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Tom tit. Hién tugng nuoc trdi da duoc nghién ciru rong réi trén toan cau bsi nd ¢6 anh huong
dang ké dén cac chu trinh sinh dia hda, da dang sinh hoc va ngudn loi hai san,... O ving
bién Viét Nam, dic biét viing ven bd Nam Trung B9, hién tuong nudc trdi thuorng XUt
hién tir thang 6 dén thang 8 hang nam vao thoi ky gié mia Tay Nam hoat dong manh.
Ving nuéc trdi nay da duoc ghi nhan trong nhiéu cong trinh nghién cau trong va ngoai
nuGe Vi 1a vang nude trdi mang tinh dac thu va phuc tap vé hai duwong hoc. Trong
nhimg ndm gan day cac cong trinh nghién cau Vvé ving nudc troi ngoai khoi Viét Nam
va lan can duoc cong b khé nhiéu va tir d6 cling ndy sinh cac quan d1em méi tir cac
cach tiép can khéac nhau. D& gop phan tim hiéu thém vé ving nuéc troi nay, ching toi
da thu thap, hé thong hoa, phan tich tai liéu, tong quan va cap nhat cac két qua nghién
cau méi nhat c6 lién quan dén hién tuong nudc tréi manh trong vang bién Viét Nam,
cb gang 1am ndi bat 1én cac nguyén nhan, co ché cua tirng khu vuc theo quy md vé
khéng gian va thoi gian khac nhau, bén canh d6 ciing trao dbi thém céc van dé khoa
hoc con bo ngo can dugc 1am 16 hon trong twong lai.

Tir khoa: Nudc trdi ven by, thiy dong luc, tdng quan, bién Viét Nam.

1. Pit van dé

Nudc troi (dong nuéc chuyén dong tir day bién di 1én) 12 mot qua trinh hai dwong dic thu
trong dai duong. Néu chi xét theo vi tri cua vung nudc trdi trong dai duong, nudc troi
duoc chia thanh cac loai chinh: nudc troi ven bo, nudc trdi xich dao va nudc trdi Nam Dai
Duong. Ngoai ra nugc trdi con ¢ thé hinh thanh tir cac khu vuc dai duong c6 cac day nui
ngam, vi tri dut gdy thém luc dia, ven cac dao cd cac khéi nhd tir day, cac xoay thuan cuc
b, nudce trdi nhan tao,... Hién tuong nuGc troi dong vai tro rat quan trong trong cac qua
trinh thay dong luc hoc néi chung va hé sinh thai bién néi riéng da duoc nghién ciu rong
rdi trén toan cau bai ching ludn di kém véi nhiéu hé qua ma trude hét phai ké dén céc hé
qua sinh thai méi trudng, vat ly, thay van (nhu cac chu trinh sinh dia hoa va ning suét so
cap, da dang sinh hoc, phong pht vé nguén loi hai san, luong nudc giau dinh dudng, mat
do cao va lanh, lugng oxy hoa tan thap, khi hau dia phuong, bién dong h¢ thong dong
chay va tuong tac cac khéi nudc). Thong thuong trong dai phan cach cac khu vuc nudc
trdi va cac ving nudc 1an can thuong 1a cac ving cho san lwong danh bét hai san cao.

Nguyén nhan cua cac hién tuong nudc trdi ndy bai nhiéu yéu té c6 nguon goc khéc nhau
nhu: (1) Do gié 6n dinh thdi song song véi bo, dudi tac dong cua lec Coriolis (cho khu
vuc Bic ban cau va Nam bén cau) hinh thanh van chuyén Ekman mang lugng nudc trén
bé mat tir bo ra khoi va dong nuée di tir dudi tang sau hodc day dang 1én bao toan can
bang nudc. (2) Do hiéu tng xody cua trudng gio trén bé mit bién, dudi anh huong cua
hiéu tmg Bom Ekman (Ekman Pumping) cac hé théng dong trén thém luc dia, trén cac
tang sau tao thanh cac chuyén dong nudc hoi tu hay phan ky (xody thuan, xody nghich).
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Céc xoay nay hinh thanh cac chuyén dong theo phuong thing dung cua nudc di 1én (nudc
trdi), i xudng (nuoc chim). (3) Do cac hé thong dong chay ven be thuong ky ngugc chiéu
gap nhau hinh thanh mét dong xiét huéng xa bo (tao thanh céac xoay kép) gay ra hiéu ung
phan ky dong gitra 2 xoay lam l6p nudc trén bé mat vung ven bo bi ha xubng va dong
nuée di tir dudi day 1én dé thay thé. (4) Do dong triéu (Tidal Front) tao ra xu x40 tron theo
phuong thang ding & cac khu vuc ven bo, hai dao. Lugng nudc lanh va nang hon & tang
sau duoc dua Ién trén mat. (5) Do hiéu tng dong (khdi) nude ngot tir song ra tac dong voi
h¢ thong dong chay trén viing ria thém luc dia. Cac nguyén nhan trén dé c6 thé tao ra nudc
tri con phu thude vao dia hinh khu vuc ven bo, phuong duong bo, dia hinh va do déc day
bién cua khu vuc cac cac yeu t6 khac. Bén canh dé, nguyén nhan cuaa hién tuong nudc troi
con chiu anh huong chi phdi va tac dong béi cac qua trinh kich thudc 16n tir cuc tri dén
quy md dai (b&o, khi hau, gi6 mua, ENSO, nudc trdi An Pé Duong (I0U), gié mia xuyén
xich dao, hoan luu dai duong, hé théng xody thuan bit thuong trén xich dao Tay Thai
Binh Duong va phan tng Gills).

Tuy nhién, co ché va cac yeu t6 cd thé tac dong 1én qua trinh hinh thanh, phat trlen va suy
tan cua hién tuong nudc troi hét suc phuc tap, sy dong gop riéng cua tung yeu t6 van can
duoc xac dinh thém. Do 1a cac qué trinh da yéu t6, da thoi gian, khdng gian, khu vuc nay
¢ du cac tieu chi dé hinh thanh mot mot hé sinh thai dac biét va co cac sinh vat dién hinh
hay khéng van dang duoc tim hiéu va lam sang to. Thuc chat hién nay viéc nhan thuc,
hiéu dwoc ban chét caa hién twong nudce troi ngay ca trong vang bién Viét Nam van con
nhiéu thach thizc va con nhitng cau hoi vé khoa hoc va thuc tién con bo ngo.

