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KHA NANG DU BAO HAN MUA NANG LUQNG BAO
TICH LUY TREN BIEN PONG DUA TREN PHUONG
PHAP KET HQOP THONG KE-PONG LUC VA SAN PHAM
CUA CFSv2

Trinh Hoang Duwong', Hoang Pirc Cuwdng?, Duong Vin Kham', Kiéu Quoc Chanh?

Tém tit: Bai bdo xdy dung mé hinh két hop thong ké-déng hec (TK-PL) dé di bdo ndng lwong
bdo tich liy (ACE) trong miia bdo (thdng 5 dén thang 12) trén Bién Péng (BP). Mé hinh thong ké
dir bao ACE dwoc sir dung ca hai nguon sé liéu; sé liéu tai phan tich (quan trdc) va tir dw bdo mila
ciia Hé théng Dy bdo Khi hdu ciia Trung tdm Dy bdo Méi truong (NCEP), phién ban 2 (CFSv2).
Nhén t6 dw bdo (NTDB) dwoc lwa chon dé du bao ACE duya trén moi quan hé giita ACE voi yéu 16
méi trwong quy mé 1om tir s6 liéu tdi phan tich thoi ky 1982-2018. Ba NTDB tiém nang dwoc lira
chon; SST & phia déng nam Nhdt Ban (JSST), chénh léch giita JSST véi SST ving bé am Tay Thai
Binh Dwong (JSSTG) va gi6 vi huéng mue 200mb (U200) khu viee BDéng A. Tam quan trong tirong
doi ciia NTDB dwoc danh gid diea trén phwong phdp kiém chirng chéo thoi ky 1982-2010 dé xdc dinh
dinh cdc mé hinh du béo ACE tot nhdt. Bé dw bdo ACE cdc NTDB sé duwoc sir dung tir du bao thoi
gian thuc ciia CFSv2, cu thé:(1) Tai thoi diém du bdo ACE thang 6, NTDB la JSSTG trung binh
thang 6-8 tir dw bdo thoi gian thue cia CFSv2 véi diéu kién diw bdo ban dau (PKDB) trong thing
6, két hop véi U200 quan trdc thang 5; (2) Tai thoi diém dir bao ACE thang 5, NTDB la JSST trung
binh thang 5-7 tir diw bdo thoi gian thire ciia CFSv2 véi PKDB trong thang 5, két hop véi U200
quan tric thang 4; (3) Tai thoi diém diw bdo ACE thang 4-2, NTDB la JSST trung binh thang 5-7 tir
du bao thoi gian thuc cua CFSv2 voi PKDB thang 4-2. Thu nghiém du bao ACE dua trén thoi ky
2011-2018 cho thdy, cé thé sir dung mé hinh két hop TK-BL dé dir bio ACE truée mia bio trén BD
khoang 2-3 thang.
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1. Mé dau

Du bao xody thuan nhiét doi (XTND) trén
BD dua trén phuong phap thong ké truyén thong
dd duoc tién hanh tir nhitng nim 1995, nhu
nghién ctu cia Chan va cs (1995, 1998, 2001)
[1-3], Nguyén Vin Théng va cs (2005) [4],
Nguyén Vin Tuyén (2008) [5], cac nhan t§ du
bao thudng duoc sir dung nhu cac thanh phan
chinh (PC) thu dugc tir phan tich ham tryc giao
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thue nghiém (EOF) cua SST va céc yéu té khi
quyén, hay céc chi sé ENSO, chi s6 gié mua va
chi s hoan Iuu. Trong nim gan day tmg dung
md hinh s6 trong du bao han mua vé XTND
cling di budc dau dugc nghién ctu, dién hinh
nhu tac gia Phan-Van Tan va cs (2015) [6].
Mic du tin s XTND la dic trung phé) bién,
nhung c6 nhiéu dic trung khac ciing c6 thé cung
cép cac khia canh khac nhau vé hoat dong cua
XTND nhu ngay XTND, céc chi s6 nang lugng
bao,... ACE khong giéng nhu tan sé XTND tap
trung vao sb lugng XTND, n6 dugc ma hoa
thong tin bd sung vé cuong do va/hoic thoi gian
ton tai cia XTND. Trong mua cé mot sd con
XTND rat manh, sb ngay XTND hoat dong dai,
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dan dén ACE cao hon, ham y nguy co tac dong
16n hon so véi trong nam c6 nhidu con XTND
yéu. Phuong phap tinh khong phu thude vao
budc thoi gian. N6 1a mot dic trung t6t dé so
sanh cac con bao vdi nhau va qua cac mua khac
nhau. Uu diém cua ACE la phu hop cho tinh
toan twong quan va hdi quy véi cac bién khi hau
khac vi né 1a bién lién tuc, ciing nhu dénh gia tac
dong cua bién ddi khi hau dén hoat dong XTND
va phan tich chuyén sau vé XTND [7-8].

