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Tém tit: Bai bao trinh bay nghién ctu vé xéc dinh céc ddc diém hoat dong cia XTND trén
Bién Pong va d6 bo vao dat lién Viét Nam, str dung phuong phap hdi quy timg budc xay
dung bd cong cu du bao han mua s6 lwong XTND trén Bién Pong va do bo vao dat lién dua
trén mdi quan hé voi cac chi s6 hoan luu va cac dao dong quy mé Ién nhu ENSO, IOD,
QBO, v.v... Két qua nghién cau cho thiy thang 9 la giai doan c¢6 nhiéu XTND hoat dong
trén Bién Dong va do bo vao dat lién nudc ta nhat. Pa s6 (75%) XTND do bo vao dat lién
la ATND va bao, chi c6 25% la bdo manh va bio rit manh. S6 lugng XTND trén Bién Pong
giai doan 1991-2020 c6 xu hudng ting nhe so voi giai doan 1961-1990, khoang 4,2%;
nguoc lai, $6 luong XTND dd b6 lai c6 xu hudng giam nhe (khoang 3,1%). M6 hinh du bao
duogc xu thé ting giam XTND trén Bién Pong va d6 bo so véi trung binh nhiéu nim nhung
con ¢6 xu huéng thién thap, sai s6 16n chii yéu ¢ nhitng mua c6 nhiéu hon 8 XTND trén
Bién Pong va nhiéu hon 5 XTND d6 bo vao dat lién.

Twr khoa: Xody thuin nhiét déi; Dy bdo han mua; Hbi quy tung budc; Bién bong, Viét
Nam.

1. Mé dau

Bién Pong 1a viing bién thuc Tay Bic Thai Binh Duong (TBTBD), noi thudng c6 nhiét
d6 bé miat nude bién cao, cé didu kién thuan loi cho viéc hinh thanh va phat trién bao. Khoang
60% cac con bdo thong thudng va biao manh, 25% cac con bio rat manh van con duy tri dugc
cap d6 khi di chuyén tir TBTBD di vao Bién Pong. S6 luong xody thuan nhiét d6i (XTND)
anh huong truc tiép nhiéu nhét dén cac tinh tir Quang Ninh—Ha Tinh (tir 6 téi 8 con bio/nam),
it hon (tir 3 t6i 5 con bdo/ndm) & cac tinh tir Quang Binh—Binh Thuan va it nhat nhét (dudi 3
con bao/nim) d6 b vao khu vuec Nam Bo [1]. Nhing thiét hai vé nguoi, vé doi séng cla
nguoi dan vung chiu dnh hudng cua bao va ap thap nhiét d¢i 1a rat nghiém trong. Do d6, bao
va ap thap nhiét doi 1a mot trong nhimg chu dé thuong xuyén dugce quan tim va nghién ciru
trong nhiéu thap ky qua.

S6 luong bdo Bién Pong c6 xu huéng giam, tuy nhién s6 luong bdo rat manh lai co Xu
hudng gia tang trong nhimng thép ky gan day [2-4]. Phan 16n cac nghién ctru str dung bo s6
liéu cua cdc trung tAm béo quoc té nhu: JTWC, RSMC, v.v... Piém khac biét ctia nghién ctru
nay la bo s6 liéu XTND dugc st dung dé nghién ctru 1a b s6 liéu cua Trung tam dy bdo Khi
tugng thuy vin qudc gia. Bo s6 liéu nay da duoc hiéu chinh st dung cac s liéu quan trac
tang cuong khi XTND c¢6 kha ning d6 bo vao Viét Nam nén co do chinh xac cao hon so v6i
cac bo sé lieu quéc té, dac biét 1a ddi véi bai toan du bao s6 luong XTND db bo.
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XTND d6 b nhidu vao khu vyre Pong Nam A giai doan tir thang 7 dén thang 10, tring
voi giai doan XTND hoat dong nhiéu & khu vuc TBTBD. B¢ bién mién Bic cia Viét Nam
12 mot trong nhitng dia diém bio thudng xuyén dd bo. S6 lwong XTND ¢ khu vuc Tay Bic
Thai Binh Duong néi chung, Pong Nam A néi riéng ¢ nam La Nina va ENSO trung tinh
nhiéu hon El Nino [5]. S6 luong XTND trén bién Pong ¢ nhitng nim El Nino it hon cac nim
La Nina [6-9]. Sb luong XTND trén Bién Dong vao nim La Nina 13 khoang 12—13 con, El
Nino 1a 8-9 con va ¢ pha trung tinh la 11-12 con. Tuy nhién cuong d6 bao trong nhirng nam
El Nino lai manh hon nhiéu nhirng nim La Nina [6, 7].

