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MOI LIEN HE GIUA ENSO VA QBO TREN VUNG NHIET POI
THAI BINH DUONG
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Truong Pai hoc Tai nguyén va Méi truong Ha Noi
Tém tit

OBO la dao dong twa hai nam dwoc Ebdon va cong su phat hién nam 1960. Ddy
la hién twong dao dong khi quyén hién tiwong dao dong trong déi gié & khi quyén tang
cao trén khu vuee nhiét déi thay doi tir hiudng Pong sang Tdy va sau dé doi hedng
ngwoc lai tré vé Pong, Idp lai trong khodng thoi gian 02 ndm mét lan (28 - 29 thdng)
o xich dao. QBO anh huong lon dén thoi tiét va khi héu trén khu vuc nhiét déi Thai
Binh Duong, déc biét la khi két hop véi ENSO. Chi sé El Nino va OBO ¢é méi twong
quan chdt ché hon so véi La Nina. QBO thuong lan truyén chdm ¢ pha La Nina trong
4 thang dau, song OBO lan truyén nhanh hon ¢ pha El Nino trong 4 thdng cudi ndm.

Tw khoa: ENSO; QBO; QBOW; QBOE.
Abstract
Relationship between ENSO and QBO in the Tropical Pacific

OBO is a quasi - biennal oscillation discovered by Ebdon et al. in 1960. This
is the phenomenon of atmospheric oscillation in the wind zone of tropical the upper
atmosphere that changes from East to West and reverses with period of 02 years (~
28 - 29 months). QBO influences on the weather and climate over the tropical Pacific,
especially combined with ENSO. El Nino phare and QBO are more closely correlated
than La Nina phare. QBO usually spreads slowly in the La Nina phase in the first 4
months, but QBO spreads more quickly in the EI Nino phase in the last 4 months of
the year.

Keywords: El Nino - Southern Oscillation; Quasi- biennal oscillation; Quasi -
biennal oscillation westerlies; Quasi - biennal oscillation esterlies.

1. Mé dau

Thai Binh Duong 1a khu vuc chiu anh
hudng cta cic hé théng hoan luu quy mo
l6n va cac qua trinh tuong tac dai duong
- khi quyén. Trong dé, hoat dong cua El
Nino - Dao dong nam (ENSO), dao dong
tua hai nam (QBO) 1a nhitng nguyén nhan
gy ra su bién d6i khi quyén giita ting
binh lvu xich dao va tang d6i luu nhiét
ddi trén khu vuce nay.

Trén khu vuc Pai Tay Duong, QBO
twong quan voi sb luong xuét thuan nhiét
ddi. Song ¢ khu vuc Théi Binh Duong,

QBO tuong quan vdi nhiét d0 mat nudc
bién (SST), gi6 mua, ENSO va xoay
thudn nhiét doi.

Gray va cong su (1992) [1] dua ra co
ché tic dong ctia QBO 1én ENSO, thé hién
QBO pha Péng da thay doi hoat dong ddi
luu trén khu vuc Tay Thai Binh Duong.
Diéu nay lam thay d6i khi ap bé mat bién
(chi s6 SOI mang gia tri 4m), ting cudng
hoat dong cua song Kenvin. Méc du mot
sO chi tiét ctia co ché 1a gia thuyét, nhung
két qua da dwa ra 1ap luan ring QBO tang
binh luu c6 anh hudng dén hoat dong
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cia ENSO. Pé chimg minh cho nhiing
nghién ctu cua Gray va cong su (1992),
Yoshio Kawatani va cong su (2019) [5]
da st dung m6é hinh MIROC (d¢ phan
giai ngang 1.125) ¢6 tham s héa séng va
khéng tham sb hoa song.