Nhiam muc dich c6 duoc nhiéu thong tin cho
nhén dinh hoat dong cua XTND theo mua, ké tir
niam 2000, nhiéu cong trinh nghién ctru dy bao
han mua ACE va da dugc st dung trong céc ban
tin canh bao han mua XTND cua cac co quan
Khoa hoc Khi quyén nhu: 1) Co quan quan Iy
Khi quyén - Pai duong Qudc gia, Hoa Ky
(NOAA); 2) Rui ro Bao nhi¢t doi, Truong dai
hoc College, nudc Anh (Storm Risk); 3) Truong
dai hoc bang Colorado, Hoa Ky; 4) Trung tam
dy bao han vira Chau Au (ECMWF); 5) Cuc
Thoi tiét Pai Loan, thir nghiém du bao ACE cho
khu vuc Pai Loan.

Vé6i dudong bo bién dai hon 3000km, Viét
Nam dé bi ton thuong vé kinh té va xd hoi do
hoat dong cua XTND ca trén bién va dét lién.
Hiéu dugc hoat dong cua XTND trong khu vuc
Tay Bic Thai Binh Duong (TBTBD), dac biét Ia
trén BP va viing nudc md xung quanh, rat quan
trong dbi voi Viet Nam ca vé mit khoa hoc va xa
hoi. Tuy nhién, nhitng du bao han mua vé XTND
cho BD hién van con nhiéu thach thuc [6]. Do
do bai bao thtr nghiém dy bao han mua ACE trén
BD nhim bo sung thém thong tin cho nhan dinh
hoat dong cia XTND trén BD, day cling la xu
hudng chung trong du bdo han muia vé hoat dong
ciia XTND cuia cac co quan khi tugng & trén thé
gi6i dang tién hanh.

2. S6 liéu va phwong phap nghién ctru

2.1 Thu thép sé liéu

- Bai bao su dung sb liéu XTND duoc thu
thap tor Cuc Khi tugng Nhat Ban (JMA) va tir
Trung tam Két ndi Lién Hop, Hoa Ky JTWC),
thoi ky 1982-2018 dé xac dinh s6 lugng bio va
ACE trén BD.
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- S6 liéu duoc st dung dé xac dinh mbi quan
hé gitta ACE véi yéu té méi truong, bao gom:
(a) SO liéu nhiét d6 mat nude bién (SST) mo
rong phién ban 4 (ERSST.v4) thoi ky 1982-
2018, do phan giai ngang 2° x 2° cua Cuc Quan
ly Khi quyén va Pai duwong Quéc gia Hoa Ky
(NOAA); (b). Sé liu vé toc do gié vi hudng
muc 200mb thoi ky 1982-2018 tir s6 lidu tai
phan tich (quan tric) ciia Trung tim Quéc gia Du
bao Moi truong Hoa Ky (NCEP).

- Két qua dau ra tir dy bdo lai 9 thang cua
CFSv2 duoc chay cach nhau 5 ngay mot v6i bon
diéu kién ban dau (0000, 0600, 12"00 va 1800
UTC), bét dau chay tir ngay 01/01 mdi nam cho
day du 29 nam tir 1982-2010. Nhin chung, mdi
thang CFSv2 s& chay 6 1an x v&i 4 diéu kién ban
dau s& 13 24 du bao thanh phan/mdi thang x 11
thang, trong do s€ c6 1 thang 1a 28 du bao thanh
phan, nhu vy s& c¢6 292 dy bao thanh phan cho
moi nam (Saha va cs 2014 [9]). Ngoai ra, CFSv2
chay du bao thoi gian thyc 9 thang hang ngay tai
thoi gian 00"00; 06"00; 1200 va 18"00 UTC tur
nam 2011 dén hién tai.

Bai bdo su dung $6 liéu du bao 1ai 9 thang cua
CFSv2 dé xdy dyung va danh gia mo hinh thong
ké-dong luc du bao ACE, bao gém: (a) SST va
216 vi hudéng muc 200mb thoi ky 1982-2010 cua
ca quan tric va 24 dy bao thanh phan tir san
pham duy béo lai cuia CFSv2 tai diéu kién du bao
ban dau (PKDB) trong thang 2 dén thang 6; (b)
S6 liéu du bao thoi gian thyc cua CFSv2 trong
thoi ky 2011-2018 ciling dugc bai bdo st dung
cho danh gia mo hinh du bao ACE méi dugc xay
dung va ngudn s liéu nay ciing s& dugc ap dung
cho du bao thoi gian thuyc ACE.