Trong bai nay trong tim 1a ving nudc trdi manh ven bién Nam Trung Bo (Viét Nam),
chung t6i ciing s& chi dé cap dén mot sé van dé chu yéu vé mat vat ly, thiry van ma cac két
qua nghién ctu khoa hoc phan nao di lam sang to va cac han ché, thach thirc ma nhiing
nha nghién ciru, du béo va nhimg ngudi quan tim dén hién tuong nudc dang doi mat va
gap phéi hién nay va tuong lai. Bai bdo nay da thu thap, tap hop, cap nhat cac tai licu, tu
liéu,... tir c&c ngudn (trong va ngoai nudc) nghién cau vé hién twong nudc trdi va cac qua
trlnh c6 lién quan trén ving bién Viét Nam ciing nhu trén ving Bién Péong.

2. Cac két qua nghién ctru vé hién twong nwéc trdi trén khu vue Bién Pong va Bién

Viét Nam

2.1. Nwéc troi trén Bién Dong

Cho dén nay vé cac khu vuc nuéc trdi trén Bién Pong, Hu va Wang., (2016) da thong ké

¢6 12 ving nudc trdi chinh (xuat hién thuong xuyén) va 4 vung nuoc trdi yéu (xuét hién

khong thuong xuyén) & Bién Pong (Hinh 1). Mot sé dic diém chinh cua nhiing khu vuc

nuéc troi nay nhu sau: ‘

> Céc khu vire nude trdi vao mua hé ¢ phia Bic Bién Pong hau hét doc theo bo bién phia
Poéng cua dao Hai Nam va doc theo bo bién phia Pong Quang Pong va mién Nam
Phic Kién (Wu va Li, 2003; Xu va cs., 2013, 2014; Gu va cs., 2015).

> VUng nuéc trdi ven bién ¢ phia Tay Bién Pong thuong xuat hién doc theo bo bién Viét
Nam vao mua he, véi cuong d6 manh nhit vao thang 8 di kém véi mot dong xiét lanh
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kéo dai vé phia Pong tir bo bién ra khoi. Cac xody lanh Viét Nam nam & phia Pong cua
bd bién mién Trung Viét Nam. (He va cs., 2002; Gou va cs., 2006; Xie va cs., 2003,
2007; Dippner, 2007; Hein, 2008; Bui Hong Long va cs., 2009, Li va cs., 2014, Nguyén
Dic Pa va cs., 2019, Ngd Mai Han va Hsin 2021, T6 Duy Thai va cs., 2022).

» Xoday lanh Luzon la mot xody I6n ngoai khoi dao Luzon vao mua dong (Liu va cs.,
2006, 2013; Yuan va cs., 2004; Sun va liu, 2011).

> BN khu vue nudc trdi trong eo bién Pai Loan nam doc theo bd bién phia Ty Nam va
Tay Béc cua eo Pai Loan, xung quanh bd Pai Loan va xung quanh quan dao Banh Ho
(Hong va cs., 2008).

> VUng nudc trdi ven bién ton tai ¢ cira song Duong Tir va doc theo bd bién Chiét Giang
trong bién Hoa DPong. Ngoai ra, mot viing hoic mot khu vuc lanh ciing xut hién & khu
vuc thém déc bén ngoai cua bién Hoa Pong, & khu vuc bién ngoai khoi phia Pong Béc
dao Dai Loan (Hong va cs., 2008).

> Ngoai ra, doi khi xuét hién bdn ving nudc trdi khac (khong thuong xuyén va khong
manh) trong ving bién Trung Qudc (Hinh 1) da xuét hién & phia Bic eo bién Bohai
(Wei va cs., 2003), ngoai khoi bd bién phia Tay Nam caa dao Hai Nam (Lu va cs.,
2008), doc theo bo bién phia Pong cua ban dao Malaysia (Daryabor va cs., 2014) va
gan bo bién Sabah cua Bién Pong vé phia Pong Nam (Abdul-Hadi va cs., 2013), twong
ung.

,;\.
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Hinh 1. Phan bé mét sb viing nudc trdi & Bién Dong va khu vyc 1an can
(Hu va Wang.,2016)
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2.2. Cdc két qud nghién civu hién twong nwéc tréi trén ving bién Viét Nam

Cho dén nay hién twong nudc trdi trén viing bién Viét Nam di dugc dé cap toi trong nhiéu
bao cdo khoa hoc va mot sé bai bao vé ngudn loi hai san. Mot sé khu vuc, hién tuong
nuéc troéi da dugce céc tac gia sir dung cac tai liéu khao sat, két qua phan tich anh vién
tham vé nhiét d6 nudc bién bé mat, chlorophyll-a dé xac dinh: Ving ven dao Bach Long
V¥, cira vinh Bic Bo, ven Con Pao, cira vinh Binh Cang (Nha Trang),... Tuy nhién, sy
tén tai cua cac ving nudc troi ndy néu co ciing chi 1a quy mé nho (cuc bo) vé khdng gian
va thoi gian ton tai. Trong bai béo nay ching tdi chi dé cap dén ving nudc trdi manh Nam
Trung Bo da duoc khdng chi cac nha khoa hoc Viét Nam ma ca cac nha khoa hoc thé gigi
va khu vic déu quan tdm va cd nhiéu cong trinh nghién ctu, xuat ban rat gia tri. Hién
tugng nudc troi manh Nam Trung Bo dat ra nhiéu cau hoi vé mat khoa hoc con dé ngo.

Nudc troi ven bo Nam Viét Nam (SVU) xay ra trong thoi ky gié moa Tay Nam hoat dong
manh vao mua hé tir thang 6 dén thang 8 hang nam. Qua trinh dong lrc ndy anh huang 16n
dén hé sinh théai bai khdi nude giau chat dinh dudng dwoc mang 1én 16p bé mit tir 16p
nuéc sau boi van chuyén va bom Ekman. SVU duoc ghi nhan trong céc cong trinh, tai liéu
khoa hoc vé khoa hoc va cong nghé bién da duoc cong bd (trong va ngoai nuéc) 1a ving
trdi manh mang tinh dac thu vé hai duong hoc va ving trong diém cho da dang sinh hoc
va ngudn loi nghé ca. Tac dong cia SVU ddi voi hé sinh thai c¢6 lién quan dén ning suit
sinh hoc cao (Tang va cs, 2004; Loick va cs, 2007; Bombar va cs, 2010). Tuy nhién, ham
lwong diép luc cao (Hinh 2b) ciing dan dén hién twong pht dudng do né hoa haptophyte,
tir 46 gay hai cho céc hé sinh thai ven bién va nudi trong thay san (Poan Nhu Hai va cs.,
2010; Dippner va cs., 2011).