Dao dong tya hai nim (QBO) dd dugc ching minh 13 c6 anh huéng dén tan suit béo
trong mua bao & Dai Ty Duong, Thai Binh Duwong va QBO ciing c6 moi lién hé v6i ENSO.
XTND c6 xu hudng thuong xuyén di vao ving bién phia Péng Trung Québc vao pha QBO
Tay va thudng xuyén di vao ving bién phia Dong Nhat Ban vao pha QBO Péng [10]. Trong
pha QBO Tay c6 nhiéu XTND hinh thanh & vung xich dao cia TBTBD hon, XTND hinh
thanh & ving ngoai xich dao TBTBD it hon. Hon nita, quy dao cia XTND ciing thay doi
dang ké theo cac giai doan QBO khéc nhau. V&i pha QBO Pong, rinh gié mua dich chuyén
vé phia bic va nhiéu XTND hoat dong & gan Pai Loan hon [11].

Dao dong ludng cuc An D6 Duong (IOD) ciing 12 mot trong nhitng dao dong quy mé
16n anh huéng dén hoat dong cia XTND ¢ TBTBD. Su thay d01 nhiét ¢ nudc bién (SST) &
An D6 Duong dugc phat hién la c6 anh hudng dén tan xuat xuat hién XTND ¢ TBTBD, cu
thé 1a SST & phia dong An Do Duong lanh di di thuong thi s lugng XTND hinh thanh &
TBTBD nhiéu hon trung binh nhiéu nam, nguoc lai SST am 1én thi sd lugng XTND lai giam
di. Do sy thay d6i SST & dong An Do Duong anh huéng dén hoat dong ctia gié mua mua he
va song Kelvin xich dao & TBTBD, hai yéu t6 dong luc chinh tac dong dén sy hinh thanh cua
XTND [12]. Trong nghién ciru nay, IOD 13 mot trong nhitng nhan t6 dugc xem xét dé dua
vao mo hinh du bao sé luong XTND trén Bién Pong va sé lugng XTND db bo vao Viét
Nam.

Ngoai ra, dao dong Bic Cuc (AO) ciing 1a mdt trong nhitng dao dong duoc xem xét dua
vao mo hinh dy bao do da dugc chimg minh 1a c6 anh huéng dén hoat dong ctia XTND vao
mua heé ¢ khu vie TBTBD. Nhitng nam cé chi sé AO thap (cao), c6 nhiéu XTND hinh thanh
& phia dong (tay) kinh tuyén 150°E hon, XTND di vao khu vuc Han Qudc, Nhat Ban (Bién
Poéng va Nam Trung Qudc) nhiéu hon [13]. Tan suat xuit hién XTND & vi do trung binh
(khu vuc Nhat Ban, Han Quéc, DPai Loan) c6 twong quan thuan véi AO mua xuan trude do,
nguoc lai, tan suat xuat hién XTND ¢ vi d6 thap (khu vuc Philippines) lai c6 twong quan
nghich véi AO mua xuén [14].

Hai phuong phép thudng dugc st dung dé du bao han mua s6 luong XTND la phuong
phap thng ké va phuong phap dong luc, trong d6 phuong phap thong ké van dugc sir dung
nhiéu hon vi tinh don gian va hiéu qua d6i véi cac bai toan du bao mua. Céc tac gia [15-19]
c6 str dung cac phuong phap théng ké khac nhau nhu hdi quy tuyén tinh, mang than kinh
nhan tao sir dung dau vao la cac chi s6 khi hau, chi s6 hoan luu quy mé 1én... va cac bo sb
liéu quy dao bao khac nhau du bao cho toan khu vyc Tay Bac Thai Binh Duong [15-16] Bién
Pong [17-18] va riéng khu vyuc Trung Trung B6 [19]. Nam 2019, nghién cttu thir nghiém du
bo han 6 thang s lugng XTND hoat dong trén Bién Dong Bang phuong phap thong ké [18]
dua trén bo sb liéu XTND tir nam 1981-2015 cua Trung tim khi tugng chuyén ving cua
Nhat Ban (RSMC Tokyo). Cac thanh phén chinh dugc dua vao md hinh 1a 14 chi s6 khi hau.
Trong cac md hinh, mé hinh hoi quy tuyen tinh da bién xac dinh hé s6 hdi quy bang phuong
phap binh phuong téi thiéu (OLS) cho két qua du bao tot nhat. K¢é thira két qua nghién ctru
cua [18], bai bao nay cling sir dung mo hinh h01 quy tuyén tinh da bién, uéc luong hé so hoi
quy bang OLS dé xay dung m6 hinh dy bao s6 lugng XTND. Nam 2021, phan két qua cua
bai bao nay vé du bao sb luong XTND dé dugc su dung dé danh gia, so Sanh Véi cac phuong
phap du bao méi [20]. Piém khac biét ciia nghién ctru nay 1a du bao s6 lwong XTND han 3
thang, ngoai viéc du bao sd lugng XTND hoat dong trén Bién Pong, nghién ctru nay ciing
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dy bao thém sb lugng XTND dd bd vao Viét Nam. Nghién ctru nay thtr nghiém cac bd $6
liéu c6 d6 dai khac nhau (60 nam va 40 nadm gan nhat) va cac bd chi s6 khi hau khac nhau va
cac tham so khac nhau dé tim gia bd so li¢u, tham so phu hop nhat cho mo hinh dy béo.

