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Tém tit: Viéc phan dinh trang thai cac nim ENSO (EI Nifio, La Nifia hay Neutral) theo di thuong
nhiét d6 nudc bién ving Nino3.4 trung binh ciia 6 thang mua bio (tir thang 6 dén thang 11) vira
dam bao sy thong nhat véi cac thoi ky ENSO theo phan loai cia NOAA vira mang lai nhitng thuin
loi khi xem xét mbi quan hé gitra ENSO va hoat dong ciia XTND trén khu vuc TBTBD va BD.
Theo cach phén loai nay, trong giai doan 1951-2015 ¢6 17 nam (26%) & trang thai El Nifio, 16
nam (25%) & trang thai La Nifia va 32 nam (49%) & trang thai trung tinh. Két qua nghién ctru mdi
quan h¢ gitra ENSO va ) lugng, cép d6 ctia cac XTND hoat dong trén hai khu vec TBTBD va BD
qua bd s6 liéu cia JWTC giai doan 1951-2015 cho thdy trén khu vuc TBTBD, s6 lwong XTND
trong cac nam El Nifio va La Nifia twong duong nhau & khoang 27-28 con/ndm it hon trong cac
nim trung tinh & khoang 28-29 con/nam. Trong khi d6 trén khu vuc BD sb lwong XTND ¢ xu
huéng dat 12-13 con/ndm trong cic nim La Nifia (chiém khoang 45-48% s6 lugng XTND trén
TBTBD) cao hon so véi khoang 11-12 con/nim & cic nam trung tinh (39-40%) va thap nhat &
muc 8-9 con/nam trong nhitng ndm El Nifio (31-33%). Trong 2 khu vuc nghién ciru, ty 1€ XTND
12 bdo rdt manh va ATND & khu vuc TBTBD nhiéu hon khu vye BD trong khi ty 16 XTND la bio
va bdo manh & BP lai cao hon TBTBD. Bén canh dé, ty 16 XTND 14 bio rat manh chiém phén 16n
trong téng s6 XTND hoat dong trén 2 khu vuc nghién ctru, trung binh dat 59,9% trén khu vuc
TBTBD va 47,3% trén khu vie BP. Trong 3 trang thai ENSO, & cac nam El Nifio bdo rat manh c6
ty 18 xay ra cao nhét & ca hai khu vuc (68,5% trén TBTBD va 53,1% trén BD), it nhat (52,1%) trén
khu vuc TBTBD trong nam La Nifia va (45%) khu vuc BP & nhiing nam trung tinh. Trong khi d6
bdo manh trén hai khu vuc TBTBD va BD giam dan tir cac nim trung tinh (tvong Gmg vai 2 khu
vuc lan lugt 1a 16,3% va 22,4%), dén nam La Nifia (14,3% va 14,7%) va thap nhat & nhitng nim
El Nifio (12,4% va 14,5%). Trong 4 cap d0 bio, ty 16 XTND hoat dong trén BP 1a bio rat manh tir
khu vuc TBTBD di véo cao nhét, tiép dén 1a bdo, bio manh va it nhat 1a ATND. Trong sb bao rat
manh va bio manh hoat dong trén khu vic BD thi tap trung cao nhat & nhitng nam EI Nifio tuong
g véi 77% (bdo rat manh), 65% (bdo manh) va thap nhat & nim La Nifia 62% (bdo rat manh),
58% (bdo manh) trong khi & 2 cép d6 con lai (bdo va ATND) ty 1& nay & cac nam La Nifia déu thip
hon ndam EI Nifo.
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1. Mé dau

Hoat dong bao, ap thap nhiét déi no6i chung
phu thudc vao sy thay d6i cua diéu kién moi
truong quy mod 16n gay ra boi cac hién tuong
dao dong khi quyén va dai duong, trong d6 co
hién tuong El Nifio va dao dong nam ENSO (El
Nifio—Southern Oscillation) [1, 2]. Méi quan hé
gitta ENSO va hoat dong cuia bio, ap thap nhiét
dai (goi chung la xody thuén nhiét doi - XTND)
dd dugc nhiéu tac gia trong nudc va trén thé
giéi nghién ctru. Trén khu vyc Nam An Do
Duong (SIO), Chang-Hoi Ho (2006) da str dung
phan tich tong hop dé tim ra cac tac dong cua
ENSO t6i sy bién ddi cia XTND trong nhimng
thang mua bao cua khu vuc giai doan 1979-
2004 [3]. Két qua ciia Chang cho thiy trong
thoi gian El Nifio vi tri khoi dau cuia XTND tap
trung & phia tdy va giam vé& phia dong kinh
tuyén 75°E, diéu nay c6 thé 1a do sy gia ting
nhiét dd bé mit nude bién & khu vuc trung tdm
phan phia Péng Thai Binh Duong lam thay dbi
hoan luu Walker va tao thanh mot hoan luu
xody nghich bét thuong trén khu vuc déng SIO
trong thoi gian El Nifio. Su khéac biét vé khong
gian trong quy dao chuyén dong cua XTND
giita thoi gian El Nifio va La Nifia cho thiy su
sut giam dang ké & phia déng nam cua dao
Madagascar nhung tang nhe¢ trong khu vuyc
trung tam SIO, cho thdy ring cac XTND di
chuyén xa hon vé phia déng trong thoi gian El
Nifio. Sy thay ddi nay c6 thé do su bit thuong
cua gi6 tdy nam ¢ phia dong dao Madagascar.

Trén khu vuc Tdy Bic Thai Binh Duong
(TBTBD), khi nghién ctru méi quan hé giita
ENSO va hoat dong cia XTND giai doan 1948-
1982, Johnny C.L Chan (1985) da st dung
phuong phap phén tich phd va tim ra hai dinh
phd trong chudi thoi gian nay, tuong tng véi
dao dong phia Nam voi khoang thoi gian 3-3,5
nam va dao dong tya hai nam QBO (Qua51-
biennial Oscillation). Hai dinh phd nay c6 mdi
lién hé chit ch& voi chi sé dao dong nam SOI
(Southern Oscillation index), cu thé SOI dat
dinh trudc gan 1 ndm (11 thang) trong khi QBO
thi cung pha. Tuy nhién véi nhitng XTND hinh

thanh ¢ ngoai phan dong ciia khu vuc TBTBD
khong theo quy luat nay [4].