D3 ¢6 nhiéu nghién ctu vé SVU trong suét thap ky qua. Hai khu vuc cua SVU da dugc
cac nha khoa hoc trong nudc va qubc té xac dinh, bén canh do céc nghién ciu gan day da
chi ra khu vuc thir ba, tham chi 1a thir tu c6 lién quan dén cic nguyén nhan co ché khéc
nhau hinh thanh nuéc trdi. Tuy nhién, khu vuc thir te méi chi 1a két qua budce dau, can
nghién ctu chi tiét hon. Cu thé cac khu vuc nuéc troi duoc phan chia nhu sau:

> Khu vuc thir nhat 1a viing nudc trdi manh ven bo doc theo bo bién céc tinh Ninh Thuan,
Binh Thuan va Khanh Hoa c6 vi d6 tir 10,5 - 12°N (BOX-SC, Hinh 3): ¢6 lién quan dén
gi6 doc b thdi song song vai bd (Barthel va cs, 2009; Dippner va Loick-Wilde, 2011).
Co ché hinh thanh ving nuéc troi ndy gay ra bsi gié mua Tay Nam ting cuong tao ra
hoan luu quy mé 16n. Khi gi6 thoi song song voi bo, luc cudng buc khi quyén sinh ra
van chuyén Ekman dua khéi nuée bé mit (c6 mat do thap) chay ra xa bo, dan dén mot
lwong nudc tang sau (c6 mat do cao) bi dua lén thay thé cho luong nudce di ra ngoai
khoi (Xie va cs., 2003). Ngudn gbc cia ving nuéc lanh nay lai xuat hién dudi bé mit
bién 200 m phia ngoai khoi Viét Nam (V6 Vin Lanh va cs., 1997; Zhuang va cs.,
2006). Nugc mit lanh sau d6 dugc phét trién boi dong chay xiét huéng DPong ra ngoai
khoi mién Trung Viét Nam (Li va cs., 2014). Nuéc trdi do d6 duoc khuéch dai cuong
d6 ra xa bo cho thay vai tro cua hoan luu dai duong tac dong thong qua dong chay xiét
huéng Pong gitp ting cudng su dbi luu ngoai khoi ctia nuwdc ven bo (Dippner va cs.,
2007, Bui Hong Long va cs., 2010; Bui Hong Long va Tran Vin Chung, 2010). Quan
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trac tir anh vé tinh JAXA Himawari Monitor (40 phéan giai 1/50° (~2,2 km), Hinh 2a)
ciing cho thay dau hiéu cua vang nudc lanh nay mé rong dén kinh do 114°E.
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Hinh 2. a) Phan b nhlet d6 nudc bién tang mat (SST, °C) va b) Chlorophyll-a (thang
log10, don vi: mg/m®) vao ngay 23/07/2018 tir anh vé tinh JAXA Himawari Monitor
(ftp://ftp.ptree.jaxa.jp/pub/himawari/L3/)

> Khu vyc thtr hai 12 nuée troi phat trién ngoai khoi Nam Trung Bo Viét Nam (kinh d6
110 - 114 °E, BOX-OF, Hinh 3) lién quan dén hoan luu nuéc mua hé quy md 16n trén
Bién Pong, thuong duge dic trung boi mot hoan luu xody nghich do ung suat gi6
ngoai khoi cua gi6 mua Tay Nam gay ra (Wang va cs., 2004). Dong chay ven b phia
Tay Bién Dong hinh thanh nén mét ciu tric ludng cuc ngoai khoi (Hinh 2a), véi mot
dong xoay nghich (Anticyclonic eddy) ¢ phia Nam va dong xoay thuan (Cyclonic
eddy) ¢ phia Bic (He va cs, 2002; Guo va cs, 2006). Hoan luu xo4y thuan & phia Bic
ngoai khoi gy ra dong phén ky, dong nudéc trdi 18n s& thay thé cho dong nuéc bi cudn
di thong qua hiéu ung Bom Ekman (Anderson, 1993). Vai tro cta hoan luu dai duong
cling duoc thé hién trong khu vuc nay khi ciu trac ludng cuc 1am khuéch dai nuéc troi
ngoai khoi (Nguyén Déic Pa va cs. 2019, Ngé Mai Han va Hsin, 2021) kéo dai téi kinh
d6 114 °E (Hinh 2a). Cau trac ludng cuc ndy tao ra cac dong chay ven bd theo hudng
Bic/Nam (thanh phan phia Tay cua cac dong chay ludng cuc) va mot dong chay xiét xa
bd vé phia Bong khoang vi d6 12 °N ( Xu va cs. 1982, Fang va cs. 2002, Xie va cs.
2003, 2007, Chen va Wang 2014, Li va cs. 2014, 2017).

> Khu vuc thir ba 13 ving nuéce tréi phia Bac doc theo céc tinh Binh Binh - Phi Yén (vi
d6 11 °N dén 15 °N, BOX-NC, Hinh 3) c6 nhitng dic diém va co ché riéng biét (Ngd
Mai Han va Hsin, 2021; Té Duy Thai va cs., 2022). Khac vai 2 khu vuc ¢ trén, vung
nudc troi phia Bac nay khong bi chi phéi bai tng suat gid, cac yéu té khac dong vai trd
chu dao cu thé 1a: su bién dong caa hoan luu ven bd quy md nhoé (anh hudng bai cudng
d6 manh/yéu cua gi6 mua Tay Nam) va bién thién noi tai dai duong (Ocean Intrinsic
Variability - OIV) gay ra bai sy nhiéu dong ngau nhién hon loai cua dong chay (To
Duy Thai va cs., 2022). Trong nhitng nim xuat hién dong chay hudng Nam/Bic chiém
vu thé tuong ung voi gié mua Tay Nam manh/yéu lam triét tiéu dong phan ky, nuéc
trdi do d6 khong xuat hién. Thay vao d6 nhitng nim c6 sy xuét hién cua céu trac ludng
cuc tha cap (phia trén cua ludng cuc ngoai khoi Nam Trung Bo Viét Nam) tuong ¢ng
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V6i v6i cuong do gid mua Tay Nam trung binh,Nmét’ dong chay huéng Bong cuc bo
dugc phat trien, mang luong nudc ra ngoai khoi dan dén mot luong nudc di tir dudi day
I&n thay thé, hinh thanh nudc troi ¢ khu vuc nay (Té Duy Thai va cs., 2022).

> Khu vyc tht tu (BOX-MK, Hinh 3) & viing nuéc trdi méi nhit duoc céng bd boi T
Duy Théi va cs., (2022). Bang cé4ch so sanh véi sb liéu do dac, két hgp phan tich anh vé
tinh va mé hinh sé tri ¢6 phan giai cao, khu vuc ngoai khoi cira sdng Mékong cho thay
dau hiéu nuéc troi xuét hién véi nhiét do nudce bién bé mat thap. Két qua bude dau cho
thay bién dong hang nam cua vung nudc trdi nay kha tuong ddng vai ving 1 va vang 2,
diéu d6 thé hién vai trd quan trong cua gi6 va ung suét gid xody ciing nhu hoan luwu
nudc mua gioé Tay Nam.