2. S liéu va phwong phap

2.1. 86 liéu nghién ciru

S6 ligu XTND trén Bien Dong tir nam 1961-2020 duoc théng ké boi Trung tim dy béo
Khi tuong thiy van qudc gia dugc st dung dé nghién ctru mdi quan hé giira s6 lugng XTND
trén Bién Pong va céac yéu t6 quy mo 16n, xdy dung cong cu du bao han 3 thang s6 lugng
XTND hoat dong trén Bién Dong, s6 luong XTND d6 bo vao dét lién Viét Nam theo cac khu
vuc [21].

Trong nghién ctru nay, XTND d6 bo vao dat lién 1a khi vi tri tim ciia ap thap nhiét d6i
hodc bao nam trén dat lién, mot s6 XTND do bd vao dit lién Trung Quéc trude khi dd bo vao
dat 1ién nudce ta, nhung cudng do van dat cip bio hodc ap thap nhiét doi thi ciing duoc coi 1a
bao hoac ap thép nhiét déi dd b vao nudc ta. Cuong do khi d6 bo duge quy udc la cuong do
cia XTND ¢ 6p quan tric ngay trude khi hodc dung tai thoi diém XTND db bo vao dat lién,
ap thap nhiét d6i suy yéu thanh ving thip trudc khi d6 bo s& khong duge tinh 13 XTND d6
bo.

MINO3.4
NING2
4]
west east NINO4 s NINO3 NINO1
Drarwin S0l Tahiti
Indian Ocean - IQD Pacific Ocean - NINO

Hinh 1. So d6 cac khu vuc giam sat ENSO (cac ving NINO1, NINO2, NINO3.4, NINO3, NINO4)
va 10D (chénh léch giira di thuong nhiét d6 nudc bién ¢ dong va tiy An D6 Dwong) (ngudn:
http://mww.bom.gov.au/climate/enso/indices/about.shtml).

Céc chi s6 dugc dua vao mo hinh phai thoa mén diéu kién:

- Chi sb lién quan dén hoat dong cia XTND nhu ENSO, ludng cuc AnbDo Duong (IOD),
dao dong ban nién (QBO), khu vuc Tay Bic Thai Binh Duong;

- B6 s6 liéu di dai, cu thé 1a tir nim 1961-2020;

- S6 liéu dugc cap nhat lién tuc, ddy du véi do tré khong qua 2 thang.

Bang 1. Danh sich cac chi s6 khi hau dugc tham tham gia tuyén chon xdy dung mé hinh du bao.

STT Ky hi¢u Chi sb Ngudn

1 NINO12 Dj thuong nhiét do nudc bién https://psl.noaa.gov/data/correlation/ninal.anom
vung Nifio 1+2 .data

2 NINO3 Dj thuong nhiét do nudc bién https://psl.noaa.gov/data/correlation/nina3.anom
vung Nifio 3 .data

3 NINO4 Dj thuong nhiét do nuéc bién https://psl.noaa.gov/data/correlation/nina4.anom
vung Nifio 4 .data

4 NINO34 Di thuong nhiét d6 nuéc bién https://psl.noaa.gov/data/correlation/nina34.ano
vung Nifio 3+4 m.data

5 BEST Chi s ENSO theo chudi thoi https://psl.noaa.gov/data/correlation/censo.data

gian
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STT Ky hiéu Chi s Ngudn
6 ONI Chi s6 Nifio dai duong https://psl.noaa.gov/data/correlation/oni.data
7  DMI Chi s6 Ché do ludng cuc https://ds.data.jma.go.jp/tcc/tcc/products/elnino/
index/sstindex/base_period_9120/DMI/anomaly

8 WP Tay Thai Binh Duong https://psl.noaa.gov/data/correlation/wp.data

9 QBO Dao dong Quasi—Biennial https://psl.noaa.gov/data/correlation/qbo.data

10 AO Dao dong Béc Cuc https://psl.noaa.gov/data/correlation/ao.data

11 SOl Chi s6 Dao dong nam https://psl.noaa.gov/data/correlation/soi.data

12 REQSOI Chi s6 Di thuong dao dong nam  https://www.cpc.ncep.noaa.gov/data/indices/req
ving xich dao soi.for

13 RINDO Dj thuong khi 4p muc bién gan  https://www.cpc.ncep.noaa.gov/data/indices/rin
khu vuc Indonesia do_slpa.for

2.2. Phuong phap nghién ciru

Hbi quy timg budc 1a md hinh hdi quy duoc xdy dung tir mot tap hop cac bién doc 1ap,
md hinh tirng bude thém vao hay loai bo cac nhan td du bao dya vao mdt tiéu chi da duge
xéc dinh trude, dén khi khong con bién nao dé thém vao hay loai bo nita. Hi quy tirng bude
c6 3 phuong phap:

- Forward: bit dau tir viéc khong c¢6 bién nao trong mé hinh, 1an luot thém timg bién vao
mo hinh dya trén tiéu chi da chon, xem xét viéc thém bién d6 co ¥ nghia théng ké khong,
dung lai néu viéc thém bién khong lam mo hinh cai thi¢n thém.