Cing trén khu vuc TBTBD Suzana J.
Camargo (2004) da nghién ctu anh hudng cua
ENSO t6i cuong d6 XTND bang viéc phan tich
mdi quan hé giita ning luong xody bio tich liy
ACE (Accumulated cyclone energy) voi cac
yéu t lién quan khac trong giai doan 1950-
2002. Két qua chi ra ACE c6 twong quan thuan
v6i chi s6 ENSO va trong nam El Nifio XTND
c6 xu huéng manh hon va ton tai 1au hon &
nhirng ndm La Nifia. Trong thoi gian mua bao
chinh (thang 7 to6i 10) thdm chi thang 6 toi
thang 11, ACE c6 tuong quan kha tdt véi
ENSO. Tuy viy chua thuc sy dé dang dé giai
thich vé mdi twong quan nay song c6 thé ké ra
nhitng bién dong 16n trong nim lién quan tGi
thoi gian ton tai, cuong do va sb lugng cua cac
XTND gop phan tao nén mdi quan hé giita
ENSO va ACE, trong d6 thoi gian ton tai cia
xoay dudng nhu 1 quan trong nhat [1].

O khia canh khac, Wu (2004) da str dung ky
thuat bootstrap dé nghién ctru vé cac tac dong
cia ENSO t6i nhitng bién ddi trong mau hinh
d6 bo cua XTND ¢ TBTBD. Két qua cho thay,
s0 voi cac ndm trung tinh, sb luong cac con bio
nhiét d6i d6 bo vao phia TBTBD giam dang ké
nam El Nifio, ngoai trir tai khu vuc Nhat Ban va
ban dao Tridu Tién. Mat khéc, s6 luong XTND
& TBTBD ting lén va ting cao nhit & khu vuc
Trung Quoc trong nam La Nifia. Wu cling dat ra
gia thiét vé viéc sd luong XTND db bd vao khu
vuc TBTBD giam trong thoi gian nam EI Nifio
c6 lién quan dén sy thay ddi vé phia déng & vi
tri bat dau XTND va sy pha v& muc 500 hPa
gan 130E. Nguoc lai, sy gia ting vé sd lugng
cac XTND d6 b trong thoi gian nam La Nifia
xuét hién c6 lién quan dén su thay doi vé phia
tay ¢ vi tri hinh thanh va muc 500 hPa [5].

Trén khu vuc Pong Béc Thai Binh Duong,
Jerry (2015) da phan loai trang thai cac nam
ENSO la El Nifio, La Nifia hay trung tinh bang
cach st dung chi s6 ENSO da bién MEI
(multivariate ENSO index). Bang viéc xac dinh
cac chi s6 hoat dong xody thuan (net tropical
cyclone activity index) va chi sb phan tan ning
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luong (power dissipation index) dé khai quat
hoéa viung hoat dong va cuong dd cua cac
XTND giai doan 1971 — 2012. Két qua cho
thiy, & cac nam El Nifio XTND thé hién thudng
xuyén va dir déi hon so véi nam La Nifia. Sy
tuong quan gitta MEI va ca hai chi sé (chi s6
hoat dong xody thuan va chi sb phéan tan ning
luong) thé hién mdi tuong quan giita ENSO véi
vung hoat ddng va cuong do cua XTND.
Nhirng mdi quan hé dugc ki vong cé thé cai
thién du bao ngén han vung hoat dong va cuong
d6 XTND theo mua [2].

O trong nudc, nghién ciru anh hudng cua
ENSO dén hoat dong cua bdo va ap thip nhiét
d6i Nguyén Purc Ngit di chi ra trong giai doan
1956 — 2000 (45 nam) c6 311 con bao va ap
thip nhiét d6i anh huong truc tiép dén Viét
Nam, trung binh mdi nidm c6 6,9 con (0,58 con/
thang). Cung thoi gian trén co tong sd 150
thang El Nifio voi 63 XTND anh huong tryc
tiép, trung binh mdi thang El Nifio c6 0,42 con,
it hon trung binh nhiéu nim khoang 28%.
Trong khi d6, trung binh mdi thang La Nifia c6
0,80 con (86 con/107 thang), nhiéu hon trung
binh nhiéu nam khoang 38%. Trong ca muia bio
(tir thang 6 dén thang 12), trung binh nhiéu nim
c6 6,64 con, mdi thang mua bdo co 0,95 con.
Trong diéu kién El Nifio, trung binh ca mua bio
6 4,83 con, mdi thang mua bao c6 0,69 con, it
hon trung binh nhiéu nim khoang 27%. Trai lai,
trong diéu kién La Nifia, trung binh mia b&o c6
9,17 con, mdi thang mua bao c6 1,31 con, nhiéu
hon trung binh nhiéu nim khoang 38%. Ngoai
ra, trong diéu kién El Nifio, XTND thudng tip
trung vao gitta mua bdo (thang 7, 8, 9), trong
didu kién La Nifia, XTND thuong nhiéu hon
vao nira cudi mua bio (thang 9, 10, 11) [6].