Két qua chi ra rang:

1) Thoi gian cia QBO ngén hon chu
ky cua El Nino va sy khac biét trong xu
hudng gi6 vi hudng cua QBO 14 rd rang,
dic biét trong tang binh luu dudi;

2) C6 song trong trudng xudt hién
trong tang binh luu dudi véi sé song 16n
hon 43 va d¢ dai song 930 km;

3) Viéc tang cuong cuong dd song
trong truong s& gép phan ting cuong
QBO;

4) Sy tang cuong pha El Nino
lam giam tién trinh chuyén pha QBO.
Christopher C. Collimore va cong su
(2003) [1] chi ra mdi quan hé dao nguoc
la d6i luu ting cuong & phia Tay va
giam ddi luu pha Pong ciia QBO. Nhiing
thay d6i trong ENSO dan dén thay doi
vé cuong d6 cia QBO (M. Taguchi va
cong su, 2010 [3] ). QBO s& phét trién
xubng tang d6i luu thoi ky Mua Pong,
trén khu vuc Bic Thai Binh Duong trong
diéu kién La Nina (Hansen va cong su,
2016 [2]).

Tai Viét Nam, céc nghién ctru vé moi
lién hé gitta ENSO va QBO c¢6 phan han
ché, méi dung lai trong viéc nghién ciru
dic diém cua QBO. Trong khi d6, anh
huong cia cac dao dong nay 1én thoi tiét
va khi hau khu vuc 1a hién hitu. Muc dich
cua bai bao la xac dinh duoc dac diém cua
dao dong QBO, danh gia duoc mbi quan
hé cua QBO va ENSO theo thoi gian va
khong gian.
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2. S6 liéu va phwong phap nghién
ciru

2.1. Nguon sé ligu

- Sé lidu QBO 1a b sb lidu gi6 trung
binh vi hudng theo thang tai cac muc 70,
50, 40, 30, 20, 15, 10 hPa va mét by dix
lidu tir nam 1953 dén thang 4 nam 2020.
S6 lidu nay duogc tao ra béng cach két hop
cac quan sat song vo tuyén cua tram tai
dao Canton, quin dao Gan/Maledive va
duoc téng hop boi Truong Dai hoc Berlin.

- S6 liéu nhiét do mat nudc bién
(SST) duoc str dung trén vung Nino 3.4
hang thang va dugc cung cip boi Trung
tam Dy bdo khi hiu cia Hoa Ky tr ndm
1953 dén thang 4 nam 2020. Thoi ky
ENSO dugc xac dinh theo trung binh
trugt 3 thang SSTA khu vuc Nino 3.4
v6i ngudng + 0,5 °C va phai dat it nhét
5 thang. Ngudng véi ENSO trung binh 1a
+1 °C va v6i ENSO manh la +1,5 °C.

2.2. Phwong phdp nghién ciru

- Phuong phap théng ké: dé tinh chi
sd trung binh truot 03 thang SST Nino
3.4 trén khu vuc Thai Binh Duong. Tt do
chon ra cac nam c6 El Nino (EL) va La
Nina (La). Theo thong ké trong giai doan
1953 dén thang 4 nam 2020 ¢ 16 dot El
Nino (EL) va 20 dot La Nina (LA).

- Phuong phap xac dinh méi quan hé
gitra cuong do QBO trong cac ndm ENSO
la cuwong do trung binh gi6 Tay (gi6 Dong)
trong riéng tung giai doan c6 EL va LA
dugc xac dinh bang tong gia tri gié Tay
(Pong)/tong sb thang c6 gié Tay (Pong)
dién ra trong giai doan EL va LA, dé thy
dugc sy bién d6i gié qua cac giai doan.

- Phuwong phap xac dinh méi quan hé
gitra chi s6 QBO va chi s6 ENSO: Thoi
gian QBO pha Tay (Pong) kéo dai trong
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cac dot EL va LA duoc x4c dinh bang
tong sd ngay c6 gia tri am (dwong) cua
gié vi hudng. Ngoai ra, tac gia tinh toan
hé s twong quan gitta chi s6 QBO va chi
s6 ENSO dé nham khang dinh thém tinh
chic chin trong céc két luan.

