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TOM TAT: Cac nghién ciru gan day ciia cac tac gia nudc ngoai cho thiy co su thay doi hoan
lwu mua hé trén Bién Pong Vi khoang thoi gian ¢& chyc nam (thap ky) trong ba giai doan twong
ing 1998, 2001 va 2010. Tir cac két qua phan tich muc nude 20 ndm bude dau xét rang xu thé dién
bién cua muyc nudc trong khoang thoi gian tir 3 - 7 nam. Xu thé ting muc nudc trong khu vuc ¢6 thé
tach thanh cac giai doan 1993-2001, 2007-2010, con giai doan 2002-2005 myc nudc khu vuc hau
nhu khéng tang. DA ghi nhan duoc su ting bat thudong do cao muc nude trong 2001 va 2010 déu
nam trong thoi ky hoat dong cua pha La Nifia. RS rang, cac thay ddi ¢6 lién quan dén bién ddi khi
hau nay s& ¢ anh huong dang ké dén hién tuong nuée troi khu vuc Nam Trung Bo (Viét Nam). Bé
g6p phan 1am rd van dé trén, ching toi d4 tién hanh xu ly chudi sb lisu HYCOM + NCODA voi 6
kich thude ludi 1/12,5°. Pay 1a chudi s6 liéu kha tin cay nd cho phép danh gia va xac dinh duoc quy
md, dic trung clia cac xody dai duong ¢6 ¢& bac t6i vai chuc km cé thé phan tich quy mo chuyen
dong va hinh thanh cac xoay, bao gdm ca qué trinh chi phdi cac 16p x40 tron bé mat, cac vi tri uén

khuc ctia dong hai luu va cac front, co ché thanh tao va lan truyén cua cac truong séng ven bo.
Tir khoa: Bién doi khi hau, hoan luu, nuéc troi, HYCOM, NCODA.

PAT VAN PE

DPbi voi cac qua trinh vat ly trong Bién
Dong, cdc nghién clru trude day [1-5] d& cho
rang hé dong chay ,Bién béng chiu anh hudng
va tac donq chu yéu do gi6 mua Va hoan lu’u
phia bic Bién Dong lién quan dén trao ddi
nudc qua eo bién Luzon va eo bién Pai Loan.
Dic diém ndi bat mang tinh ché do cua hé dong
chay trong khu vuc la trong I6p nuéc phia trén
ton tai xody nghich do anh hudéng cta gid mua
Tay Nam vao mua he va xoay thuan do gi6
mua Donq Béc Vao mua dong. Vao mua he,
qm:a Bién Dong vé phia bo tay, ngoai khoi
mién Trung Viét Nam xuét hién mot cau‘ tric
dong ludng cuc (Dipole) la xoay nghich nam &
phia nam va xoay thuan ¢ phia bac tai khu vuc
lan can vi d6 11°N [6, 71. Wang G., va nnk.,
(2006) [6] cho rang chuyén dong cua vung

x0ay nghich phia nam va xoay thuan phia bac
xuét hién dong thoi va goi ching la mot ciu
tric ludng cuc, xuét hién bit dau vao thang sau
va dinh diém vao thang tam hoac thang chin.
Trong khi xoay nghich ¢ phan phia nam Bién
Poéng duoc coi la 6n dinh va duoc cong nhan
boi Bayer va Liu, (2008) [8] va Fang va nnk.,
(2002) [91, con xoay thuan ¢ phia bac bi chi
phoi béi luc tac déng do gid ¢é quy mé khu
vuce va dia phuong [8, 10, 11].

Trén Bién Dong c4c hoan luu xody ¢ 16n
(circulation gyres) va hién twong nudc troi co
su suy giam khi gi6 mua yéu di vao cac thoi ky
El Nifio [12, 13], ngoai ra ching con bién d6i
theo tirng mua va thay ddi dang ké giita cac
mua. Cac anh huong manh cua El Nifio Ién
dong hai luu Bién Dong ciing d4 dugc mo ta
trong cac cong trinh caa Wang, C., va nnk.,
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(2006) [14]. Vao mua he h¢ thong hoan hru
ludng cuc co cac thay ddi c& thap nién [15] va
thay ddi c& lien mua [161 Trong thoi ky phat
trién EI Nifio, phia tdy Bién Dong xuit hién hé
thong dong ludng cuc mua he [17] trong khi
do vao giai doan El Nifio suy giam, cau trlc
ludng cuc gan nhu bién mit [13]. Su thay doi
cua hé théng dong lu:ong cuc xuit hién trong
giai doan 1993-2005 c6 thé thé hién qua yéu to
do cao bé mat bién mua hé (trung binh tur thang
7 dén thang 9): (i) Bo di _thuong cta nb qua giai
doan El Nifio phét trién (1994, 1997, 2002,
2004) va (ii) trong thoi ky EI Nifio suy giam
(1995, 1998, 2003, 2005) [18].