Nghién ctru dac diém hoat dong cua bao o
ving bién gin bo Viét Nam giai doan 1945-
2007 trén bd s6 liéu Unsys Vii Thanh Hing va
nhitng ngudi khac da chi ra tai khu vuc nay s6
lugng bao trong nhitng nam La Nifia thuong
nhiéu hon trong nhitng nim El Nifio [7]. Dinh
Vin Uu va cong su (2005) nghién ciru vé bién
dong mua va nhiéu ndm cua truong nhiét do
nudc mit bién voi sy hoat dong cua bio tai khu

vuc Bién bong (BD) da chi ra cé su bién dong
dang ké cua truong nhiét d6 nudc mat bién va
hoat dong cua bado nhiét déi trén khu vuc BD
trong nhing thap nién gin day. Thong qua viée
tinh cac chi sd khi hau co thé thay khi hién
tuong El Nifio hoat dong manh thi sy hoat dong
cua bao nhiét d6i trén toan khu vuc giam.
Trong thoi ky nay sy bién dong cia truong
nhiét dd nudc mit bién va hoan luu trén BD 1a
dang ké [8]. Ciing theo Pinh Van Uu (2009)
khi dénh gid quy luat bién dong dai han va xu
thé bién ddi sé luong bao va ap thap nhiét dsi
trén khu vuc TBTBD, BD va ven bién Viét
Nam cho thiy s6 luong trung binh nim cua bio
va siéu bao dao dong theo cac chu ky dai tir hai
nim dén nhiéu chuc nam. Pong thoi két qua
nghién ciru cua tac gia ciing chua thiy xu thé
gia ting sd lugng bdo va siéu bao ¢ cac khu vuc
trén, tham chi s6 luwgng siéu bao con cé xu thé
giam. Trong 5 thap nién gan day, s luong bio
gdy anh hudng truc tiép dén ven bo vinh Béc
B6 giam, trong khi & Nam Trung B6 va Nam
Bo lai gia ting. Nhitng dao dong nay cho thiy
¢6 kha nang sy hoat dong cua bao trén khu vyc
chiu tic dong cia cac dao dong quy md lén nhu
twa 2 nam, El Nifio va nhiéu chuc nim Thai
Binh Duong [9].

Nhu vay c6 thé thdy rang, nghién ciru quan
hé ENSO va XTND theo cac cap do (tir ap thap
nhiét d6i, bdo, bdo manh, bdo rat manh theo
phan loai ciia T chuc khi twong thé gisi) cho
khu vuc TBTBD, dic biét 1a BP con nhiéu
diém chua thyc sy rd rang. Bai bio niy tap
trung nghién ciru mdi quan hé giita ENSO va s6
lugng, cap d6 XTND trong giai doan 1951-
2015 trén khu vuc TBTBD va BD tuong mg ¢
cac khu vuc khong gian giéi han boi (0°N —
40°N; 100°E - 180°E) va (0°N — 25°N; 100 °E -
120 °E).

2. S6 liéu va phwong phéap nghién ciru
2.1. Nguén s6 liéu

- Béi véi sb liéu vé XTND, nghién ctru cua
Song va cong su (2010) da
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chi ra réng ddi v6i cac bd sb lidu khac nhau su
khac biét vé quy dao ciia cac XTND la khong
dang ké nhung cuong d6 cua cac XTND nay
khac nhau tuong d6i [10]. Méi déy, t6 chire khi
tuong thé gioi WMO da xem xét IBTrACS la
ngudn dir lidu vé xody thuén nhiét doi c6 muc
do tin cdy cao. Pay la tap sb liéu duoc téng hop
tr 14 nguon dir liéu cia cac Trung tim cua
nhiéu qudc gia trén thé gidi, bao gdm Regional
Specialized Meteorological Center (RSMC)
Miami, RSMC Honolulu, RSMC Tokyo,
RSMC New Delhi, RSMC La Reunion, RSMC
Nadi, TCWC Perth, TCWC Darwin, TCWC
Brisbane, TCWC Wellington, CMA-Shanghai
Typhoon Institute, Joint Typhoon Warning
Center (JTWC), Hong Kong Observatory,
NCDC DSI-9636, UCAR ds824.1 [11, 12]. Vé
ban chat, IBTrACS 1a tap s6 liéu tai phan tich
vé XTND, do vdy s& c¢6 nhiéu dic diém bén
trong ctia cac XTND s€ bi “trung binh hoa” di
so voi dir liéu ban dau va nhu viy s& c6 kha
nang anh huong toi cac nhan dinh vé dic diém
cua cac XTND.

Véi muc dich nghién ctu méi quan hé
ENSO va XTND theo cac cip do cho khu vuc
TBTBD, dac biét 1a BD doi hoi phai lya chon
dugc bo s6 lidu c6 do tin cdy va co thoi gian luu
trir du dai dong thoi phai co day du thong tin vé
yéu t6 toc do gio cuc dai — yéu t6 qua do phan
loai lai cuong d6 XTND theo cac tiéu chi cua
WMO [13, 14]. Trong nghién ctru nay, chung
t6i lua chon, sir dung bo sé liéu vé XTND cua

Trung tdm canh bdo bdo cua hai quan Hoa Ky
(Joint Typhoon Warning Center - JTWC)
(khong phai s6 liéu tai phan tich) ¢ giai doan
1951-2015 [15].

- Pbi vé6i s liu di thuong muc nude bién
SSTA (Sea Surface Temperature Anomaly):
nghién cru ndy xem xét ngudn sb liu SSTA
cung cap boi Cuc quan ly dai duong va khi
quyén Hoa ky (National Oceanic and
Atmospheric Administration - NOAA) [16].

2.2. Phuong phdp nghién cuu

- Phan logi trang thdai nam ENSO: Cho téi
nay viéc xac dinh thoi ki ENSO hay nam ENSO
chua thuc su déng nhét vé tiéu chi va cach tinh.
Trén thé gi¢i, ENSO dugc Trung tim Dy bao
Khi hau Hoa ky xac dinh theo trung binh trugt
3 thang cua di thuong nhiét d¢0 mat nudc bién
SSTA khu vuc Nino3.4 (hinh 1) v6i ngudng +
0,5°C va phai dat it nhat 5 thang, ngudng voi
ENSO trung binh la £1°C va véi ENSO manh
la £1,5°C [17]. Trong khi d6 Co quan Khi
tuong Uc lai str dung chi s6 dao dong nam SOI
v&i ngudng gia tri 7: SOI < -7 twong ung vai El
Nifio, SOI > 7 twong tng véi La Nifia [18]. O
khu vue Chau A, Co quan Khi twong Nhat Ban
xem xét ENSO 1a thoi ky ¢6 trung binh trugt 5
thang ctia SSTA khu vuc NINO3 (5°N-5°S,
150°W-90°W) (hinh 1) vugt ngudéng -0,5° +
+0,5°C kéo dai it nhat 6 thang [19].