3. Két qua va thao luin

3.1. Déc diém ciia QBO

Trong khoang thoi gian tir 1953 dén
thang 4 nam 2020, trén muc 50 hPa (Bang
1), c6 30 dot QBO pha bong (QBOE) va
30 dot pha Tay (QBOW). QBO pha Tay
c6 tong sd 486 thang va QBO pha Pong
c6 tong s6 309 thang. Trung binh pha Tay
kéo dai khoang 16 thang va pha Tay kéo
dai khoang 10 thang. Dot kéo dai nhat ciia
pha Tay dat 26 thang, trong giai doan tu
thang 3/1999 dén thang 4/2001 va ngan
nhit dat 08 thang, tir thang 8/2015 dén
thang 3/2016. Pot kéo dai nhit cua pha
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bong dat 17 thang, trong giai doan tu
thang 7/1991 dén thang 11/1992 va dot
ngin nhit dat 04 thang, tir thang 02/2020
dén thang 5/2020.

Trén muc 30 hPa (Bang 2), trong
khoang thoi gian nghién ctru c6 29 dot
QBO pha Tay va 28 dot pha Bong. QBO
pha Tay c6 tong s 400 thang va tong b
14 406 thang d6i voi QBO pha Pong. Thoi
gian hoat dong trung binh cua gi6 Tay kéo
dai khoang 15 thang va gié Pong 1a 14
thang. Pha gié Tay hoat dong lau nhét c6
thé kéo dai dén 24 thang, tir thang 6/2015
dén thang 5/2017 va thoi gian hoat dong
ngan nhat 1a 07 thang, tir thang 6/1959
dén thang 12/1959. Bén canh d6, dot pha
Pong dai nhit dat 21 thang, trong giai
doan tir thang 6/1988 dén thang 02/1990
va dot ngan nhat kéo dai 08 thang tir thang
5/1972 dén thang 12/1972.

Bang 1. Thoi gian dién ra ciia cdc pha OBO trén muyc 50 hPa (don vi: thang)

X 2 X Thoi gian DQ‘t DQ‘t
My 50 hPa S0 dgt Tong 50 trung binh dai nhat ngz'in nhat
QBOW 30 dot 486 16 26 8
QBOE 30 dot 309 10 17 4
Bing 2. Thoi gian dién ra ciia cdc pha QBO trén muc 30 hPa (don vi: thing)
Muc 30 hPa So dot | Tong sb Thet il‘:::;ltmng Pot dai nhit Pot ngin nhat
QBOW 29 dot 400 15 24 7
QBOE 28 dot 406 14 21 8

Nhin chung, chi s gi6 Dong (30 -
35 m/s) thuong 16n hon gié Tay (15 - 20
m/s) ¢ ca hai myuc 50 hPa va 30 hPa. Tuy
nhién, pha gié Tay hoat dong lau hon pha
gi6 bong. Chu ky dao dong cua QBO
khoang 20 - 36 thang vdi1 thoi gian trung
binh la 28 thang.

3.2. Mbi quan hé giita QBO trong
thoi ky ENSO

* QBOW trong cac dot EL va LA

Hinh 1 chi ra QBOW tai myc 30 hPa
trong cac dot EL c¢6 cudng d6 16n nhat
trong giai doan thang 6/1982 dén thang
7/1983. Bén canh do, trong tong s6 16
dot EL c6 02 dot khong co6 gid Tay thinh
hanh, d6 la giai doan tur thang 7/1991
dén thang 7/1992 va tir thiang 8/2009
dén thang 4/2010. Béi gié Tay co cuong
dd tang lén trong cac giai doan tur thang
9/1963 dén thang 7/1983 va c6 cuong do
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giam trong cac giai doan tur thang 10/1994
dén thang 4/2010 sau d6 cudng d6 lai ting
rd rét dén giai doan thang 7/2019. Tuy
nhién, QBOW trong cic dot LA cd xu
hudng giam trong cac giai doan tir thang

7/1970 dén thang 02/1984 va tang 1én tir
thang 6/1998 dén thang 4/2009, & nhiing
giai doan khac cuong do gioé khong co su
6n dinh. C6 thé thay rang, gié Tay it hoat
dong trong LA & muc nay.