Lién quan d&én quy mo bién dong hang nim cia SVU, cac nghién ctru trudc day thong qua
cac cudc khao sat thuc dia quy mo 1on: cac chuong trinh NAGA (Wyrtki, 1961, Robinson,
1961), LaFond. 1961); trong dé tai chuyén dé vé hién tuong nudc trdi manh ven by Nam
Trung Bo ma sb KT03.05 (V6 Van Lanh va cs., 1997); Nghi dinh thu Viét Nam - Buac
(Dippner va cs., 2007, Bombar va cs., 2010, Loick-Wilde va cs., 2017), bén canh céac
nghién ctu tir quan trac anh tir vé tinh (Xie va cs., 2003, Kuo va cs., 2004, Ngdé Mai Han
va Hsin 2021) va nghién cttu mé hinh héa (Hein 2008, Li va cs., 2014, Nguyén Déc Pa va
cs., 2019; T6 Duy Théi va cs., 2022), da chi ra ring SVU bién d6i manh mé tir nim nay
sang nam khac. Su bién ddi hang nam nay khéng nhirng phu thudc vao cudng do cua gio
mua Tay Nam va hién twuong ENSO, ma con chiu tac dong cua gié xuyén xich dao (Wu va
cs., 2019) va su suy giam cua bién d6i khi hau (Wang va cs., 2020). Ho chi ra rang hién
tuong ENSO gay ra sy bién ddi cua gié mia Tay Nam va hoan luu nuéc mua hé trong khu
vuc Bién Pong bao gdm ca SVU (Xie va cs., 2003, Kuo va cs., 2004, Wang va cs., 2006c,
Dippner va cs., 2007, Bombar va cs., 2010, Hein va cs., 2013, Loick-Wilde va cs., 2017).
Nhitng nim sau El Nifio ¢6 lién quan dén su suy yéu cua gié mua Tay Nam cudi cling gay
ra su suy yéu va tham chi d6i khi bién mat cia SVU va diéu nay nguoc lai véi La Nifia.
Nhitng nghién ctu gan day ciing xac nhan gié mua hé 1a co ché chinh gay ra hién tuong
nudc troi va sy bién dong hang niam cua nudce trdi ven by (BOX-SC) co lién quan dén
cudng do dong chay xiét huong Bong, trong khi su bién dong cua nudc trdi ngoai khoi
(BOX-OF) dugc phat trién manh mé& bai su sap xép vé mat khdng gian caa xoéy (ng suat
gi0 va hoan luu xoay thuan (Nguyen Dic Pa va cs. 2019, Ngo Mai Han va Hsin, 2021).
Bén canh d6, budc dau cho thay sy dong gop quan trong cua su bién thién noi tai dai
duong trong su bién d6i hang nam cia SVU & khu vuc ngoai khoi, chu yéu lién quan dén
vai trd ciia hoan luu xody cuc bo & ciu trdc cap do nho co tinh chat hdn loan manh
(Nguyén Déc Pa va cs. 2019; T6 Duy Théi va cs., 2022).

Lién quan dén quy md bién dong theo mua cua SVU, mét xody nudc lanh hinh thanh ¢
khu vyc ven bo xung quanh vi d 15 °N vao thang 5, sau d6 no di chuyén xudng 11 °N,
tang dan cuong do voi mot s6 dinh nho cung pha véi cac dinh tng suat gio doc bo, tiép
tuc di chuyén ra ngoai khoi va dat cuc dai vao giira thang 8 (Kuo va cs., 2000). Ludi nuéc
lanh ven bo & dai vi d6 12 °N ciing duoc hinh thanh trong giai doan nay, no trai qua 2-3
chu ky phaét trién va suy tan trong sudt mua hé. Sy bién dong theo mua nay cua nhiét do
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nuéc bién tang mat (SST) dugc cho Ia do anh huéng cua bién dong trong mua cua gié mua
hoac do su bién dong bén trong cua ciu trac xoay ludng cuc (Xie va cs., 2007). Nudc troi
bat dau xuat hién vao thang 6, ting dan cudng do vao thang 7 va dat dlnh vao thang 8 (Xie
va cs., 2003; Li va cs., 2014).

Lién quan dén nhiing nghién ctu quy mé dai han, Bolton va cs., 2016, Liu va cac cs.,
2013 da sir dung nhirng tham s nho dé cb gang mo ta hién twong nay véi nhitng nhan t6
chinh nhu 1a s6 liéu tai cac diém dac biét ciia san hd két hop véi chudi s6 liéu hang trim
nam cua SST, hay trong nhiing nghién cttu quy mo hang nghin ndm cua Sadatzki va cs.,
(2016) sir dung dir liéu tir I8i tram tich & khu vuc Bién Pong. Két qua cho thay su suy
giam cuong d6 nudc troi & ngoai khoi phia nam Viét Nam va d§ mat bé mat bién dat mirc
t6i da cho thay sy giam cac tran mwa do gié mua giy ra. Dac biét nudc trdi ngoai khoi
Viét Nam 1én dinh diém trong giai doan Ky bang ha I va II (Sadatzki va cs., 2016).

Lién quan dén twong tac bién-khi quyén, SVU ciing anh hudng dén thoi tiét va khi hau dia
phuong. Xie va cs, (2007) di chi ra rang lugng mua giam va téc d6 gi6 bé mit ting
(3 m/s) trong khu vuc SVU so véi khu vic bén ngoai SVU do bé mat bién cé nhiét do
thap. Ho thu duoc mdi twong quan thuan gitra SST va luong mua sau mot tuan véi hé sb
tuong quan 0,55 (d9 tin cay trén 99 %). K&t qua cia ho cho thy, viéc 1am mat bé mat
khong chi lam giam lugng mua ma con gop phan 6n dinh bau khi quyén trén cao, ngin
can sy doi luu khong khi. Hon nira, viéc bé mat nude lanh hon va man hon dugc van
chuyén ra viing bién trung tdm caa Bién Pong tir ving nudc trdi SVU c6 thé anh huong
dén sy van chuyén nhiét va mudi cua dong chay tir Tay Bac Thai Binh Duong di vao Bién
DPoéng thong qua eo bién Luzon, qua d6 co thé anh huong dén khi hau toan bo khu vuc An
Do Duong - Thai Binh Duong. Trong nghién ctu cua minh Wu va cs., (2019 ) cho biét chi
s6 nudce trdi An Do Duong va chi s6 nudce troi ven by mién Trung Viét Nam trén Bién
bong vao thang 8co hé s6 tuong quan la 0,41 (d0 tin cay trén 99 %). Nhu: vay gio xuyén
xich dao c6 ngudn géc tir An D6 Duong va tur ngoai khoi Tay Bic Uc gan hon va nhanh
hon, ¢ thé dong vai tro 1a dong luc truc tiép toi nuéc troi mua he trén Bién Dong noi
chung va SVU noi riéng.