- Backward: bat dau tir viéc mo hinh c6 tit ca cac bién doc lap, 1an luot loai bo ting bién
dua trén tiéu chi di chon, xem xét viéc loai bo bién d6 co Vv nghia théng ké khong, dung lai
néu viéc loai bo bién khong giip mo hinh cai thién dang ké.

- Both: két hop cua hai phuong phép trén, kiém tra y nghia thong ké cua timg bién duoc
dua vao hay loai bo.

Tiéu chi lya chon mé hinh hdi quy ting bude dugc str dung trong nghién ciru nay la gia
tri p (p—value), m6 hinh dung gié tri p dé xem xét thém va bt bién du bdo vao mo hinh, tuyén
chon ra nhung bién ¢ ¥ nghia nhat Gia tri p klem tra xem hé sd hoi quy c6 bang 0 hay
khong, gia tri p cang cao thi h¢ s6 hoi quy cang tién dén 0, bién du bao cang it c6 anh huong
dén bién phu thudc Y, gia tri p cang thap c6 nghia la bién du bao cang c6 nhidu tac dong dén
Y.

Budc dau tién, xac dinh gia tri p-enter va p-remove. M hinh bét dau tinh toan hdi quy
don tirng bién va so sanh gia trj p ca timg bién dy bao. Néu khong co gia tri p nao nho hon
p—enter thi khong c6 bién nao dugc thém vao md hinh. Néu cé gia tri p nhé hon p—enter thi
bién du béo co gid tri p nho nhét s& duoc thém vao mé hinh.

Sau d6 cac bién du bao con lai s& 1an lugt dugc thém vao mé hinh va tinh toan hoi quy
dé tim ra bién co gia tri p nho hon p—enter va la p nho nhat dé thém vao mo hinh. Viéc thém
cac bién vao mo hinh s& 1am thay doi gia tri p ciia cc bién trong mé hinh, néu c6 bién c6 gia
tri p 16n nhat va 16n hon p-remove thi bién d6 sé& bi loai ra khoi mo hinh. Cac budc nay sé
duogc thye hién ldp lai nhiéu lan, dén khi khong co bién nao trong m6 hinh dugc thém vao
hay loai bo nira.

Trong nghién ctru nay, céc bién phu thudc chinh Ia ) lugng XTND hoat dong trén Bién
Pong va s6 luong XTND d6 bo vao dat lién Viét Nam, cac bién doc lap chinh la cac chi sO
khi hgu trung binh thang trong 3 thang tru6c mua béo. Do sO luong bién doc lap tuong ddi
nhiéu, khong phai chi sb nao ciing c6 m01 quan hé t6t Vvoi bién phu thudc nén phuong phap
hoi quy timg budc dugc sir dung dé tuyén chon nhén t6 du bao phu hop.

Vi bd 6 lidu 60 nam, tir nam 1961-2020, sd lidu tr ndam 1961-2010 duge su dung dé
xay dung mé hinh dy béo, s liéu tir nam 2011-2020 14 bo s6 liéu doc lap duge st dung dé
danh gia mo6 hinh. Gia tri p—enter va p-remove s€ duoc khao sat dé lua chon ra cap tham )
phtt hop nhit dé 1ap phuong trinh dy bao s6 luong XTND trén Bién Pong. Gia tri p-enter va
p—remove dugc khao sat trong khoang tir 0,1-0,4, trong do, p—enter < p—remove (hay cac
bién dugc dua vao co tac dong dén Y nhiéu hon bién loai bo).
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3. Két qua va thao luin

3.1. Bac diém hoat dong cua xody thudn nhiét doi trén Bién Dong

Theo thong ké ctia Trung tdm Dy bdo khi tuong thuy van qudc gia, trong 60 ndm (1961—
2020), trén khu vyuc Bién Pong c6 756 XTND hoat dong. Trung binh c6 khoang 12-13 con
béo va ap thap nhiét d6i (ATND) hoat dong trong mot nam, trong s6 d6 c6 khoang 4-5 con
bio va ATND d6 b vao nude ta. Nam 2017 1a nam c6 sb luong XTND hoat dong trén Bién
Dong nhiéu nhét, tong c6 22 XTND hoat dong, trong khi d6 ndm 1969 chi c6 4 XTND hoat
dong va 1 nam c6 it XTND hoat dong nhét. Phan tich sé liéu XTND d6 bo, nam 1976 khong
6 XTND d6 bd, nam 2002 chi c6 1 XTND d6 bd vao nudc ta, nam 1964 va 1973 1a ndm c6
nhiéu XTND d6 bo nhit, gap d6i trung binh nhiéu nim, véi 10 XTND d6 bo.