Hinh 1. Céc ving Nino, Nguon: NOAA Nina [20].



D.B. Duy va nnk. / Tap chi Khoa hoc DPHQGHN: Cac Khoa hoc Trdi ddt va Mdi truong, Tdp 32, Sé 3S (2016) 43-55 47

O trong nuéc, Bui Minh Tang (1998) da
xem xét pha El Nifio xay ra khi SSTA tai ving
Nino1+2, Nino3 > 1°C lién tuc 3 thang lién con
Nguyén Pirc Ngit (2002) dua ra tiéu chi gia tri
tuyét dbi trung binh truot 5 thang cua SSTA
khu vuc Nino3 vuot 0,5°C kéo dai 6 thang tro
1én, theo d6 El Nifio manh khi SSTA > 1,5°C,
La Nifia manh khi SSTA < -1,5°C hay Tran
Quang BPuc (2011) da st dung Thoi ky ENSO
1a thoi ky c6 gi tri tuyét ddi trung binh trugt 5
thang cua SSTA khu vuc Nino3 vuot 0,5° kéo
dai 6 thang tré 1én. El Nifio manh khi SSTA
>1,5°C, La Nifia manh khi SSTA <-1,5°C [21].

Vé phan loai nim ENSO, Wu (2003) da ké
thira cac ti€u chi phan loai nam ENSO do
Trenberth (1997) khuyén nghi khi nghién ciru
anh hudong ctia ENSO téi su dd bo ciia XTND
trén khu vyc TBTBD, theo d6 gia tri SSTA
trung binh thang viung Nino-3.4 vuot qua
nguong +0.4C trong 6 thang trd 1én. Sau do
xem x¢ét phan loai cac nam ENSO dua trén céc
thoi ky bat dau va két thuc hodc sém hon thang
6 hodc két thuc sau thang 11 [5, 22]. Clng theo
chu dé nay, Suzana (2004) da sir dung SSTA
trung binh 4 thang 7, 8, 9 va 10 cta ving Nino-
3.4 va so sanh v6i ngudng 0.5 [1]. O mot khia
canh khéac, ndim ENSO dugc phan loai theo chi
s6 ENSO da bién (Multivariate ENSO Index —
MEI), chi s6 MEI thu duoc qua sdu yéu tb
chinh 1a: 4p sudt muc nudc bién, thanh phéan gio
kinh huéng, vi huéng, nhiét d6 vé mit bién,
nhiét d6 khong khi bé mit va tong sé phan may
clia bau troi trén Thai Binh Duwong [23]. Jerry
(2015) da sir dung gia tri MEI dé phan chia
trang thai cac nam ENSO khi nghién ctru anh
huong ciia ENSO dbi véi hoat dong cua XTND
trén ving bién Pong Béac Thai Binh Duong giai
doan 1971-2012 [2, 23].

Nhu viy c6 thé thdy rang viéc phan dinh
thoi ky va ndm ENSO cho téi nay chua co su
thong nhat. C6 thé thiy rang, khi danh gia mbi
quan hé¢ ENSO voi XTND trong ca nam thi viéc
st dung thoi ky ENSO tao nén nhitng kho khan

nhat dinh boi theo cac tiéu chi nay thi s& co
nhiéu nim ton tai ca ba trang thai El Nifio, La
Nifia va c4 trung tinh trong chudi 1951-2015
trong khi d6 viéc phén loai nam ENSO theo céac
dac trung (di thuong nhiét do muc bién, ..
theo mua bdo (cac thang trong nam tuy theo
khu vyc) phan anh tron ven hon thoi gian hoat
dong cua cac XTND. Ké thira cic quan diém
phan dinh vé ENSO ¢ trén, trong nghién ciru
nay chidng toi xem xét, phan loai nam ENSO
qua gia tri trung binh SSTA vung Nino3.4 cua 6
théng mua bao chinh SSTAG6.7.8.9-10-11 (gém cac
thang 6, 7, 8,9, 10 va 11) va ngudng +0,5°C dé
xac dinh nam El Nifio (SSTAg7.59.10.1:>0,5°C);
La Nifia (SSTA5.7.3.9.10.11§-0,500) va trung tinh
Neutral (-0,5<SSTA¢.7.89.10.11<0,5).

- Phén logi cap d¢ XTNP: nghién clru nay
phan loai XTND theo cac tiéu chi cia WMO,
day cling 1a céc ti€u chi dugc chung t6i st dung
trong nghién ctru trude diy vé dic diém XTND
trén khu vuc TBTBD va BD [13, 14]. Theo do,
dua theo vén tdc gi6 cuc dai v ma cac XNTD
s& dugc phan loai thanh 4 cip do: Ap thap nhiét
déi (39 < vmax <62Km/h), Bao (62 < vpax <
89Km/h), Bdo manh (89 < vy <118 Km/h) va
Béo rit manh ( Vi > 118 Km/h).

- Cdc chi s6 thong ké va ham quan hé twong
quan: Trén co s¢ sb lidu vé cac XTND thu
dugc, mot s gia tri théng ké (nhu gié tri trung
binh, trung vi, d6 léch chuin, ham tuong
quan,...) dugc tinh toan dé xac dinh cac dic
diém dic trung vé mdi quan hé cia ENSO va s6
luong, cép d0 XTND, v.v...