Biang 1. Téng hop co ché hinh thanh cac ving nudc trdi trong ving bién Viét Nam

Ving nwec | Gidven | Xoay wng Hoan luu Hoan luu
trdi bor SUAtgi6 | nwéc miahe | nwéc ven biy OV
BOX-NC - - P C P
BOX-SC C - P - -
BOX-OF - C P - P
BOX-MK - P P P

*)Ghi ch(: C: Thanh phan chi dao; P: Thanh phan phy; ?: Chua xéac dinh
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Hinh 3. SST (°C) tir s6 liéu thuc do (TSG, a) va két qua tir md hinh (SYMPHONIE,
b) theo quy dao cua tau R/V ALIS ngoai khoi ctra song Mékéng vao thang 6 nam 2014,
Mili tén hién thi vi tri caa SST cuc tiéu (~ 28,2 °C ca thuc do va mé hinh) dugc do dac

gan Con Pao (~ 8,6 °E - 106,6 °E) vao ngay 25/06/2014. So dd SST (°C) vao ngay

25/06/2015 tir anh vé tinh OSTIA (c), COPERNICUS (d) va SYMPHONIE (e).
Puong vién mau hong 1a dudng dang nhiét Tref = 29,2 °C (T Duy Théi va cs., 2022)

3. Nhirng vén dé khoa hoc con bé ngé

Van d& nghién ciu hién twong nudc troi & Bién Pong, bao gdm ca ving nudc troi ven bo
Viét Nam ngay cang tré nén quan trong hon trong nhitng nam qua badi sy tac dong manh
mé& cua bién d6i khi hau, moi trudng va ca nhitng tac dong cua con ngudi. Chung anh
huong dén nhimng thay doi trong chu trinh cacbon, khi hau khu vuc va hé thong khai thac
thay hai san. Tuy nhién, mac du nghién ctu sau rong va su hiéu biét ngay cang cao vé tam
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quan trong cua hé théng nuéc troi, nhung van ton tai nhiéu thach thire va cac van dé khoa
hoc con bo ngo sau day:

> Chudi sb liéu do dac va quan tric chua da dai do han ché vé kinh phi va trang thiét bi
bén canh nhiing 1y do khac nhu sy khé khin trong viée do dac cac thdng sé vat ly, sinh
dia hoa trong thoi ky dién ra nudc trdi boi vi ching bién dbi kha nhanh va khéng dé
dang dé xac dinh dugc dau 13 tAm nudc troi dé tién hanh ldy mau. Can thiét phai co
thiét bj do dac tu dong, da yéu t6 (khdng bi anh huong boi cac diéu kién thoi tiét cuc
doan) dé thu thap duoc sb lidu d6 phan giai cao vé khong gian va thoi gian & khu vuc
Bién Pong van 1a thach thirc 16n di véi cac nha nghién ciu.

> Céc hé théng xody quy mé vira trong Bién Pong hoat dong rat phic tap, tao diéu kién
thuan loi cho viéc hinh thanh cac cau tric cdp d6 nho co kich thudc tir 1-20 km (Wang
va cs., 2003; Hu va Wang., 2016; Lin va cs., 2020). Trong khu vuc SVU, cac xoay quy
mo cén trung binh (submesoscale) phat trién vé phia Bong Nam cua Viét Nam lién
quan dén dong xiét manh vé phia Dong vao mua hé phan nao dugc dé cap trong nghién
cuu cua Lin va cs., (2020). Tuy nhién, viéc xac dinh nhimg dong gop cua ching nhu
thé nao 1én su bién dong cua nudéc troi trong nghién cuu cua ca mo hinh sb va quan tric
anh vé tinh & quy md nay do vy con rat han ché.

> Hién tuong nudc troi bién dong theo thoi gian va khong gian dudi tac dong va anh
huong cua cac dédc trung khi tuong kich thudc lon, trung binh va nho cua cac nha
nghién ctru trong va ngoai nudc cho dén nay di dat duoc mot sb két qua nhat dinh. Gan
day nhat 1a dé tai Boc 1ap nha nude (PTPL.CN-28/17) da 1am rd hon nhirng bién dong
ctia nude troi & quy md lién mua va ¢ nhitng két qua 1am co so khoa hoc cho viéc xay
dung duoc md hinh du bao nuéc trdi, tuy nhién dé c6 thé du béo nhanh hién tuong nay
khong phai 1a diéu don gian. Ngay ca khi ¢ gang md phong, tinh toan hoi ¢b va phan
tich chudi sé liéu theo thoi gian ciia nudc troi hodn toan dwa trén nhitng tham s6 dai
dién khac nhau nhu su do dac thuc té hay sir dung mé hinh hda, phan tich anh vé tinh
(chlorophyll-a, nhiét do bé mit bién, do man, ... trong cac cdng trinh cua Sasai va cs.,
(2013), Jing va cac cs., (2011), Liu va cs., (2011, 2013), Xie va cs., (2003), Hong va
cs., (2008)) van con nhiéu van dé can duoc lam rd.

> Phan 16n c&c nghién ciru dd quan sat sy bién dong cua nudce troi theo quy md thoi gian
lién mua, trong d6 c6 ca két hop voi hién twong El Nifio va ENSO (Villanoy va cs.,
2011, Zhao va Tang, 2007; Ngd Mai Han & Hsin 2021), tuy nhién cac nghién cau lai it
quan tdm dén bién dong theo chu ky ngan (ndi mua, bio va céc cuc tri thoi tiét). Lién
quan dén su bién do6i theo gi6 mua va nhitng bién dong ngan han quy md noi mua
thudng cd mdi quan hé mat thiét d¢én cac xody thuan nhiét dsi (Hu va cs., 2016). Vai
trd cua cac xody thuan nhiét déi trong viéc 1am mat bé mit bién da ting 1én 50 % khi
chung di qua khu vuc c6 nudc troi ¢ Bac Bién Pong (Xu va cs., 2019), tuy nhién anh
huéng cua cac con bdo dén hoat dong cua nudc trdi & khu vuc SVU van can duoc
nghién ctru thém.

> Céc phan tich cu thé vé hé thong tuong tac khi - bién - dat lién, anh huong va tuong tac
cua cac hé thong khi tugng tir cac khu vuc Tay Thai Binh Duong, An D6 Duong I1én
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hién twong nudc troi & khu vuc SVU van chua dugc nghién ciu sau. Nghién cau vé
nuéc troi do do ton tai kha nhiéu thach thic khi mé hinh khi hau cling khong ching
minh duoc sy hiéu qua cao trong viéc tao ra cac két qua c6 tinh 6n dinh caa nuéc trdi
(Wang va cs., 2010).