Gan day Yaremchuk va nnk., (2009) [19],
Metzger va nnk., (2010) [20] d& dung céac keét
qua cua mo hlnh HYCOM trong nghién ctru
bién Indonesia. Gao, va nnk., (2013) [21] da
st dung s lieu coa md hlnh HYCOM lam
diéu kién bién m¢ cho md hinh POM khi
nghién ctru vinh Bac Bo. Xue va nnk., (2014)
[22] da sur dung két qua ciia md hinh HYCOM
dé nghlen ctru qué trinh trim tich trong viing
ctra séng Mé Kong.

CAac van dé nghién cau cau tric dong chay
cho ving nuéc trdi Nam Trung Bo biang mo
hinh da dugc chdng téi nghién ciru trong céng
trinh caa minh [23 24]. Tuy nhién, cac cﬁng
trinh chi dirng lai ¢ nghién ciru déc trung mua
gi6 chtr chwa giai quyét bai toan cho cac giai
doan bét thuong cua khi hqu. Khé khén chinh
do nhiing han ché nguon $6 ligu thyuc do, thiéu
cac chudi s liéu nhiéu nam dé thuc hlen cac
ddng héa dir lieu cho md phong hién tuong
cling nhu cac danh gia tinh thich ing cia mé
hinh nghién cau. Do vay, trong bai bao nay,
chiing t6i muédn tan dung chudi sé liéu da dugc
rdt ra tir md hinh HYCOM + NCODA dé phan
tich lai véi Iuéi phuong ngang 1/12,5° cho 40
16p @6 sau.

TAI LIEU VA PHUONG PHAP

Hé théng duoc thiét Iap cho dai duong toan
cau v6i HYCOM 2.2 13 mé hinh dong lyc. Tinh
toan dugc thuc hi¢n trén luéi GLab0.08 theo 32
I6p c6 thé cung cip trén ludi déu GLBu0.08
(40 Iorp) bang phuong phéap néi suy. Truong do
sau c6 nguon goc tr b dix licu GEBCO 1/30.
Luc tac dong bé mat c6 dugc tir Trung tam Dy
bao Moi truong Qudc gia My (NCEP), Hé

thong Du doan Khi hau Phan tich lai (CFSR)
theo budc thoi gian 1 gio véi do phan giai
ngang 0,3125° bao gom rng suét gio, toc do
glo thong lugng nhiét va lugng mua. Chu trinh
ngay duoc phan tich tich hop boi tan sb theo
thoi gian cua dau vao luc tac dong.

Str dung h¢ théng cac Pdng héa Dit liu
Hai duong két hop (NCODA) [25, 26] cho h¢
thong dit liéu ddng héa. NCODA sir dung cac
md hinh du bao nhu mot udc luong dau tién
theo so dd bién phan 3D va ddng hoa cac quan
st vé tinh cao d6 ké sdn c6 (theo ddi thu duoc
théng qua Trung tdm Dir liéu Cao d6 thuoc Van
phong Hai duong hoc Hai quén M¥
(NAVOCEANO)) quan sat v¢ tinh va nhi¢t do
bé mat bién (SST) tai chd Cung nhu cac mit cat
thang dang cua nhi¢t do va do man tai chd tur
céc thiét bi XBT, cac tram phao Argo va tram
phao neo ¢ dinh.

Hé thong ddng héa hai duong hoc méi bién
phan ba chiéu (3DVAR) da dugc st dung trong
M6 hinh Hai dwong Toa d6 HOn hop
(HYCOM).

