir Atlas
Bién toan ciu (WOA). Tai mdi 16p theo
phuong thing dimg ma khong c6 sb liéu,
gia tri tinh toan theo phuwong phap phan
tich khach quan dugc st dung. Ma tran
cudi cung theo phuong niam ngang va
thang dimg dugc ndi suy phi hop voi ludi
toa do sigma. V&i cac bién long c6 thuy
tridu, cac thanh phan thiy tridu (myc nude
va dong triéu) dugc tinh tir mo hinh thiy
triéu TPXO7.1.

DPé mo phong cac diéu kién thoi tiét

bién tai nhitng thoi diém cu thé trong qua
khir hodc twong lai, s6 liu dé xay dung
diéu kién bién va diéu kién ban dau duoc . :
khai thac tir cac md hinh M6 hinh Hoan 000 4000 6000 BoO0
lvu Bién Toan cau (OGCM). Sb liéu khi
trong gdm tdc do gid bé mit tai do cao

Hinh 2: Bia hinh Bién Pong va lan can
10m, tng suét gio, thong luong nhiét bé mat, nhiét 6, d6 mudi bé mit bién, birc xa song

ngdn 1a cac ngoai luc tac dong 18n khdi nudc va dugce trich tir Bo S6 liéu Tong hop Khi
quyén - Pai duwong (COADS).

I11. PHAN TiCH KET QUA

Trude khi dua cac kich ban NBD vao diéu kién ban dau va diéu kién bién dé mo
phong tac dong ciia NBD tdi dao dong thay triéu, ROMS dugc hiéu chinh va kiém nghiém
dé dam bao rang cac tham sé d& chon lwa 1a phi hop. Hai giai doan tinh toan 1a: thang 9
nam 2005 va thang 11 nam 2006. DAy ciing chinh 1a c&c thoi diém co bdo hoat dong trén
Bién Pong.

Céc thdng sé cua cac con bdo tham khao tir website cua UNISYS WEATHER
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Elevation {m)

thudng ¢ cac budc thoi gian khong déu phuy thudc vao sb licu thuc té (co thé 3, 6 hodc 12
gio) nén céc tham sé bo (quy dao, 4p suat tim bao,v.v.) dugc ndi suy tuyén tinh dé c6 thé
cai vao cac trudng ngoai luc co bude thoi gian déu (3 giov). Hinh 3 va 4 trinh bay so séanh

két qua tinh toan va myc nude thue do tai cac tram HOn Dau va Viing Tau.
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Hinh 3: So sanh muc nude bién tai Hon Dau
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Hinh 4: So sanh muc nudc bién tai Viing Tau
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Hinh 5: Thay d6i myc nudc trung binh nam theo cac kich ban NBD
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Bang 1: So sanh hing sé diéu hoa 32 song gitra tinh toan va do dac
tai HOn DAu va Viing Tau