> Budc ddu danh gia vai trd cta hoan luu xoay cuc bd & ciu tric cp do nho co tinh chat
hon loan manh 1én su bién dong lién mua caa SVU (Nguyén Bic Da va cs., 2019; To
Duy Thai va cs., 2022), tuy nhién cac van chua dinh luong duoc sy anh huong cua bién
thién noi tai dai dwong (OIV) Ién bién dong noi mua cua SVU. Bac biét can 1am rd co
ché cua vung nudc trdi ngoai khoi song Mékong.

> Trong khu SVU, tan suit xuat hién va cuong d6 cua nudc troi thay doi dang ké tay
thudc vao vj tri trung tdm caa ching. Can lam 1 dinh luong dwoc anh huong cua luc
cudng birc khi quyén tuan suét cao (bao gom ca (ing suét gi6 va xody tng suat gio) va
hoan luu ven bo (bao gdm ca dong chay Xiét huéng dong) vao mua he ngoai khoi bo
bién Nam Viét Nam véi nhitng thay doi lién tuc vé tan suat xuat hién va cuong do6 cua
SVu.

Két luan

Nhom tac gia da thu thap, hé théng hoa, phan tich tai liéu, tong quan va cap nhat cac két
qua nghién ctitu méi nhat co lién quan dén hién tuwong nudc troi & Bién Pong, trong tam 4
khu vuc SVU, ¢6 gang 1am ndi bat 1én cic nguyén nhén, co ché cua tirng phan ving nudc
trdi theo quy md vé khéng gian va thoi gian khac nhau. Két qua cho thiy nudc troi vao
mua he trén vung ven bo va ngoai khoi phia Nam Viét Nam la mét trong nhiing dac diém
hai vin quan trong nhit & Bién Pong. Cac két qua nghién ciu cho thay ap luc gié dia
phuong doc theo bd bién, gay ra van chuyén Ekman mang nudc trén ting mit ra ngoai
khoi, c6 thé tao ra diéu kién thuan loi cho nudc troi ven bo phat trién 1a mot trong nhiing
yéu t6 chinh trong viéc kiém soat sy thay doi hang ndm cua nudc trdi ven bo. Sy ting
cudng cua hé théng xody ludng cuc va ung Suit gio ngoai khoi bo bién phia Nam Viét
Nam, di kem v6i viéc mo rong Cau trac xody ludng cuc vé phia Pong Viét Nam, sy dich
chuyén vé phia Nam cua dong xiét hudéng dong va su ting cudng cua dong xody thuan lién
két v6i dong chay doc bo huéng Nam 1a nguyén nhan dan dén sy khuéch dai cudng do
nuéc troi trong phan phia Nam tdm nudc troi, nhung ching lai 1am giam di su phat trién
cua dong trdi trong khu vic phia bic cua tdm ndy. Ciu trac xoay kép duoc phat trién
manh 1a diéu kién thiét yéu cho su hinh thanh caa ving lanh ngoai khoi khu vuc nghién
ctru. Céc nghién ctru da chi ra 03 phan ving chinh cua nuéc trdi & khu vuc SVU véi céc
nguyén nhan va co ché hinh thanh khac nhau va 01 phan ving & ngoai khoi cira sdng
Mékéng can dugc nghién ciru thém.

Cac nghién ctru dd gop phan sang toé nhiing hiéu biét vé nguyén nhan, co ché hinh thanh,
kha nang bién dong caa hién tugng nudc troi ¢ khu vuc SVU, bén canh do van rat can
phai chi tiét hoa va dinh luong hon véi cac ly do sau: (1) Céc chudi sb liéu tir cac két qua
phan tich anh vién tham nhleu nim trén tang mat (mac du da duoc dong b6 hda va phan
tich lai). (2) Chua c6 cac s liéu khao sat thuc té 6 phan giai cao dé ddi chung vai két qua
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tinh todn, mod hinh héa va phan tich théng ké ngudn di liéu vé tinh. (3) Cac chi s6 nuéc
trdi cho dén nay van chu yéu duogc sir dung 1a nhiét do ting mat, cac chi sé khac con han
ché vé do tin cay. (4) Ngudn gbc caa nudc trdi tir dau ti can dugc 1am rd va vai trd ciua
céc bién thién noi tai dai dwong anh huong thé nao dén sw bién dong cua nudc troi? (5)
Tuong tac gitra bién-luc dia, bién-khi quyén va cac tai bién thién nhién dén nudc trol’? (6)
Cac h¢ qua song song cua nudce trdi véi cac qua trinh vat ly, thuy vén, sinh thai, nguon loi
can duoc nghién ciu thém. Hon nita, mac du tim quan trong cua qua trinh nudc chim 1a
rat 16n, hién teong nay phan 16n di bi bo qua.

Loi cam on: Bai viét 1a két qua nghlen ctru cua Dé tai cap qudc gia “Nghlen ctru mot sd
qua trinh tuong tac bién - khi quyén - luc dia va bién dong moi truong & Bién Dong .
béi canh bién ddi khi hau trong khudn khd Chuong trinh IOC-WESTPAC”, mi sb
DTDBL.CN-28/17. Cong trinh ndy Chao ming ky niém 100 nam thanh 1ap Vién Hai duong
hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

Tai liéu tham khao

Anderson, D. M., & Prell, W. L. (1993). A 300 KYR record of upwelling off Oman during
the late quaternary: Evidence of the Asian southwest monsoon.
Paleoceanography, 8(2), 193-208. https://doi.org/10.1029/93pa00256.

Barthel, K., Rosland, R., & Thai, N. C. (2009). Modelling the circulation on the
continental shelf of the province Khanh Hoa in Vietnam. Journal of Marine
Systems, 77(1-2), 89-113. https://doi.org/10.1016/j.jmarsys.2008.11.010.

Bombar, D., Dippner, J. W., Doan, H. N., Ngoc, L. N., Liskow, I., Loick-Wilde, N., and
Voss, M. (2010). Sources of new nitrogen in the Vietnamese upwelling region of
the East Sea. Journal of Geophysical Research, 115(C6). https://doi.org/10.1029/
2008jc005154.

Bui Hong Long, Tran Van Chung, 2010. Some experimental calculation for 3D currents in
the strong upwelling region of southern central Vietnam using finite element
method. Proceedings of the International Conference Marine Biodiversity of East
Asian Seas: Status, challenges, and sustainable development, Nha Trang,
Vietnam, 165-177.

Chen, C., and Wang, G. (2014). Interannual variability of the eastward current in the
western East Sea associated with the summer Asian monsoon. Journal of
Geophysical Research: Oceans, 119(9), 5745-5754. https://doi.org/10.1002/
2014jc010309.

Chen, T.-C., Tsay, J.-D., & Matsumoto, J. (2017). Interannual variation of the summer
rainfall center in the East Sea. Journal of Climate, 30(19), 7909-7931.
https://doi.org/10.1175/jcli-d-16-0889.1.