3. Két qua va thao luin
3.1. Thoi ky ENSO qua cdc tiéu chi khdac nhau

Két qua phan loai cic nim ENSO theo
SSTA trung binh 6 thdng mua b&o va theo cac
diéu kién cia NOAA dugc trinh bay tai bang 1
dudi day.
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Bang 1. ENSO theo 2 tiéu chi CPC-NOAA va TB-6 thang theo s6 liéu Nino 3.4
El Nifio La Nifia Neutral
CPC-NOAA L?NG(;QZ”Q CPC-NOAA l]'zn% NINO34 CPC-NOAA TBNZIEF“Q
7/1951-1/1952 1951 5/1954-5/1956 1954 2/1952-12/1952 1952
1/1953-1/1954 1953 5/1964-1/1965 1955 2/1954-4/1954 1956
4/1957-7/1958 1957 12/1967-4/1968 1964 6/1956-3/1957 1959
10/1958-2/1959 1958 7/1970-1/1972 1970 8/1958-9/1958 1960
7/1963-2/1964 1963 6/1973-7/1974 1971 3/1959-6/1963 1961
6/1965-4/1966 1965 10/1974-3/1976 1973 3/1964-4/1964 1962
11/1968-6/1969 1969 10/1984-6/1985 1974 2/1965-5/1965 1966
8/1969-1/1970 1972 5/1988-5/1989 1975 5/1966-11/1967 1967
5/1972-3/1973 1982 8/1995-3/1996 1988 5/1968-10/1968 1968
9/1976-2/1977 1986 7/1998-3/2001 1995 2/1970-6/1970 1976
9/1977-1/1978 1987 8/2007-6/2008 1998 2/1972-4/1972 1977
10/1979-2/1980 1991 7/2010-4/2011 1999 4/1973-5/1973 1978
4/1982-6/1983 1997 8/2011-3/2012 2000 8/1974-9/1974 1979
9/1986-2/1988 2002 2007 4/1976-8/1976 1980
6/1991-7/1992 2004 2010 3/1977-8/1977 1981
10/1994-3/1995 2009 2011 2/1978-9/1979 1983
5/1997-5/1998 2015 3/1980-3/1982 1984
6/2002-2/2003 7/1983-9/1984 1985
7/2004-4/2005 7/1985-8/1986 1989
9/2006-1/2007 3/1988-4/1988 1990
7/2009-4/2010 6/1989-5/1991 1992
3/2015-12/2015 8/1992-9/1994 1993
4/1995-7/1995 1994
4/1996-4/1997 1996
4/2001-5/2002 2001
3/2003-6/2004 2003
5/2005-8/2006 2005
2/2007-7/2007 2006
7/2008-6/2009 2008
5/2010-6/2010 2012
5/2011-7/2011 2013
4/2012-2/2015 2014
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C6 thé thdy ring, ¢ giai doan 1951-2015
theo NOAA c6 22 thoi ky El Nifio, 13 thoi ky
La Nifia va 32 thoi ky trung tinh trong khi d6 s6
lugng theo cach phan loai ndm ENSO qua
SSTAg.7.89.1011 O muc tuong Ung la 17, 16 va
32 (bang 1). Tuy vy nhin chung két qua phan
loai theo 2 tiéu chi ndy c6 su thong nhat nhau
khi xem xét chi tiét & timg thoi ky va nim
tuong tng. Cu thé, nhu ddi véi thoi ky El Nifio
dau tién theo NOAA tir thang 7/1951 t6i thang
1/1952 va nam 1951 la nam EI Nifo theo
SSTA6_7_8_9_10 11 ro rang la thong nhét nhau bcn
thoi diém tir thang 7/1951-1/1952 bao gdm gan
nhu toan bd cac thang mua bao cia ndm 1951
va thém thang 1 cta nam 1952 (khong phai
thang mua bao) nhu vdy viéc xac dinh nam
1951 1a nam El Nifio nhu theo phan loai dya
theo SSTAg 7891011 1a phl:l hO’p ¢ trudong hO’p
nay. Xem xét voi cac thoi ky 1/1953-1/1954 va
4/1957-7/1958 ... ciing cho nhimg nhan dinh
tuong tu. D6i voi La Nifia, thoi ky 5/1954-
5/1956 (NOAA) phu hop véi phan loai 2 nam
1954 va 1955 1a nam La Nifia theo SSTAg.7. 8.9-
1011, diu nay ciing tuong tu d6i voi cac moc
thoi gian khac. Riéng ddi voi trang thai trung
tinh, do diéu kién ton tai kéo dai it nhit 6 thang
trong cac trang thai El Nifio hoac La Nifia cta
NOAA va nhing khoang thoi gian con lai dugce
sép vao thoi ky trung tinh (Neutral) va day
chinh 13 1y do ton tai nhidu thoi diém khong phu
hop voi tiéu chi SSTAg 7.8.9-10-12. Vi du nhu thoi
ky thang 2/1954 téi thang 4/1954 hay nhu
8/1958-9/1958, ... la thoi ky trung tinh theo tiéu
chi cia NOAA song lai khong dugc SSTAg.7.g9-
1011 Xem xét la nhiing nam trung tmh (nam
1954, 1958, ...). Nhu vy co6 thé thay rang viéc
phan dinh nim ENSO dé nghién ctru mdi quan
hé véi hoat dong cia XTND theo SSTAg 7.8.9.10-
11 thé hién hop 1y vé& mdc thoi gian khi chi xem
xét trong khoang thoi gian mua bao ngoai ra
con tranh dugc nhiing truong hop kho khan khi
trong khoang thoi gian 1 nam ton tai ca ba trang
thai El Nifio, La Nifia va trung tinh nhu theo
phén dinh ciia NOAA.

3.2. Méi quan hé giita ENSO va sé heong
XTND trén khu vuwc TBTBD va BD

Voi viéc phan dinh trang thai cac nam
ENSO theo SSTA6.7.8.9.10 11 nhu trinh bay &
trén, cac két qua phan loai, thong ké va tinh
toan moi quan h¢ gilra s0 luong XTND giai
doan 1951-2015 trén khu vuc TBTBD va Bb
theo s6 liéu JWTC cho cdc nim El Nifio, La
Nifia, Trung tinh (Neutral) va tit ca cac nim
(khong phan biét nam ENSO) duoc trinh tai
hinh 2 va bang 2 dudi ddy. Do dic diém bién
dong vé sb lugng XTND trén cac khu vuc
TBTBD va BD chua thuc sy o rang [7, 9, 12,
14], dé dam bao cac nhan dinh vé dic diém
trong céc tinh toan ching tdi da xem xét ca hai
chi sb thong ké 1a gia tri trung binh (Avg) va
gia tri trung vi (Med) nhu chi ra tai hinh 2.