QBOW trong EL
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Hinh 1: QBOW trong cdc dot EIl Nino tai muc 30 hPa

Tai muc 50 hPa, QBOW c¢6 gia tri
16n nhit ¢ giai doan tir thang 6/1982 dén
thang 7/1983. Dbi v6i muc 50 hPa, gié
Tay khong xuat hién trong 02 giai doan,
tir thang 8/1965 dén thang 4/1966 va tir
thang 7/1972 dén thang 3/1973. Cudng
do gié Tay giam trong cac giai doan tu

thang 6/1982 dén thang 4/1995 va cuong
d6 manh 1én trong cac giai doan tiép theo.
Song trong thoi ky LA (Hinh 2), téc do
gié 16n nhét dat 14,3 m/s trong giai doan
tir thang 5/1964 dén thang 3/1965. Céc
chi s6 gié Tay khong c6 nhiéu su chénh
léch qua tirng giai doan & muc nay.
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Muc 50 hPa

Hinh 2: QBOW trong cdc dot La Nina tai mwc 50 hPa
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* QBOE trong cdc dot EL va LA

Hinh 3 thé hién pha gi6¢ Péng trong
diéu kién EL (dau trir trong toc do gid
ding dé phan biét giita ddi gid Tay c6b
dai luong duong va gié Pong cd dai
lugng am). Trén myuc 30 hPa, tde do gid
Pong 16n nhit ¢ trong thoi gian tir thang
11/2014 dén thang 6/2016 va c6 04 dot
EL khong c6 gi6 Bong thinh hanh. Cuong
do gid giam trong cac giai doan tur thang
10/1986 dén thang 4/1995 va ting lén
trong cac giai doan tir thang 10/2006 dén
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thang 6/2016. Bén canh do, QBOE trong
LA c6 cudng do gio 16n nhat trong giai
doan tir thang 9/1962 dén thang 02/1963
o0 muc 30 hPa. Trong téng s6 20 dot LA,
c6 03 dot khong c6 gié Pong xuét hién.
G106 Pong tang cuong do trong giai doan
tir thang 11/1984 dén thang 02/2008 va c6
xu hudng giam di trong giai doan tu thang
9/1962 dén thang 6/1967. Tai muc 50hPa,
QBOE trong EL c6 cuong d¢ 16n hon doi
gié Dong trong LA.
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Hinh 3: QBOE trong cdc dot El Nino tai muc 30 hPa

Nhu vay, QBOW trong LA ¢ muc 30
hPa va 50 hPa déu 16n hon so véi trong
EL. Nguoc lai, QBOE trong EL 16n hon
so voi trong LA & ca hai muc nay.

3.3. Méi quan hé giira chi sé QBO
va chi s6 ENSO

Dua vao chudi s6 liéu QBO trén cac
muc tir 70 hPa dén 10 hPa két hop véi chi
sO trung binh truot ENSO trong toan bd
giai doan nghién ciru, tac gia tinh hé s6
tuong quan gitra hai dir li¢u nay.