Cac bién phan tich 3DVAR cho hai duong
hoc la nhiét d6, do man, dia thé Vi (d6 cao dong
Iu:c) va thanh phan vecto van téc u, v. Tat ca
cac bién hai duong hoc dugc phén tich ddng
thoi trong khong gian ba chleu Céac mo1 tuong
quan nam ngang la da blen theo dija thé va van
toc qua d6 cho phép diéu chinh cac tru’orng
kh01 lugng c6 tuong quan véi diéu chinh cac
truong dong chay. Nhu:ng didu chinh téc do
(hay cac gia s6) 1a can bing dia chuyen véi gia
sb dia thé, duoc xac dinh tir phan b cuaa nhiét
d6 va d6 man [27].

Bai toAn NCODA 3DVAR c¢6 cbng thac
nhu sau:

X, =X +PH (HRH  +R) [y-H(x)] ()

Trong do: X, la vecto phan tich, x, la vecto nén,
Py la gia tri du:orng thé hién sai SO nén ma tran
hi¢p phuong sai, H la toan tir tién hoéa, R la sai
SO ma tran hlep phuong sai quan sat, va y la
vecto quan sat. Tai thoi diém hién tai, toan tu
khai trién trong NCODA la noi suy khong gian
ba chiéu bang cach lap mot bé mat cho mot
muc tiéu diém luGi 4 x 4 x 4 va danh gia bé
mat & cac vi tri quan sat.



Phuong trinh (1) la dang quan sat khéng
gian cua cac phuong trinh 3DVAR. Mot hinh
thac kép cua 3DVAR la thuat toan phén tich
khong gian, dugc dinh nghia boi cac vector
md hinh trang thai trén mét 50 lugi déu.
Courtier, (1997) [28] da chi ra rang hai cong
thire 1a twong duong cho cac 10i giai tuong tu.
Tuy nhién, nhu dé trinh bay boi Daley va
Barker, (2000 2001) [28, 29], c0 loi thé trong
viéc sir dung mot cach tiép can quan séat khong
glan trong cac tng dung md hinh bién. Loi
giai cua cic quan sat van dé khong gian
3DVAR duoc thuc hién theo hai bugc. Dau
tién, cac phuong trinh:

(HRH™ +R)Z=[y-H(x,)] 2)

duoc giai quyét cho cac vecto z. Tiép theo 1a
phép nhan sir dung z:

X, —X% =PH'z 3

déqthu dugce truong hiéu chinh trong khong gian
diém ludi. Mot diéu Kién trudgc hét thuat toan
suy giam gradient lién hop phic duoc dung dé
giai (2) 1a st dung khéi chéo cac tién xu ly. Cac
khdi dwoc xac dinh bang cach tach cac mang
luéi phan tich thanh cac phan vung khéng
chdng chéo cua mét vi tri mém déu dit trén cac
mién phan tich trong mé hinh diém luéi khong
gian (i, j). Viéc sir dung caa cac khdi i, j hon 1a
céc khdi vi d6 - kinh do cho phép phan tich dé
duogc hoan toan doc lap véi ludi. Cac quan sat
duoc sip xép thanh cac khéi va cac ma tran cac
tién xir Iy dwoc hinh thanh tir mét sy phan tich
Cholesky cua cdc méi twong quan giita CAC
quan sét trong cuing mét khéi.