séng HD-Bién d¢ (m) HD-Goéc pha (°) VT-Bién d¢ (m) VT-Goc pha (°)
Md Do dac Mb Do dac Md Do dac Md Do dac
phéng phéng phéng phéng
MSF 0.1208 | 0.0381 49.58 53.17 0.1076 | 0.0193 61.35 94.37
*201 0.0635 0.068 135.60 245.63 0.0129 | 0.0402 212.55 200.82
*Q1 0.1176 | 0.2425 290.62 125.95 0.103 0.136 180.12 9.08
*01 0.6303 | 1.2648 300.95 324.67 0.5708 | 0.6935 190.40 199.01
*NO1 0.043 | 0.0465 192.84 119.47 0.0376 | 0.0166 61.25 13.38
*P1 0.1951 | 0.1766 8.57 96.99 0.234 | 0.1508 251.72 321.88
*K1 0.5896 | 0.5336 1.50 89.92 0.7071 | 0.4557 244.65 314.81
*J1 0.0197 | 0.0653 317.76 301.54 0.0219 | 0.0539 237.60 151.03
*001 0.0168 | 0.1029 83.07 278.74 0.0226 | 0.0656 349.10 104.94
UPS1 0.0011 | 0.0245 216.07 259.16 0.0071 | 0.0122 208.22 197.72
*N2 0.0171 0.0053 174.64 169.55 0.1291 0.1626 154.23 149.41
*M2 0.0961 | 0.0491 200.09 347.42 0.7367 | 0.7538 185.41 347.00
*S2 0.0656 | 0.0999 236.42 234.77 0.3326 | 0.4976 210.49 226.35
*K2 0.0178 | 0.0272 258.82 257.17 0.0905 | 0.1354 232.89 248.75
ETA2 0.0032 | 0.0141 276.18 12.81 0.0122 | 0.0493 257.07 327.69
MO3 0.0141 | 0.0434 272.23 169.70 0.0496 | 0.0526 291.10 36.00
M3 0.0073 0.005 43.44 358.48 0.0092 | 0.0033 320.95 260.46
MK3 0.0149 | 0.0136 274.48 311.02 0.0257 | 0.0243 49.93 177.72
*SK3 0.0276 0.017 135.00 259.89 0.0362 | 0.0239 40.97 102.65
MN4 0.0048 | 0.0078 355.69 271.24 0.0092 0.005 288.12 12.08
M4 0.0196 | 0.0034 271.20 13.02 0.0398 0.011 299.97 212.06
MS4 0.0108 | 0.0051 293.92 335.64 0.0175 | 0.0112 348.52 94.38
S4 0.009 | 0.0035 179.44 201.62 0.0048 | 0.0037 58.42 329.82
2MK5 0.0041 | 0.0098 113.97 233.21 0.003 | 0.0026 132.40 211.97
2SK5 0.0026 | 0.0128 87.61 184.59 0.0007 | 0.0054 56.76 344.89
2MN6 0.0038 | 0.0039 314.93 274.97 0.0028 | 0.0013 200.43 130.90
*M6 0.0131 0.005 6.98 40.58 0.0068 | 0.0044 292.08 37.86
*2MS6 0.018 | 0.0061 70.04 8.90 0.0099 | 0.0067 317.24 287.15
*2SM6 0.0077 | 0.0031 143.54 275.35 0.0034 | 0.0031 334.24 134.88
3MK7 0.0009 | 0.0053 314.93 184.33 0.0023 | 0.0009 182.24 316.73
M8 0.0005 | 0.0022 51.96 306.12 0.0017 | 0.0011 19.08 136.46
*M10 0.0011 0.001 56.79 296.63 0.0016 0.001 90.44 254.19
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Két qua tinh toan vé pha dao dong muc nudc tong hop kha phi hop véi s6 lidu thuc
do, tuy nhién vé bién do thuy triéu, sai s6 binh phuong trung binh (RMS) tai Hon Déu (37
cm) tuy nho hon Viing Tau (49 cm) nhung van con kha I6n. Két qua nghién ctru cua
Nguyén Xuan Duong (2010) cho thdy v&i d6 phan giai min hon cho két qua tot tdt hon.

Phan tich diéu hoa muc nudc bién c6 thé cung cip nhitng thong tin hitu ich vé co
ché thily dong luc hoc ciing nhu sy phan ing cua bién t&i cac luc tao triéu. SO luong cac
thanh phan séng triéu co thé duoc xac dinh phu thudc vao do dai chudi sb liéu sir dung.
Cin ctr vao kha ning tac dong nho cua cac thanh phan song dai téi két qua mo phong ngin
han, s6 liéu mo phong 1 thang thudng du dé phan tich cac thanh phan séng ngan. Chuong
trinh T_tide ciia Pawlowicz va nnk (2002) duoc str dung dé phan tich diéu hoa.

Két qua tinh toan cho ca thang 9 nim 2005 dugc trinh bay trong bang 1. Tai tram
Viing Tau cac thanh phan ban nhat triéu chiém wu thé so voi cac thanh phan nhat tricu
trong khi tai HOn Dau, cac thanh phan ban nhat triéu khong dang ké. Két qua tinh toan kha
phU hop vé6i thuc do vé bién d6 cua tat ca cac song ngoai trir O1 tai HOn DAu: bién dé tinh
toan khoang 1,26m trong khi thuc do 1a 0,63m. Két qua ciing cho thiy su sai khac déng ké
vé pha cuia cac song Q1 tai HOn Dau va Q1, M2 tai Viing Tau. D6 sau tai diém tinh toan
Hon Dau 1a 10,57m va Viing Tau la 10,00m. Sai s6 theo phuong ngang (46 phéan giai cia
luéi tinh khoang 17 km) va theo phuong thang dung (d9 sau trong ETOPO?2 tinh theo mét)
gitta vi tri tram trong lwdi tinh va vi tri thuc té c6 thé 14 mot nguyén nhan co ban dan toi
sai s6 khi so sanh s6 liéu thuc do voi két qua tinh toan bang mé hinh.

Dé danh gia vai trd cia NBD lén dao dong thuy triéu viing ven bién Viét Nam no6i
riéng va viing Bién Dong noi chung, toan bo qua trinh tinh toan trén dugc tién hanh tiép voi
cac diéu kién sau: (1) Thoi gian mo phong kéo dai 1 nam; (2) Pua anh huéng cia NBD do
bién d6i khi hau vao qua trinh tinh toan (Thay gié tri muc nudc ban dau va bién bang céc gia
tri tuong tng vai cac kich ban 0,5m, 0,75m va 1,0m); va (3) Gia thiét rang tic dong cta bién
d6i khi hau tdi dao dong muyrc nudc triéu chi thong qua muc nudce trung binh.