Két qua tai hinh 3 cho théy, trén khu vuc
TBTBD sy chénh léch vé sb lugng XTND giira
cic nam ENSO khong nhiéu, nam trung tinh ¢
s6 lwong XTND trung binh cao nhit vao
khoang 28-29 con/nim cao hon con sb 27-28
con/nam trong nhirng nam La Nifia va El Nifio.
Trén khu vuc Bién Poéng, nhitng nam La Nifia
lai ghi nhan sé lugng XTND ¢ muc 12-13
con/nam cao hon ca so véi ndm trung tinh (11-
12 con/nim) va thip nhat & nam EI Nifio (8-9
con/nam). Nhu vay ENSO c6 nhitng anh huong
khac nhau t6i s6 luong XTND trén TBTBD va
BD va nhin chung trén ca hai khu vuc nay sb
lwong XTND nhitng nam La Nifia ¢c6 xu hudng
cao hon nhitng nam EI Nifio.

Ty 1& % s6 luong XTND hoat dong trén khu
vuc BD so véi khu vuc TBTBD trong nhiing
nim ENSO duoc thé hién tai bang 2. Két qua
cho thdy, & ca hai cach tinh, theo trung binh
(Avg) va trung vi (Med), trong cac trang thai
ENSO, ty 1¢ nay cao nhét (45-48%) & nhiing
nam La Nifia va thip nhéat (31-32%) & nhiing
nam El Nifio. Cac ty 1&¢ nay cho thdy trong
nhitng nim La Nifia duong nhu t6n tai nhiéu
hon cac XTND c6 cuong d0 du manh dé di
chuyén vao khu vuc BD hoic ton tai nhidu hon
XTND duoc hinh thanh trén chinh khu vuc BD
(kha nang nay la it xay ra hon bdi khu vuc Bb
khong hoi tu ddy da cac yéu té thuan loi cho
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qua trinh hinh thanh, phat trién va tich liiy ning
lugng cho mot con bao rat manh). Nhan dinh
nay nguoc lai véi cac nam EIl Nifio, duong nhu
ton tai nhiéu hon cac XTND khong da manh dé

S6é lugng XTND trén khu vec TBTBD
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di chuyén vao khu vuc BD hodc quy dao cua
chung c6 xu hudng quoay vong di ra xa khu
vuc BD tuy nhién rat khé d€ quan sat dugc dicu
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nay tai hinh 3.

$6 lugng XTND trén khu virc BD
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Hinh 2. S6 lwong XTND & cac nim ENSO giai doan 1951-2015
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Hinh 3. Quy dao ctia XTND trong cac nam El Nifio (hinh trai) va La Nifia (hinh phai) giai doan 1951-2015
trén khu vuc TBTBD va B

Bang 2. Ty 1€ (%) XTND hoat dong trén khu vuc BD so véi khu vuc TBTBD
trong cac nam ENSO giai doan 1951-2015

Nim ENSO
Thong ké ty 1 (%) theo All  EINifio LaNifa Neutral
Med 39.3 32.1 48.1 39.3
Avg 38.7 31.4 45.2 39.2




D.B. Duy va nnk. / Tap chi Khoa hoc DPHQGHN: Cac Khoa hoc Trdi ddt va Mdi truong, Tdp 32, Sé 3S (2016) 43-55 51

3.3. Méi quan hé giita ENSO va cap do XTND
trén khu vuc TBTBD va BD

Dé xem xét ki hon mbi quan hé cia ENSO
vo1 cac XTND trén khu vuc TBTBD va B
theo timg cdp do khic nhau, cic thong ké va
tinh toan cho tung nam ENSO duogc trinh bay
tai hinh 4, bang 3 va bang 4 duéi day. Két qua
tai hinh 4 cho thdy s6 luong XTND theo 4 cap
d6 (1a ATND, bao, bao manh va bao rat manh)
o su bién dong theo cac trang thai nam ENSO
trén ca hai khu viec TBTBD va BD (hinh 4).
Nhin chung s6 lugng XTND sb lugng XTND &
ca 4 cip d6 vao nhimg nam La Nifia déu cao
hon nhting nam El Nifio trén ca hai khu vuc
TBTBD va BP ngoai trir bdo rdt manh & nim
La Nifia trén khu vuc TBTBD it hon niam El
Nifio. Cu thé trong nhitng nim El Nifio s
lugng ATND, bao, bdo manh va bao rit manh
trung binh trén khu vuc TBTBD lan lugt & mirc
1, 4, 3 va 19 con/nam trong khi cac gia tri ndy
tai khu vuc BD 1an luot 12 0-1, 2, 1, 5 con/ndm
con ¢ nhimg nim La Nifia s6 luong XTND
tuong tmg 1an luot & cac mic 4, 5, 4, 15va 2, 2,
2, 6 (hinh 4).

Trong tong s6 cac XTND hoat dong trén hai
ving bién TBTBD va BD thi XTND i bao rat
manh chiém ty 1€ cao nhét, tiép dén 1a bio, bdo
manh va thip nhit 1a ATND. Bén canh d6 ty 18

XTND la bdo rat manh va ATND ¢ khu vuc
TBTBD c6 xu hudng nhiéu hon khu vuc BP
trong khi ty 1€ XTND la bao va bdo manh ¢ BD
lai cao hon TBTBD (bang 3). Trong sb cac con
bdo rit manh, nhig nim El Nifio duoc ghi
nhan véi ty 18 tap trung nhiéu nhét véi 68.5%
tai TBTBD va 53.1% trén khu vuc BD trong
khi thdp nhat & mtrc 52,1% trong nam La Nifia
trén TBTBD va 45% ¢ BD trong nhiing ndm
trung tinh.