Theo ghi nhan cua Daley va Barker, (2001)
[27], viéc hinh thanh NCODA 3DVAR duoc
dam bao dé bao gdm cac m01 tuong quan gitra
tat ca cac quan sat trong tat ca cac khdi, tir do
dat dugc mot loi giai toan cau. Cac truong hi¢u
chinh duoc bio dam dé chua cac moi tuong
guan gitra tat ca cac guan sat va tit ca cac diém
ludi, tir d6 tao ra mot phan tich lién mach va
lien tuc. Phép song song cua cac thuat toan
3DVAR dat dugc trong ba cach. Song song dau
tién dugc thyuc hi¢n qua cac khdi quan sat duoc
xéc dinh trong cac tién xt ly. Song song thtr hai
dugc thuc hién qua khdi quan sat dwoc xéac
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dinh theo cac loi giai gradient lién hop phu:c va
song song thir ba duoc thuc hi¢n qua cac khéi
xac dinh dlem ludi theo budc sau phép nhan
(Iap ban d6 tur quan sat khong gian tai khdng
gian ludi). Luu y rang viéc stir dung b nhé cho
loi giai gradient lién hop phirc trong 3DVAR
duogc giam khi s6 Iwgng cac qué trinh dugc tang
Ién. Tinh nang nay cho phép cac 3DVAR cé
quy mo phu hop véi cac qua trinh trén cac h¢
thong tinh toén 16n va con c6 thé chay tbt trén
céc hé thdng nho véi b nhé han ché. Pham vi
khu vuc nghlen ctru duoc ching toi chon dé
phan tich cac tién trinh d6 cao be mat bién co
kinh d6 tir 105°E dén 114°E va vi do tir 7°N dén
22°N (hinh 1, khung mau dé) c6 do phan giai
lugi theo phuong ngang 1/12, 5°~ 0, 08° va phan
tich tir chudi s6 liéu da dwoc chuin héa va phan
tich lai cia HYCOM + NCODA trong giai
doan 20 nam tir 1993-2012. C4c phan b dong
chay trong mua gid Tay Nam duoc chung toi
trinh bay trong toan vung Bién Pong co cai
nhin truc quan hon vé phan b4 dong.
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Hinh 1. Khu vuc nghlen ctu bién dong do cao
muc nudc bién theo giai doan 1993 - 2012

KET QUA NGHIEN CUU

Két qua phan tich chudi sb liéu muc nuGe
bién trung binh trong 20 nam tir 1993 dén 2012
(tir chudi s lisu HYCOM + NCODA Global
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1/12,5° Reanaly5|s) trén pham vi ving nghién
ctu, khung hinh mau dé (hinh 1) cho thiy trén
phu:orng dién trung binh thang trong 20 nam,
vao thang 11/2008 muc nude dat gia cao nht
(35,31 cm) (ndm co hién tugng La Nifia cuong
do yéu g|a1 doan suy giam) va thap nhat dat
57,74 cm vao thang 8/1994 (nam ¢6 hién tuong
El Nifio cuong do trung binh ¢ giai doan dang
phat trién). Vi tri tai do (110,4000°E:;
20,6400°N) gia tri muc nudc bién dat I6n nhat
trong tién trinh 20 nam 14 186,9 cm vao thang
10/2000 (giai doan dang phat trlen La Nifa
cuong do yéu) (hinh 2). Trong tién trinh thoi
gian theo trung binh thang trong 20 ndm, phan
tich trén duong xu thé bién d6i muc nuéc bién
cho thay c6 dau hi¢u ting muc nuéc tr thang
9/2007 (trén ban db hinh 2 1a sé “176” trén truc
hoanh (truc thoi gian)) co thé do anh huéng cua
bién ddi khi hau. Van dé nay sé tiép tuc nghién
Ctru trong cac giai doan tiép theo dé tim duogc
161 giai phap chinh xac hon. Theo trung binh
thang, cac gia tri muc nudce tang cao trong nam
2001 (77,93 cm) (giai doan La Nifia cuong do

yéu dang suy giam) va nim 2010 (76,86 cm)
(giai doan La Nifia cuong do manh dang phat
trién) (hinh 3). Néu xét anh hudng cua mua glo
Tay Nam, lay trung binh thang 7 - 9 trong cac
nam, trong duong tién trinh muc nudc xuat hién
thém sy cao bét thuong vao nam 1998 (giai doan
El Nifio c6 cuong d6 manh song dang & thoi ky
suy giam) (hinh 4). Nhu vay trong mua gié Tay
Nam, su xuat hién do cao bat thuong d6 cao
myc nudce nam 1998 (73 2 cm) hoan toan khac
V6i su thay ddi muc nude trong giai doan 2001
(75,2 cm) va 2010 (75,07 cm). Bé c6 duogc
thong tin cu thé hon, chung ta di xét co ché
dong chay cho cac g1a1 doan nay vao mua gio
Tay Nam. Dé danh g1a su khac vi¢c cua sy tang
dot blen muc nude c6 tac dong dén hién tuong
nudce trdi Nam Trung Bo hay khdng? Ching toi
chon so sanh dic trung dong chay trong cac
thang c6 anh hudng mua gié Tay Nam (thang 7
- 9) trong cac nam 1998, 2001 va 2010 so vdi
nam 2005 (nam ma theo blen trinh do cao dién
hinh, khdng co su ting bt thuong cia muc
nuéc bién (hinh 3)).
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Hinh 4. Bién trinh d6 cao muc nudc trung binh nim cho mua gié Ty Nam