S6 lwong XTND hoat déng trén Bién Déng tir nam 1961-2020

25

20

. khéng @b b
. abd bé

1961 1970 1980 1990 2000 2010 2020
nam

Hinh 2. Sy thay d6i s6 luong XTND hoat dong trén bién Dong tir nam 1961-2020, mau xanh 1a sd
luong XTND dd bd vao Viét Nam, mau do 1a sb luong XTND khong d6 bd vao Viét Nam.

Ty 18 XTND hoat déng trén Bién Béng Ty 1& XTND d6 bo vao Viét Nam

24% phan.loai phén.loai
. . 35% J S
ﬂ Ap thap Ap thap
Béo Béo
. Béo manh . Béo manh
30% B B0 rét manh B 5o rdtmanh

40%

Hinh 3. Ty 1€ 4p thép nhiét déi, vdo, bio manh, bdo rat manh hoat dong trén Bién bong (bén trai) va
d6 bo vao Viét Nam (bén phai).

Hinh 3 cho thay ty 1& ATND hoat dong trén Bién Dong chiém 24% tong s6 XTND, con
lai 76% 1a bio (30% bao, 20% bio manh va 26% bao rat manh). Trong tong s6 756 XTND
hoat dong trén Bién Pong, c6 293 XTND (38.8%) d6 b vao dit lién nudce ta. Trong sb 293
XTND d6 bo vao dat lién, phan 16n 14 ap thap nhiét déi va bio (75%), trong 60 nam chi co
54 con bao manh (18%) va 21 con bdo rat manh (7%).

XTND hoat dong trén Bién Pong nhiéu vao giai doan tir thang 6 dén thang 12, trong d6
thang 9 c6 nhiéu XTND xuét hién nhat, trung binh c6 khoang 2 XTND hoat dong, c6 rat it
XTND hoat dong trén Bién Dong tir thang 1 dén thang 4. XTND d6 bo nhiéu vao nudc ta &
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giai doan tir thang 7 dff:n thang 11, trung binh c6 1 XTND d6 bo vao dét’ liéq vao thang 9 va
thang 10, tr thang 1 dén thang 5 va thang 12 c6 rat it XTND va do bg dén dat lién nudc ta.

S6 lwong XTND hoat déng trén Bién Déng va db bé vao Viét Nam
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Hinh 4. S6 lugng XTND hoat dong trén Bién Pong va d6 bo vao Viét Nam qua céc thang.
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Hinh 5. Ty 16 XTND d6 bo vao timg khu vic va sé lugng XTND d6 bo timg thang vao timg khu vic.

Phan b theo khong gian thi XTND d6 bo nhiéu nhat vao khu vuc Bic B6 va Thanh Hoa
(37%), sau d6 1a cac tinh tir Nghé An dén Thira Thién Hué (28%), cac tinh tir Pa Ning dén
Binh DPinh va Phu Yén dén Ninh Thuan XTND d6 bo it hon (14-15%), XTND db bo it nhat
vao khu vuc cac tinh tr Binh Thuin dén Ca Mau va Ca Mau dén Kién Giang (chi co6 18
XTND d6 bo vao khu vuc nay trong 60 nim).

Phan bd theo thoi gian thi XTND anh hudng dén cac khu vuec muodn dan tir Bic vao Nam,
XTND chit yéu do bo vao cac tinh Bic B va Thanh Hoéa tir thang 7 dén thang 9, trong do
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thang 7 1a thang c6 s6 lugng XTND d6 bd nhiéu nhat vao khu vuc nay; tir thang 8 dén thang
10 XTND d6 bo vao céc tinh tir Nghé An dén Thira Thién Hué, trong d6 thang 9 1a thang ¢
s6 luong XTND d6 bo nhidu nhét vao khu vuc nay; tir thang 9 dén thang 10 XTND d6 bo
vao céc tinh tir Pa Nang dén Binh Dinh; tir thang 10 dén thang 11 XTND d6 bé vao cac tinh
tir Pha Yén dén Binh Thu4n va Binh Thuan—Ca Mau—Kién Giang.