Ty 1& (%) s6 lugng XTND theo cac cip do
hoat dong trén BD so vdi khu vuc TBTBD
trong cac nam ENSO giai doan 1951-2015 tai
bang 4 cho thay tong thé chung ty 16 XTND la
b0 rat manh trén khu vuc BD (di vao tir ving
TBTBD) chiém phan 16n (70%) cao hon so cac
ty 55%, 51% va 48% twong ung ddi véi cac
XTND 1a bdo, bio manh va ATND. Trong sb 4
ce”ip dd xem xét, ty 1€ XTND la bao rat manh tr
khu vire TBTBD di vao cao nhét, tiép dén la
bio manh, bio va it nhat a4 ATND. Trong sd
bao cuc manh va bado manh hoat dong trén khu
vuc BD thi tip trung cao nhit ¢ nhitng nam El
Nifio tuong tng voi 77% (bao rat manh), 65%
(bdo manh) va thdp nhat & nam La Nifia 62%
(bdo rat manh), 58% (bdo manh) trong khi & 2
cép dd con lai (bdo manh, bdo va ATND) ty 1€
nay & cic nam La Nifia déu thap hon nim El
Nifio.

Bang 3. Ty 1€ (%) theo cac cép d6 cua XTND hoat dong trén khu vuc TBTBD va Bb
trong cac nam ENSO, giai doan 1951-2015

Nam ENSO  Khu vue Cap do XTND ,
ATND Bédo Biomanh Bao rat manh
TBTBD 9.2 16.1 14.9 59.9
All
Bb 13.3 20.7 18.7 47.3
TBTBD 5.2 139 124 68.5
El Nifo
Bb 10.3 220 145 53.1
) TBTBD 15.2 18.3 14.3 52.1
La Nifa
Bb 18.7 19.1 147 47.5
TBTBD 8.2 16.1 16.3 59.4
Neutral
Bb 115 21.1 224 45.0
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$6 lugng XTND 1a ATND trén khu vipc TBTED

Med =2 Med = 1 Med =45 Med=1
Avg =26 Avg =141 Avg=431 Avg =238
. .

3 [
- oo
9o +
. i
3
sos vo0
3
.
.
T T T T
All R El-nino N La-nina Neutral
$0 lugng XTND la BAO trén khu virc TBTBD
Med=5 Med =4 Med=5 Med=4
Avg = 4.57 Avg=3.76 Avg=5.19 Avg =469

Neufral

SO lugng XTND Ia BAO MANH tren Khu vyec TBTBD

Med=4
Avg =422

Med =3
Avg=3.35

Med=4
Avg = 4.06

Med=4
Avg =475

+

El-nino

a-nina

T
Neutral

SO Iucvng XTND la BAO RAT MANH trén khu virc TBTBD

Med =17 Med =19 Med = 145 Med =17.5
Avg = 16.98 Avg = 18.53 Avg=14.75 Avg=17.28
— .
— * e
Y .
1 o
| | [
\ v 3
vy
e L]
1
i
voo
%
S
T T T T
Al El-nino La-nina Neutral

S6 luong

S0 lugng

S6 lugng

Sélugng

30

25

20

15

10

30

25

20

15

10

30

25

20

30

25

20

15

10

$6 lugng XTND Ia ATND trén Khu viec BD

1 Med=1 Med=0 Med=2 Med=1
Avg =1.46 Avg =088 Avg =238 Avg=1.31
. —_—
4 . Yo —
eoe 1
Pree Y shoe
| $ o, ;| 243 I i
T T T T
All El-nino La-nina Neutral
S6 lugng XTND la BAO trén khu vyc BD
b Med=2 Med=2 Med=25 Med=2
Avg =228 Avg =188 Avg =244 Avg=241
B —severe — —po—
4s040e i oo
r 1 id |
t P T 1 S
- —H e —_— = —_——
T T T T
All El-nino La-nina Neutral
S0 lugng XTND la BAO MANH trén khu vye BB
b Med =2 Med=1 Med=15 Med=2
Avg =205 Avg=124 Avg =188 Avg =256
4 e [ — e
soveesere —— -
’—m—‘ ErYy
n e ]
[ PO ] pe44944
- L aasald | IV v— —— —_——
T T T T
All El-nino La-nina Neutral

S0 lugng XTND la BAO RAT MANH trén khu vwc BD

= Med=5 Med=4 Med=5 Med=5
Avg=52 Avg =453 Avg = 6.06 Avg=512
—
] i ——
—— r i ¢
voe 3
Pus+iN i e ey
eeseese - 14—‘.1-.
7 f 1 [ ] o . ] ooy
4e00e i w— + B
b e 3+48 ry — —ese
— . Py
T T T T
All El-nina La-nina Neutral

Hinh 4. Phian b XTND theo 4 cip d6 & cac nam ENSO tai khu vuc TBTBD va BD.
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Béng 4. Ty 1& (%) s lugng XTND theo cac cap trén BD so voi khu vee TBTBD
trong cac nam ENSO giai doan 1951-2015

ATND Béo Béio manh Biio rit manh
Al 48* 55 51 70

(44+50)** (50+60) (50+52) (69+71)
El Nifio 38 >0 65 i

(0+38) (50) (63+67) (75+79)
La Nifia 50 52 58 62

(44+56) (50+53) (53+63) (58+66)
Neutral 60 49 48 1

(44+76) (48+50) (46+50) (70+72)

* Gia tri trung binh cta khoang gia tri (khoang bén dudi)