Tur cac két qua nghién ctru truée day cho
thdy viing nudéc troi manh Nam Trung B dugc
hinh thanh va phat trién do: Céac qué trinh
Ekman van chuyén nuéc tir bo ra khoi, qua
trinh phan Iy cua hé thong dong hai 16i va su
ton tai va cudng do cua xoay nghich ngoai khoi
Nam Trung Bo. Két qua phan tich tir chudi sb
licu cia HYCOM + NCODA cho h¢ thong
dong chay vao thang 7/2005, XUt hién 2 xoay
nghich c6 anh huéng dén vung ven bién mién
Trung - Nam Trung B9, Vigt Nam. Mot xoay
nghich 16n ng0a1 khoi ving blen Khanh Hoa -
Binh Thuan, c¢6 anh hudng dén ché d6 dong luc
ven b tir phia bic Binh Thuan den phia nam
Khanh Hoa (Hi¢n tugng nudc trdi Nam Trung
B6) v6i tdm nam tai vi tri tiép giap ngoai khoi
Ninh Thuan Binh Thuan (111,9017°;
11 3875°N) Xoay nghich thir hai nho hon xudt
hién ng0a1 khoi vang bién Quang Nam - Quang
Ngdi c6 tdm nam tai vi tri (110,8190°E;
15,5112°N), anh huong toi ché do dong luc ven
bd tir Binh Pinh dén Quang Ngal (hinh 8a).
Trong khi do tai thang 7/1998, vung bién Ninh
Thuan - Khanh Hoa xuit hién hé thdng dong
chay kha lon vé phia dong bic lam suy giam
dang ké Xoay nghich ngoai khoi c6 tdm nam
ngoai khoi ving bién Ninh Thuan véi vi tri
(111,0906°E; 11,5112°N) (suy giam hién tuong
nuGe tro|) Thang 7/2001 tai khu vuc ngoai
khoi ticp giap gitra Ninh Thuan - Binh Thuan
xuit hién hé thong dong chay kha Ién husng
Ién phla déng bic 1am suy yéu gan nhu hoan
toan xody nghich ¢ ngoai khoi ving blen Binh
Thuan (hinh 5b). Vao thang 7/2010 xuit hién
dong chay doc b manh theo husng bac - bac
déng bic tir phia biac Ninh Thuan dén ving

bién Binh Binh, hé thong dong chay nay dé lam
tri¢t tieu hoan toan xoay nghich ngoai khoi
Ninh Thuén - Binh Thuén (hi¢n tugng nuéc troi
tri¢t tiéu) (hinh 5c). Phan b dong chay trong
céc thang tiép theo trong mua gio Tay Nam
ctia nam 1998, 2001 va 2010 c6 thé duoc thiy
trén hinh bén du:ol (thang 8 (h|nh 6a, 6b, 6¢),
thang 9 (h|nh 7a, 7b, 7c)) va phan bd dong
chay trong mua gié Tay Nam trong nam 2005
duoc trinh bay trong hinh 8a, 8b, 8c. Cac phan
tich sdu hon s& duoc ching t6i cong bd trong
cac bai bao sau.
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Hinh 5a. Phan bé dong chay ting mat vao
thang 7/1998
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Hinh 5b. Phan bé dong chay tang mat
vao thang 7/2001
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Hinh 5c. Phan b dong chay tang mat
vao thang 7/2010
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Hinh 6a. Phan bé dong chay ting mat
vao thang 8/1998
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Hinh 6b. Phan bé dong chay tang mat
vao thang 8/2001
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Hinh 6c. Phan b dong chay tang mat Hinh 7a. Phan b6 dong chay tang mat
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Hinh 7b. Phan bé dong chay tang mat Hinh 7c. Phan b6 dong chay tang mat
vao thang 9/2001 vao thang 9/2010
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Hinh 8a. Phan bé dong chay ting mit
vao thang 7/2005
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Hinh 8c. Phan b dong chay tang mat
vao thang 9/2005
NHAN XET VA THAO LUAN

C4c hién tuong tang dot bién cia muc nuéc
trong truong gid6 mua Tay Nam trong nam
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Hinh 8b. Phan b6 dong chay ting mit
vao thang 8/2005

1998, 2001 va 2010 da 1am suy yéu hién tuong
nudc troi tai khu vec Nam Trung Bo.