Chia chudi thoi gian 60 nim thanh 2 giai doan: 30 nim dau (1961-1990) va 30 nim sau
(1991-2020). Sb lwong XTND hoat dong trén Bién Pong ¢ giai doan 30 ndm sau nhin chung
nhiéu hon 30 ndm dau (giai doan dau c6 362 con, giai doan sau c6 394 con). Thang 9 13 thang
¢6 nhiéu XTND trén Bién Dong nhét (trung binh khoang 2 con bio hoic ATND hoat dong),
mua XTND & ca 2 giai doan déu bat dau tir thang 6. Nhung & giai doan 30 nim sau, mua
XTND kéo dai dén thang 12, trung binh c6 khoang 1 con bdo hoic ATND hoat dong trong
thang 12. S6 lwong XTND 0 giai doan 30 nam sau tang vao thang 8, thang 9 va tang nhiéu
nhat 1a vao thang 12 (gan gap d6i). Sb luong XTND tang ¢ thang 12 chu yéu duoc dong gbp
tir s6 luong ATND va bdo rat manh xuét hién trén Bién Dong.

Sé Ivong XTND hoat dong trén Bién Béng
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€0 | | — giai.doan
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1 2 3 4 5 6 7 8 9 10 11 12
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Hinh 6. S6 lwong XTND hoat dong trén Bién Pong cac thang & giai doan 30 nam dau (1961-1990)
va 30 ndm sau (1991-2020).

1961-1990 1991-2020

Hinh 7. Ty 1¢ Ap thap (TD), bio (TS), bio manh (STS) va bdo rat manh (TY) hoat dong trén Bién
Pong ¢ giai doan 30 ndm dau (1961-1990) va 30 niam sau (1991-2020).

O giai doan 30 nam sau, so lugng ATND ting gip 2 1an ¢ giai doan 30 nam dau, sb
luong bao, bao manh, bao rit manh co xu huong giam (giai doan dau c6 305 con bio, giai
doan sau c6 269 con bao).

Xu huéng XTND trén bién Pong ting nhung so luong XTND d6 bo vao Viét Nam lai
c6 xu huéng giam, va s6 lwong XTND giam chi yéu 12 bdo. O giai doan 30 ndm dau c6 151
XTND db bo, giai doan 30 nam sau c6 142 XTND dd bd vao nuée ta. Nhin chung 5 thang
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dau nam c6 rat it XTND dd b, tir thang 6 $6 lugng XTND d6 bd vao Viét Nam bit dau tang.
O giai doan 30 nim dau, XTND d6 bo tap trung vao giai doan tir thang 6 dén thang 11; & giai
doan 30 nam sau, XTND d6 bo it hon vao thang 6 va ting nhanh vao thang 7, s6 luong XTND
d6 bd vao thang 12 ciing nhiéu hon ¢ giai doan 30 nim dau. O giai doan 30 nim dau, thang
9 va thang 10 13 hai thang c6 nhiéu XTND dé bo nhat, trong khi d6 ¢ giai doan 30 nam sau
thang c6 XTND db bo nhiéu nhat va tang vot 1a vao thang 9. Thém vao do s6 luong XTND
& thang 8 va thang 10 ciing giam twong ddi nhiéu.

Sé lwong XTND db bd vao Viét Nam
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40

30 giai.doan
1961-1990

20 1991-2020
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Hinh 8. S lugng XTND db b vao Viét Nam céc thang & giai doan 30 nim dau (1961-1990) va 30
nam sau (1991-2020).

1961-1990 1991-2020

TY

Hinh 9. Ty 1& Ap thip (TD), bio (TS), bdo manh (STS) va bio rat manh (TY) d6 b vao Viét Nam
& giai doan 30 nim dau (1961-1990) va 30 nam sau (1991-2020).

3.2. Khdo sdt gid tri p va bé chi sé phit hop

Nghién clru nay thuc hién 3 thir nghiém:

Thir nghiém 1: St dung b s6 liéu 60 ndm, 9 chi s6 khi hau bao gdm: NINO12, NINO3,
NINO4, NINO34, ONI, SOI, QBO, DMI, WP.

Thir nghiém 2: Str dung b s6 liéu 40 nim gan nhét, 9 chi s6 khi hau bao gom: NINO12,
NINO3, NINO4, NINO34, ONI, SOI, QBO, DMI, WP.

Thir nghiém 3: Str dung b6 s6 liéu 60 nam, 13 chi s khi hau bao gdm: NINO12, NINO3,
NINO4, NINO34, ONI, SOI, QBO, DMI, WP, BEST, AO, RINDO, RESOI

Ung voi mdi thir nghiém lai cho ra két qua gia tri p t6t nhat cua ting thir nghiém, bo sb
lidu cho két qua sai s6 thap va thoa min cac diéu kién kiém nghiém F 14 thir nghiém 1 voi
gia tri p—enter = 0,4 va p—remove = 0,5.
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Bing 2. C4c phuong trinh du béo s6 lugng XTND trén Bién Dong va d6 bo vao Viét Nam.