Két qua dugc thé hién ¢ Hinh 4 cho
thdy, hé s twong quan gitta QBO va
ENSO rat nho gin nhu sy twong quan
giira chi s6 gi6 va chi s6 ENSO 1a khong
dang ké. Tt muc 70 hPa dén 40 hPa c6
mdi tuong quan 4m va tir muc 20 hPa tro
1én c6 twong quan duong. O muc 30 hPa,
gan nhu khong co sy tuong quan giita cac
chi 6. Muc 70 hPa va 10 hPa la nhiing
muc c6 hé sé trong quan cao hon so véi
cac muc khac.
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Hé sé tuong quan gitra QBO va ENSO
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Hinh 4: H¢ s6 twong quan chi sé6 QBO va chi s6 ENSO

3.4. Méi quan hé giiva chu ky QBO
va chu ky ENSO

Bang 3 thé hién chu ky hoat dong cua
QBO trong thoi ky ENSO. Viéc xac dinh
chu ky dao dong cia QBO xay ra trong tung
diéu kién EL, LA khi loai bo hai yéu t6 sau:
chu ky khong c6 ENSO xuit hién; chu ky
QBO xuit hién & ca diéu kién EL va LA.

T Bang 2 cho thdy ¢6 03 chu ky
khong xuédt hién ENSO va 11 chu ky
xudt hién ca hai hién tuong trong ENSO.
Bén canh do, c6 09 chu ky chi c6 LA
xuét hién va 07 chu ky chi c6 EL. Két
qua cho thiy ring, chu ky QBO thay ddi
trung binh khodng 28 thang thanh 29
thang trong diéu kién LA va 26 thang
ddi véi EL.

Bing 3. Chu ky dao dong ciia QBO trong thoi gian tiv nam 1953 dén thdng 4/2020 (thdng)

Chu ky QBO Thang Chu ky QBO Thang
1953/1954 22 1987/1990 31
1954/1957 28 1990/1992 29
1957/1959 27 1992/1994 27
1959/1961 20 1994/1996 26
1961/1963 30 1997/1998 23
1963/1966 32 1998/2001 35
1966/1968 33 2001/2004 27
1969/1971 25 2004/2006 25
1971/1972 24 2006/2008 23
1973/1975 27 2008/2010 30
1975/1977 29 2010/2013 30
1977/1979 28 2013/2015 28
1980/1982 31 2015/2018 40
1982/1984 28 2018/2020 19
1984/1987 32 QBO trong EL: 26 QBO trong LA: 29
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Bang thé hién chu ky khong cé
ENSO xuét hién (mau tring), chu ky chi
xuit hién EL (mau d6 dam), chu ky chi
xuét hién LA (mau xanh dam), chu ky
xudt hién ca EL va LA (mau xam)

4. Két luin

Sau khi phén tich dic diém cua QBO
va mbi quan hé gitra QBO va ENSO trén
khu vuc Thai Binh Duong, tac gia dua ra
mot sb két qué va nhan xét sau:

- Chi s6 gié Pong (30 - 35 m/s)
thuong 16n hon gié Tay (15 - 20 m/s) va
pha gi6 Tay hoat dong lau hon pha gio
bong. Chu ky dao dong cia QBO khoang
20 - 36 thang vdi thoi gian trung binh la
28 thang.

- Cuong do gid Tay trong LA ¢ myc
30 hPa va 50 hPa déu 16n hon so véi trong
EL. Nguoc lai, cuong do gié Bong trong
EL 16n hon so véi trong LA & ¢4 hai muc
nay.

- QBOW va QBOE trong diéu kién
LA déu c6 thoi gian dién ra 1au hon so
voi EL & ca hai muc 50 hPa va 30 hPa.
Su thay doi thoi gian kéo dai cac dé6i gio
trong LA bat 6n dinh hon so v6i EL.

- Hé sb tuong quan gitta QBO va
ENSO rit nho gan nhu sy twong quan
giita chi s gi6 va chi sé ENSO la khong
dang ké.

- Chu ky QBO thay d6i trung binh
khoang 28 thang thanh 29 thang trong
diéu kién LA va 26 thang d6i voi EL.

- Trong thoi ky EL va LA gié Pong
trong QBO thuong dat cuc dai & muc 10
hPa dén 20 hPa. O pha gié Tay thuong dat
cuc dai & myc 50 dén 70 hPa. Gi6 Dong
hoat dong manh & cac muc cao, gi6é Tay
hoat dong manh & muc thfip.
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