Xu thé ting d§ cao myc nudc bién trong
khu vuc co thé tach thanh cac giai doan 1993 -
2001, 2007 - 2010, con giai doan 2002 - 2005
muc nudc khu vuc hau nhu khong tang.

Cac ndm vao mua gi6 Tay Nam co muc
nudce cao tuong doi la 1993, 1996, 1998, 2001,
2008, 2010. Cac nam vao mua gi6 Tay Nam co
muc nudc thap twong doi la: 1994, 1997, 1999,
2002, 2009, 2011 c6 lién quan dén hién tugng
El Nifio va La Nifa.

Tur cac két qua phan tich muc nuéc 20 nam
bude dau co thé nhan xét rang xu thé dién bién
cta mue nudc trong khoang thoi gian tur thang
3 - 7 nam.

Su tang bé‘t thuong muc nudc trong 2001
va 2010 deu nam trong thoi ky hoat dong cua
La Nifia. Van d¢ nay can nghién cau ky ludng
hon trong tuong lai gan dé c6 nhitng dinh gia
ding v€ mirc do anh hudng cua giai doan La
Nifia dén vung Bién Déng.

Theo phan tich biég trinh thoi gian cua
muc nu6c bién tr chudi s6 liéu 20 nam tur



1993 - 2012 cua HYCOM + NCODA phan
tich lai quy mo toan ciu 1/12,5°, d4 thiy xuat
hi¢n su gia tang d6 cao myuc nudc nhanh bt
dau tr nim 2007, budc dau c6 thé noi da co
anh hudng dén su bién dbi khi hau trong khu
vuc Blen Dong. Tur két qua nghlen ctu, c6 thé
thdy rang hién twong nuéc troi khu vec Nam
Trung B¢ thuc sy manh vao thang 7 (thang bt
dau chiu tac dong hoan toan cua truong gid
mua Tay Nam).

Loi cam on: Chling t6i xin goi loi cam on
chan thanh dén Ban chu nhiém nhiém wvu
NVNDT Hop tac Quéc té Viét Nam - Hoa Ky
(2013 - 2015) va dé tai cAp nha nudc: “Xay
dung co sé dit liéu sé cac yéu td hai duong tir
ngudn anh VNREDSat-1 va cac anh vién tham
khac cho khu vuc ven bién Ninh Thuan - Binh
Thuan phuc vu phat trién kinh té bién bén
vitng, ma sb: VT/UD-07/14-15” va cac ddng
nghiép da hd trg cho gilp chung toi hoan
thanh bai bao nay.
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PRELIMINARY STUDIES ON THE IMPACT OF CLIMATE CHANGE

ON THE UPWELLING PHENOMENON IN SOUTH CENTRAL
VIETNAM WATERS IN SUMMER

Bui Hong Long, Tran Van Chung
Institute of Oceanography, VAST

ABSTRACT: Recent international studies have demonstrated the decadal variability in the
circulation patterns of East Vietham Sea in the summer with three phases in 1998, 2001 and 2010
respectively. From the analytical results of the sea water level in 20 years, the variation of the water
level in the period from 3 - 7 years was considered. Uptrend in regional water levels can be
separated into phases 1993-2001, 2007-2010, and the sea water level in the 2002-2005 period
remained almost unchanged. Noted that the abnormal increases in the water level in 2001 and 2010
were within the period of La Nifia active phase. Obviously, these changes will significantly affect
the upwelling of South Central Vietnam. To seek an answer, we have analyzed the data sequence
HYCOM + NCODA with 1/12.5° Global Reanalysis. This sequence is quite reliable to assess the
scale and the characteristics of ocean eddies with the size of a few tens of kilometers. With this data
series, the movement and formation of the eddies can be analyzed, including processes that control
the surface mixed layer, the meanders of ocean currents and fronts, the generation and propagation
of coastal trapped waves.

Keywords: Climate Change, Circulation, Upwelling, HYCOM, NCODA.
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