Mua Phuong trinh du bio s6 lwgng XTND trén Bién Pong
Théang 6-8 JJA =4.819 + 0.925*DMI_5 — 2.122*NINO3_3 — 0.317*SOI_3 + 5.852*NINO4_5 —
5.006* NINO4_4 + 1.556*ONI_3 — 1.135*ONI_5 - 0.022*QBO_4

Théang 7-9 JAS =5.572 - 0.587*NINO12_5 — 0.438*WP_6 — 4.694*NINO4_4 + 4.121*NINO4_5
+2.207*ONI_4 + 0.849*DMI_5 — 0.74*NINO3_4

Thang 8-10  ASO =5.368 — 0.721*WP_6 + 0.096*QBO_5 — 0.076*QBO_7 — 2.021*DMI_7 —
4.66*NINO4_7 - 0.764*SOI_6 + 1.136*DMI_5 — 0.383*NINO12_5 +
1.583*NINO4_5 + 0.898*NINO34 7

Théng 9-11  SON =4.915 — 10.264*ONI_8 — 0.536*WP_6 + 0.653*WP_8 — 3.29*DMI_7 +
1.199*NINO12_8 — 1.117*NINO3_6 + 14.588*ONI_7 — 2.499* ONI_6 — 0.54*SOI_7
+1.373*DMI_6 — 4.332*NINO34_6 — 0.391*WP_7

Thang 10-12  OND = 3.686 + 0.442*SOI_9 — 0.038*QB0O_9 — 3.218*DMI_7 — 1.496*NINO4_7 +
1.39*NINO12_8 — 1.542*NINO3_8 + 1.614*DMI_8 — 0.332*WP_7 + 0.311*WP_8

Phuong trinh du bio so6 lrgng XTND do bd vao Viét Nam
Thang 7-9  JAS = 2.331 + 2.928*DMI_5 — 0.059*QBO_4 — 2.752*DMI_4 — 5.737*NINO3_4 —
1.009*DMI_6 + 0.396*WP_6 + 0.538*NINO12_5 + 6.443*NINO34_4 —
2.202*NINO4_4 + 0.334*SOI_6 + 0.722*NINO12_4 — 1.497* ONI_4

Thang 8-10  ASO = 2.644 + 0.633*SOI_6 — 0.262*SOl_7 — 2.48*NINO3_5 + 0.784* NINO12_7 +
2.302*NINO34_5 — 1.622*DMI_6 + 1.202*DMI_5 — 0.952*NINO4_7

Thang 9-11  SON =2.52 — 0.663*NINO4_8 — 0.208*WP_6 — 0.722*SOI_7 + 0.659*SOI_6 —
1.095*DMI_7 + 0.547*WP_8 + 0.384*NINO12_8 + 0.493*SOI_8 + 0.02*QBO_6
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12 12

10 10

8 8

6 6

4 4

N | I - | I

. i , I

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

mOBS FCS mOBS FCS
ASO SON

12 12

10 10

8 8

6 6

4 4

N A I

, i i |

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

mOBS mFCS B OBS HFCS

OND

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

12

o N B o ©

HOBS WFCS

Hinh 10. So sanh két qua dy bao sb luong XTND trén Bién Pong trén bo sb liéu doc 1ap (2011—
2020).
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Hinh 11. So sanh két qua du bao s lwong XTND d6 bo vao Viét Nam trén bo sb liéu doc 1ap (2011
2020).

Nhin chung, mé hinh dy bao duogc xu thé ting/giam sé lugng XTND trén Bién Dong.
Nhu vay, cac chi s6 khi hau ¢6 twong quan voi $6 lugng XTND trén Bién bong va co thé du
béo duoc s6 lugng XTND. Piéu niy ciing chimg minh cho anh hudng cta cac qua trinh quy
mo 16n véi hoat dong ciia XTND trén Bién bong. M6 hinh du bao tot sb lugng XTND nam
2011, 2012 (sai s6 khoang 1-2 con), dy bao chua duoc tot vao nam 2013, 2014, 2017. Mb
hinh khong dy bdo dugc nhiing nam c6 > 8 XTND hoat dong. V61 XTND dd bo vao Viét
Nam, mé hinh khong bat dugc t6t xu hudng ting giam XTND nhu véi XTND trén Bién
Dong. Mo hinh khong du bao dugc nhitng nam c6 > 5 XTND d6 bo.

Bang 3. Bang sai s6 danh gia du bao (ME, MAE, RMSE) ctia mé hinh duy bao sé lugng XTND trén
Bién Pong va XTND d6 bo han mua (3 thang).