** Khoang gia tri bén dudi 1a khoang ty 1¢ XTND trén BD so vdi khu vuc TBTBD, duogc tinh qua gia tri trung binh va

trung vi

4. Két luan

Qua nghién ciru, danh gia trén bo s6 lidu vé
XTND ciia JWTC va s6 liéu STTA ciia NOAA
giai doan 65 nam (1951-2015) vé mdi quan hé
giita ENSO va s6 luong, cip do ciia cac XTND
hoat dong trén hai khu vuc TBTBD va BD, mot
s6 nhan dinh, két luan duoc rit ra nhu sau:

1. Viéc phan dinh nam ENSO thanh cac
trang thai nam El Nifio, La Nifia hay Neutral
theo di thuong nhiét d6 nude bién ving
Nino3.4 trung binh cua 6 thang mua bao vua
dam bao sy théng nhat véi viéc phan loai thoi
ky ENSO ctia NOAA vua mang lai nhiing
thuan loi trong viéc xem xét mdi quan hé giita
ENSO va hoat dong cuia XTND trén khu vuc
TBTBD va BD. Theo cach phan loai nay, trong
giai doan nghién ctru ¢c6 17 nam (26%) ¢ trang
thai El Nifio, 16 nam (25%) ¢ trang thai La
Nifia va 32 nam (49%) ¢ trang thai trung tinh.

2. Trén khu vuc TBTBD, s6 lugng XTND
trong cac nam EI Nifio va La Nifia twong duong
nhau ¢ khoang 27-28 con/nam it hon trong cac
nam trung tinh & khoang 28-29 con/ndm. Trong
khi d6 trén khu vuc BD sb luong XTND c6 xu
huéng dat 12-13 con/ndm trong cac nam La
Nifia (chiém khoang 45-48% s6 luong XTND
trén TBTBD) cao hon so véi khoang 11-12
con/nam & cac nam trung tinh (39-40%) va thip

nhit & mirc 8-9 con/nim trong nhimg nim EI
Nifio (31-33%).

3. Trong 2 khu vuc nghién ctu, ty 1€ XTND
la bio rit manh va ATND & khu vuc TBTBD
nhiéu hon khu virc BD trong khi ty 16 XTND la
bdo va bdo manh & BD lai cao hon TBTBD.
Bén canh d6, ty 1&é XTND la bdo rat manh
chiém phan 16n trong tong s6 XTND hoat dong
trén 2 khu vyc nghién ciru, trung binh dat
59,9% trén khu vuc TBTBD va 47,3% trén khu
vuc Bb.

4. Trong 3 trang thai ENSO, & cac niam El
Nifio bao rat manh c6 ty 18 xdy ra cao nhit ¢ ca
hai khu vuc (68,5% trén TBTBD va 53,1% trén
BD), it nhit (52,1%) trén khu vuc TBTBD
trong nam La Nifia va (45%) khu vuc BD &
nhiing ndm trung tinh. Trong khi d6 bao manh
trén hai khu vuc TBTBD va BP giam dan tir
cac nam trung tinh (twong tng voi 2 khu vuc
lan luot 1a 16,3% va 22,4%), d¢én nam La Nifia
(14,3% va 14,7%) va thap nhét ¢ nhimng nim El
Nifio (12,4% va 14,5%).

5. Trong 4 cép d6 xem xét, ty 1€ XTND hoat
dong trén BD la bao rat manh tir khu vyc
TBTBD di vao cao nhét, tiép dén 1a bao, bio
manh va it nhit 14 ATND. Trong sb bio rat
manh va bao manh hoat dong trén khu vyc BD
thi tdp trung cao nhit & nhitng nam El Nifio
twong tng véi 77% (bdo rit manh), 65% (bio
manh) va thip nhit & nim La Nifia 62% (b&o
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rit manh), 58% (bdo manh) trong khi & 2 cip
do con lai‘(béo’ va ATND) ty 1€ nay & cdc nam
La Nifia déu thap hon nam El Nifio.
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Abstract: The delimitation of the status of ENSO (EI Nifio and La Nifia or neutral) by the average
value 6 months of sea surface temperature anomaly of Nino3.4 region (from June to November) are
both unification to the ENSO period classified by NOAA and brings advantages when considering the
relationship between ENSO and tropical cyclone (TC) activity in the Western North Pacific (WNP)
and South China Sea (SCS). According to this classification, there was 17 El Nifio years (26%), 16 La
Nifia years (25%) and 32 neutral years (49%) in the period 1951-2015. Research results on the
relationship between ENSO and number, indensity of TC activity in the WNP and SCS by JWTC data
for 1951-2015 period shows the number of TC in El Nifio and La Nifia years are similar and around
27-28 per year less than in the neutral year are around 28-29 per year on WNP. Whereas in SCS, the
number of TC tend to reach 12-13 per year in La Nifia years (about 45-48% of the number of TC in
WNP) higher than about 11-12 per year in neutral year (39-40%) and lowest about 8-9 per year in El
Nifio years (31-33%). The rate of TC are Typhoon / (TY) and Tropical Depression (TD) in WNP more
than in SCS but the rate of TC are Tropical Storm (TS) and Severe Tropical Storm (ST) was opposite
on this tow areas. Addition, the proportion of TY classified accounted the majority of TC activity on
two study areas, average 59.9% in WNP and 47.3% in SCS. On average, in the El Nifio years the
proportion of TY classified are highest in both areas study (68.5% in WNP and 53.1% in SCS) and at
least (52.1%) in the area WNP in La Nifia year and (45%) in the neutral years in SCS. The proportion
of ST classified in WNP and SCS tend decreases from the neutral years (corresponding to the two
areas respectively 16.3% and 22.4%), to La Nifia years (14.3% and 14, 7%) and lowest in the El Nifio
years (12.4% and 14.5%). In four classification levels, the rate of TC activity in SCS enter from WNP
get the highest in TY classified, followed TS, ST and at least in TD classified. The total number of TY
and ST classified activity in SCS have gotten highest in the El Nifio years corresponding to 77% (TY),
65% (ST) and lowest in La Nifia years 62% (TY), 58% (ST), while in the TS and TD classified
remaining this proportion in the La Nifia years were lower than in El Nifio years.
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