Da, N. D., Herrmann, M., Morrow, R., Nifio, F., Huan, N. M., and Trinh, N. Q. (2019).
Contributions of wind, ocean intrinsic variability, and ENSO to the interannual
variability of the south Vietnam upwelling: A modeling study. Journal of
Geophysical Research: Oceans, 124(9), 6545-6574. https://doi.org/10.1029/
2018jc014647.

773


https://doi.org/10.1029/
https://doi.org/
https://doi.org/10.1029/

BUi Hong Long, Té Duy Thai, Tran Vian Chung, Pham Sj Hoan

Dippner, J. W., Nguyen, K. V., Hein, H., Ohde, T., & Loick, N. (2007). Monsoon-induced
upwelling off the Vietnamese coast. Ocean Dynamics, 57(1), 46-62.
https://doi.org/10.1007/s10236-006-0091-0.

Dippner, J. W., Lam, N. N., Hai, D. N., Subramaniam, A., 2011. A model for the
prediction of harmful algae blooms in the Vietnamese upwelling area, harmful
algae, 6(10): 606-611. doi:10.1016/j.hal.2011.04.012.

Fang, W. (2002). Seasonal structures of upper layer circulation in the southern East Sea
from in situ observations. Journal of Geophysical Research, 107(C11).
https://doi.org/10.1029/2002jc001343.

Gan, J., & Qu, T. (2008). Coastal jet separation and associated flow variability in the
southwest East Sea. Deep Sea Research Part I: Oceanographic Research Papers,
55(1), 1-19. https://doi.org/10.1016/j.dsr.2007.09.008.

Grégorio, S., Penduff, T., Sérazin, G., Molines, J.-M., Barnier, B., & Hirschi, J. (2015).
Intrinsic variability of the Atlantic meridional overturning circulation at
interannual-to-multidecadal time scales. Journal of Physical Oceanography,
45(7), 1929-1946. https://doi.org/10.1175/jpo-d-14-0163.1.

Gu, Y. Z, J. Y. Pan, and P. L. Li (2015), Remote sensing studies of an upwelling jet in
Guangdong coastal water, IEEE J. Sel. Top. Appl. Earth Obs. Remote Sens., 8(1),
160-170.

Guo, J., Fang, W., Fang, G., & Chen, H. (2006). Variability of surface circulation in the
East Sea from satellite altimeter data. Chinese Science Bulletin, 51(S2), 1-8.
https://doi.org/10.1007/s11434-006-9001-6.

Hai, D.-N., Lam, N.-N., & Dippner, J. W. (2010). Development of Phaeocystis globosa
blooms in the upwelling waters of the South Central coast of Vietnam. Journal of
Marine Systems, 83(3-4), 253-261. https://doi.org/10.1016/
j.jmarsys.2010.04.015.

He, Z. G., D. X. Wang, and J. Y. Hu (2002), Features of eddy kinetic energy and variations of
upper circulation in the East Sea, Acta Oceanol. Sin., 21(2), 305-314.

Hein, H. (2008). Vietnam Upwelling-Analysis of the upwelling and related processes in
the coastal area off South Vietnam (Doctoral dissertation, Staats-und
Universitatsbibliothek Hamburg Carl von Ossietzky).

Hong H, Zhang C, Shang S, Huang B, Li Y, Li X and Zhang S (2008). Inter-annual
variability of summer coastal upwelling in the Taiwan Strait. Continental Shelf
Research, 29(2): 479-484.

Hu, J., & Wang, X. H. (2016). Progress on upwelling studies in the China seas. Reviews
of Geophysics, 54(3), 653-673. https://doi.org/10.1002/2015rg000505.

Kuo, N.-J., Zheng, Q., and Ho, C.-R. (2004). Response of Vietnam coastal upwelling to
the 1997-1998 ENSO event observed by multisensor data. Remote Sensing of
Environment, 89(1), 106-115. https://doi.org/10.1016/j.rse.2003.10.009.

LaFond, E. C., 1963. Physical oceanography and its relation to the marine organic
production in the East Sea. In: Ecology of the Gulf of Thailand and the East Sea.
A report on the results of the NAGA expedition, 1959-1961. Southeast Asia

774


https://doi.org/10.1016/

HOI NGHI BIEN DONG 2022
Nha Trang, 13-14/09/2022

research program, University of California, Scripps Institution of Oceanography,
La Jolla, pp. 5-33.

Li, Y., Han, W., Zhang, L. (2017). Enhanced decadal warming of the Southeast Indian
Ocean during the recent global surface warming slowdown. Geophysical
Research Letters, 44(19), 9876-9884. https://doi.org/10.1002/2017gl075050.

Li, Y., Han, W., Wilkin, J. L., Zhang, W. G., Arango, H., Zavala-Garay, J., Levin, J., and
Castruccio, F. S. (2014). Interannual variability of the surface summertime
eastward jet in the East Sea. Journal of Geophysical Research: Oceans, 119(10),
7205-7228. https://doi.org/10.1002/2014jc010206.

Lin, H., Liu, Z., Hu, J., Menemenlis, D., & Huang, Y. (2020). Characterizing meso- to
submesoscale features in the East Sea. Progress in Oceanography, 188, 102420.
https://doi.org/10.1016/j.pocean.2020.102420.

Liu, J. F., K. X. Mao, M. Yan, X. D. Zhang, and Y. J. Shi (2006), The general distribution
characteristics of Luzon cold eddy [in Chinese with English abstract], Mar.
Forecasts, 23(2), 39-44.

Liu, Y., Z. Peng, C.-C. Shen, R. Zhou, S. Song, Z. Shi, T. Chen, G. Wei, and K. L.
DeLong (2013), Recent 121-year variability of western boundary upwelling in
the northern East Sea, Geophys. Res. Lett., 40, 3180-3183,
doi:10.1002/grl.50381.

Loick, N., Dippner, J., Doan, H. N., Liskow, I., & Voss, M. (2007). Pelagic nitrogen
dynamics in the Vietnamese upwelling area according to stable nitrogen and
carbon isotope data. Deep Sea Research Part I: Oceanographic Research Papers,
54(4), 596-607. https://doi.org/10.1016/j.dsr.2006.12.009.

Loick-Wilde, N., Bombar, D., Doan, H. N., Nguyen, L. N., Nguyen-Thi, A. M., Voss, M.,
and Dippner, J. W. (2017). Microplankton biomass and diversity in the
Vietnamese upwelling area during SW monsoon under normal conditions and
after an ENSO event. Progress in Oceanography, 153, 1-15.
https://doi.org/10.1016/j.pocean.2017.04.007.

La, X., F. Qiao, G. Wang, C. Xia, and Y. Yuan (2008), Upwelling off the west coast of
Hainan Island in summer: Its detection and mechanisms, Geophys. Res. Lett., 35,
L02604, doi:10.1029/2007GL032440.