Sai 50 XTND trén Bién Pong XTND d6 b)
JIA JAS ASO SON OND JAS ASO SON
R 0,553 0,57 0,716 0,791 0,762 0,708 0,573 0,616
ME 0,9 0,2 -0,7 -1,9 -1,7 -0,9 -0,3 -2
MAE 2,5 2 2,1 2,5 2,5 1,7 2,3 2,2

RMSE 3,114 2,449 2,775 3,114 3,536 2,214 2,627 2,933

Mo hinh dy bao c¢6 xu hudng sb lwong XTND it hon thuc t& (ME < 0), sai s6 MAE
khoang 2-2,5 XTND trén Bién Pong, tir 1,7-2,2 XTND d6 bo vao dit lién nudc ta. Voi
XTND trén bién bong, mo hinh du bao cho mua JAS (thang 6,7,8) tdt hon cac thang con lai
véi sai s6 du bao 1a 2 con, tuong quan ctia phuong trinh du bao XTND mua ASO (thang 8,
9, 10), SON (thang 9, 10, 11), OND véi sb lugng XTND trén bién Pong 1a twong dbi tot (>
0,7). Vi XTND db bo vao Viét Nam, phuong trinh du béo c6 sai sd thap nhat 1a mua JAS
(thang 6,7,8) véi sai s6 du bao 1a 1,7 con, phuong trinh dy bao mua JAS ciing ¢6 trong quan
tot hon mia ASO va SON.

Nghién ctru [18] du béo s6 lwong XTND trén Bién Dong tir thang 6 dén thang 12 co sai
s6 MAE 16n nhit 1a khoang 3,7 con. Nhu vy, du bao han 3 thang cia nghién ctu nay cho
két qua sai s6 thap hon.
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4. Két luan

Trung binh nim c6 12—13 XTND hoat dong trén Bién Dong, trong d6 c6 4-5 XTND d6
bd vao dit lién Viét Nam (khoang 38-40). 75% sb XTND d6 bo 13 ap thap nhiét d6i va bio,
25% la bio manh va bdo rat manh.

Théng 9 1a thang c6 sb luong XTND hoat dong trén Bién Dong nhiéu nhét (khoang 2
con) va ciing 1a thang c¢6 s6 luong XTND d6 bo nhiéu nhét (khoang 1 con). C6 rat it XTND
hoat dong trong 4 thang dau nam va rat it XTND d6 bo tir thang 12 ndm trude dén thang 5
nam sau.

S6 lwong XTND trén Bién Dong giai doan 19912020 c6 xu hudng ting nhe so vai giai
doan 1961-1990, khoang 4,2%; nguoc lai, ) luong XTND dd bd vao Viét Nam lai co xu
huéng giam nhe (khoang 3,1%). S6 lwong XTND trén Bién Pong ting chii yéu 1a ap thap
nhiét doi va phan 16n ting & thang 12, sé luong XTND dé bd vao dét lién nude ta cling ting
vao thang 12. Nhu vdy, mua XTND trong nhimg ndm gan day co xu hudng keo dai hon.

Co6 thé sir dung phuong phap hdi quy timg bude dé du bao so luong XTND trén Bién
Dong, ude lugng hé sé hdi quy bang phuong phap binh thuong tdi thiéu, gia tri p—enter =
0,4, p—remove = 0,5 va str dung bo so li¢u XTND 60 ndm (1961-2020), 9 chi s6 khi hdu dugc
dua vao mo hinh bao gém: NINO12, NINO3, NINO4, NINO34, ONI, SOI, QBO, DMI, WP
cho két qua du bao tdt nhat. M6 hinh du bao nhin chung du bao dugc xu thé tang giam XTND
trén Bién Dong so véi trung binh nhiéu nam, du bao c6 xu hudng thién thap, sai s6 du bao
khoang 2-3 XTNBD, sai s6 16n cha yéu ¢ nhitng mua ¢6 nhiéu hon 8 XTND. M6 hinh chua
du bao duoc t6t xu thé cling nhu s6 lugng XTND nhiét doi do bd vao Viét Nam, thuong dy
bao hyt nhitng muia c6 nhiéu XTND d6 bo hon trung binh nhiéu nam (nhiéu hon 5 con).
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L.K.H.; Viéet ban thao bai bao: H.P.L., L.K.H.; Chinh stra bai bao: H.P.L., T.H.C, L.K.H.
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Abstract: This paper presents a study on the characteristics of tropical cyclone activity in
East Sea and landfall in Vietnam, use the stepwise regression method to build a seasonal
statistical prediction model for those two numbers of tropical cyclones (in East Sea and
landfall in Vietnam) based on the relationship with climate indices and large—scale
processes such as ENSO, 10D, QBO, etc. The results show that September has the most
tropical cyclone activity in East Sea and landfall in Vietnam. The majority (75%) of tropical
cyclones that hit Vietham’s mainland are tropical depressions and tropical storms, and only
25% are severe tropical storms and typhoons. The number of tropical cyclones in East Sea
in the period 19912020 tends to increase slightly compared to the period 1961-1990, about
4.2%; on the other hand, the number of landfall tropical cyclones slightly decrease (about
3.1%). The model predicts well the tendency of increase or decrease in the number of
tropical cyclones compared to the average, but it is less than the observation in general. The
seasons with more than 8 tropical cyclones in East Sea and more than 5 tropical cyclones
landfall in Vietnam show larger errors.

Keywords: Tropical cyclone; Seasonal prediction; Stepwise regression; East Sea, Vietnam.