Két qua thay d6i muc nude trung binh nam theo céac kich ban so v&i hién trang dugc
thé hién trong hinh 5 va bang 2. Tong cong c6 52 diém dugc tinh toan trong nghién ciru
nay: 10 tram hai vin ven bd c6 s6 liéu quan tric trén 20 nim, 15 diém tai 7 clra song
chinh, 20 diém cach nhau khoang 100 km doc bo bién Viét Nam va mot s6 diém tai cac
déo va eo bién Qudc té bao quanh bién Pong. Nhin chung, xu thé bién d6i muc nudc trung
binh tai cac khu vuc twong d6i dong nhat: ting hodc giam & ca 3 kich ban NBD.
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Bang 2: Két qua tinh toan thay di muc nude trung binh nam theo cac kich ban NBD

Tram Vi do Kinh d§ KB3 KB2 KB1
Tram C6 T6 21 107.7 1.16 0.90 0.63
Tram Béi Chay 20.9 107.6 1.16 0.89 0.62
Tram Hon DAu 20.6 106.7 1.14 0.87 0.59
Tram Hon Ngu 18.8 105.8 1.12 0.83 0.55
Tram Con Co 17.2 107.4 0.99 0.74 0.49
Tram Son Tra 16.1 108.3 0.89 0.67 0.43
Tram Quy Nhon 13.3 109.4 0.65 0.41 0.15
Tram Pht Quy 10.5 108.9 1.09 0.77 0.47
Tram Viing Tau 10.3 107 0.98 0.68 0.42
S6ng Bach Pang 20.9 107 1.13 0.88 0.65
S6ng Thai Binh 20.6 106.7 1.16 0.89 0.61
Cura Ba Lat 20.3 106.6 1.12 0.86 0.60
Séng Ninh Co 20 106.2 1.10 0.82 0.54
S6ng Ca 18.8 105.8 1.11 0.83 0.55
Séng Thu Bén 15.9 108.4 0.85 0.61 0.37
Séng Thi Vai 10.3 107 0.98 0.69 0.42
S6ng Nha Bé 10.4 107 0.97 0.69 0.43
Séng Cira Tiéu 10.3 106.8 0.90 0.59 0.35
S6ng Cira Pai 10.2 106.8 0.92 0.62 0.36
S6ng Ba Lai 10 106.7 0.95 0.65 0.39
Séng Ham Lubng 10 106.7 0.96 0.65 0.39
Ctra Cung Hoa 9.8 106.6 0.90 0.62 0.42
S6ng Hau 9.5 106.3 1.12 0.78 0.46
Truong Sa 10 114 0.99 0.73 0.38
Phi Quéc 9.9 103.9 1.07 0.80 0.55
Vinh Thai Lan 10 102 1.08 0.79 0.54
Taiwan - Philipines 21 120.5 1.04 0.85 0.59
Singapore-Indonesia 2 106.5 1.10 0.79 0.46

IV. KET LUAN

Néu chi xét dén yéu t6 dia hinh va ché d6 triéu thi nuéc bién dang todn cau s& co anh
huong khic nhau dbi véi cac ving bién khac nhau ciia Viét Nam. Nghién ctru ndy cho
thiy chi riéng thay d6i do sau viing thém luc dia theo cac kich ban nudc bién dang d4 c6
thé 1am thay doi bién d6 thuy triéu doc bo bién Viét Nam ti 20%. Tac dong cia su thay
d6i kich thudc ngang ving thém luc dia t6i ché do thuy triéu va sy dich chuyén phéan b
cac dic trung tridu can duogc tién hanh trong cac nghién ctru tiép theo.
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THE IMPACT OF SEA LEVEL RISE ON TIDAL REGIME ALONG
THE COAST OF VIETNAM

TRAN THUC, DUONG HONG SON

Summary: The characteristics of the tidal regime in coastal areas are formed by the
resonance of the astronomical tidal waves transmitted from the ocean in shallow water under
the action of horizontal terrain (scale water bodies) and the straight vertical (depth). Thus,
sea level rise due to climate change that would alter the depth and scale of the ocean will lead
to changes in tidal characteristics. The ROMS model (Regional Oceanography Modeling
System) was used to study the impact of sea level rise on tidal regime along the coast of
Vietnam. The model was validated by using tidal current regime, and used to simulate for the
cases of global sea level rise scenarios of 0.5m, 0.75m and 1.0 m.
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