Ngo, M., and Hsin, Y. (2021). Impacts of wind and current on the interannual variation of
the summertime upwelling off southern Vietnam in the East Sea. Journal of
Geophysical Research: Oceans, 126(6). https://doi.org/10.1029/2020jc016892.

Penduff, T., Juza, M., Barnier, B., Zika, J., Dewar, W. K., Treguier, A.-M., Molines, J.-
M., & Audiffren, N. (2011). Sea level expression of intrinsic and forced ocean
variabilities at interannual time scales. Journal of Climate, 24(21), 5652-5670.
https://doi.org/10.1175/jcli-d-11-00077.1.

Sadatzki, H., Sarnthein, M. & Andersen, N. (2016) Changes in monsoon-driven upwelling
in the East Sea over glacial Terminations | and Il: a multi-proxy record. Int J
Earth Sci (Geol Rundsch) 105, 1273-1285. https://doi.org/10.1007/s00531-015-
1227-6.

775



BUi Hong Long, Té Duy Thai, Tran Vian Chung, Pham Sj Hoan

Sérazin, G., Meyssignac, B., Penduff, T., Terray, L., Barnier, B., & Molines, J.-M. (2016).
Quantifying uncertainties on regional sea level change induced by multidecadal
intrinsic oceanic variability. Geophysical Research Letters, 43(15), 8151-8159.
https://doi.org/10.1002/201691069273.

Shaw, P.-T., & Chao, S.-Y. (1994). Surface circulation in the East Sea. Deep sea research
part I Oceanographic  Research  Papers, 41(11-12), 1663-1683.
https://doi.org/10.1016/0967-0637(94)90067-1.

Tang, D., Kawamura, H., Van Dien, T., & Lee, M. (2004). Offshore phytoplankton
biomass increase and its oceanographic causes in the East Sea. Marine Ecology
Progress Series, 268, 31-41. https://doi.org/10.3354/meps268031.

To Duy, T., Herrmann, M., Estournel, C., Marsaleix, P., Duhaut, T., Bui Hong, L., and
Trinh Bich, N. (2022). The role of wind, mesoscale dynamics, and coastal
circulation in the interannual variability of the South Vietnam Upwelling, East
Sea - answers from a high-resolution ocean model, 18, 1131-1161,
https://doi.org/10.5194/0S-18-1131-2022.

Waldman, R., Somot, S., Herrmann, M., Sevault, F., & Isachsen, P. E. (2018). On the
chaotic variability of deep convection in the Mediterranean Sea. Geophysical
Research Letters, 45(5), 2433-2443. https://doi.org/10.1002/2017gl076319.

Wang, B., LinHo, Zhang, Y., and Lu, M.-M. (2004). Definition of East Sea monsoon
onset and commencement of the East Asia summer monsoon*. Journal of
Climate, 17(4), 699-710. https://doi.org/10.1175/2932.1.

Wang, G., Su, J., & Chu, P. C. (2003). Mesoscale eddies in the East Sea observed with
altimeter data. Geophysical Research Letters, 30(21).
https://doi.org/10.1029/2003g1018532.

Wang, Y., G. Fang, Z. Wei, F. Qiao, and H. Chen (2006c), Interannual variation of the
East Sea circulation and its relation to El Nino, as seen from a variable grid
global ocean model, J. Geophys. Res. Ocean.,111(11), 1-15, doi:10.1029/
2005JC003269.

Wang, Y.-L., and Wu, C.-R. (2020). Nonstationary El Nifio teleconnection on the post-
summer upwelling off  Vietnam. Scientific Reports, 10(2).
https://doi.org/10.1038/s41598-020-70147-2.

Wu, C.-R., Wang, L.-C., Wang, Y.-L., Lin, Y.-F., Chiang, T.-L., & Hsin, Y.-C. (2019).
Coherent response of vietnam and sumatra-java upwellings to cross-equatorial
winds. Scientific Reports, 9(1). https://doi.org/10.1038/s41598-019-40246-w.

Wu, R. S., and L. Li (2003), Summarization of study on upwelling system in the East Sea
[in Chinese with English abstract], J. Oceanogr. Taiwan Strait, 22(2), 269-276.

Xie, S.-P., Chang, C.-H., Xie, Q., & Wang, D. (2007). Intraseasonal variability in the
summer East Sea: Wind jet, cold filament, and recirculations. Journal of
Geophysical Research, 112(C10). https://doi.org/10.1029/2007jc004238.

Xie, S.-P., Xie, Q., Wang, D., and Liu, W. T. (2003). Summer upwelling in the East Sea
and its role in regional climate variations. Journal of Geophysical Research,
108(C8). https://doi.org/10.1029/2003jc001867.

776


https://doi.org/10.1029/2003gl018532

HOI NGHI BIEN DONG 2022
Nha Trang, 13-14/09/2022

Xu, J. D., S. Z. Cai, L. L. Xiong, Y. Qiu, and D. Y. Zhu (2013), Study on coastal
upwelling in eastern Hainan island and western Guangdong in summer, 2006 [in
Chinese with English abstract], Acta Oceanol. Sin., 35(4), 11-18.

Xu, J. D, S. Z. Cai, L. L. Xiong, Y. Qiu, X. W. Zhou, and D. Y. Zhu (2014),
Observational study on summertime upwelling in coastal seas between eastern
Guangdong and southern Fujian [in Chinese with English abstract], J. Trop.
Oceanogr., 33(2), 1-9.

Zhuang, W., D. X. Wang, J. Y. Hu, and W. S. Ni (2006), Response of the cold water mass
in the western East Sea to the wind stress curl associated with the summer
monsoon, Acta Oceanol. Sin., 25(4), 1-13.

AN OVERVIEW ON COASTAL UPWELLING IN
VIETNAMESE WATERS, EAST SEA, VIET NAM

Long Bui-Hong", Thai To-Duy, Chung Tran-Van
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Abstract. The coastal upwelling has been studied globally because the upwelling has a significant
influence on biogeochemical cycles and primary productivities. In the Vietnam coast
area, especially in the South Central zone, the upwelling appears from June to August
every year during the period of strong southwest monsoon. The coastal upwelling area
has been recognized in many scientific publications as the strong upwelling area with
specific characteristics of oceanography. In recent years, researches on upwelling in
east of Vietnam and surrounding areas have been published quite a lot, and since then
new perspectives have also arisen from different approaches. For a review more about
studying this upwelling area, we have collected, systematized, analyzed the literature
and updated the latest research results related to the strong upwelling phenomenon in
the Vietnam sea, trying to highlight the causes and mechanisms of each region
according to different spatial and temporal scales, besides emphasizing the scientific
issues that are still open to be clarified in the future.
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