2.2 Phwong phap nghién ciru

a) Xdc dinh chi sé nang leong bdo tich lily

Hién nay, ACE dang dugc st dung phd bién
trong nghiém vu dy bao han mua XTND, chi sb
ACE dugc dinh nghia nhu sau [10-13]:

(1)

th
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Trong d6 (Vimax) 12 toc d6 gi6 cuc dai tai budce
thoi gian 6 gio (m/s) trong ca hai bg s6 liéu cua
JMA va JTWC, N 1a s6 lugng con bio trong mdi
thang, hodc mua hodc nam, t,; va ts 1a thoi gian
bat dau va két thuc su ton tai cuia con bio thir (i)
trong BD. Pon vi cia ACE la (m?/s?) hay
Joune/kg. Luu ¥ rang d6i véi sb lidu sb luong
bao khong c6 su phan biét gitra cac con bao dugc
hinh thanh bén trong BD va bén ngoai nhung di
chuyén vao BD. ACE trong nghién ciru nay dugc
xac dinh d6i voi con XTND dat cép bédo nhiét
ddi va goi 1a bao nhiét doi (vuot 17.5 m/s theo
cap Beaufort).

Dong ning ty 18 voi binh phuong vén toc va
bing cach cong dong ning véi nhau trong mot
) khoang thoi gian s€ nhan dugc nidng lugng
tich Iily. Khi thoi gian cia mdt con bao tang Ién,
nhiéu gia tri dugc cong lai va ACE cling tang,
cac con bdo c6 thoi gian ton tai dai hon c6 thé
tich Iy mot nang luong 16n hon so véi cac con
bdo manh nhung thoi gian ton tai it hon. Chi s6
ACE ctia mot mua la tong ciia ACE cho mdi con
béo va do d6 tinh dén sb lwong, cuong do va thoi
gian tdn tai cua tit ca cac con bdo nhiét dGi trong
mua bao [7-8, 10-13].

Nhin chung, dy bao han dai ngay nay chi dua
ra du bao xu thé bién ddi so vi diéu kién thoi tiét
trung binh, theo thang hodc mua téi [12]. Du bao
han mua ACE ciing vay, ACE thé hién “hoat
dong tong thé” ciia mua biao. Thuat ngit “tong
thé” 1a chi cuong do va thoi gian ton tai chung
cua cac con bao nhiét doi xay ra trong mdt mua
nhét dinh. ACE cao (thap) clia mua bao hang nim
phan anh xu thé chung vé hoat dong tiém ning
cua mua bao, thuong dugc so sanh véi trung binh
nhiéu nam hodc chuan khi hau theo cép phéan vi;
thap, can hodc vuot chuan [7]. Piéu nay cho thiy,
thong tin c¢6 duge vé sé luong bao hodc thoi gian
tdn tai ciia bio s& rat quan trong cho nhan dinh
mua bao dua trén ACE nhu: So véi trung binh
nhiéu niam, thoi gian ton tai cia bdo dai va sb
luong bio cao, néu ACE cao cho thay hoat dong
ctia bdo trong mua bio tdi co thé s& manh mé
hon, hodc s6 luong bao thép va thoi gian ton tai
ctia bdo ngan, néu ACE cao cho thiy co thé bio
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c6 cuong d6 manh hon trong mua bao toi,...

b) Phwong phdp thanh ldp va kiém chirng mé
hinh dw bao ACE

Mo hinh thong ké dy biao ACE dugc xay
dung dua trén phuong phap hdi quy tuyén tinh
don bién va hai bién. TAm quan trong twong ddi
ctia nhan t6 du bao (NTDB) cho xay dung md
hinh du bdo ACE dugc danh gia dya trén cac chi
tiéu danh gia ACE gitta quan tric va dy béo thu
duoc tir phuong phép “kiém chimg chéo” (Leave
one out-cross validation). Két qua kiém chimg
khong phai cho mot mé hinh cu thé ma cho mot
tap cac mo hinh, chudi dung dé kiém ching ciing
bao gdm sir dung dé thanh 1ap mé hinh. Qua
trinh du bao duoc lap lain 14n, mdi lan thyuc hién
voi tap mau c6 kich thuéde 1a n-1; Gia st tap mau
¢6 n nam, bo ra nam dau tién, dung s6 liéu cua n-
1 nam con lai dé xay dung mo hinh, sau d6 tinh
cac chi tiéu danh gia cho nam bo ra d6 [14]. Thu
tuc duogc lap lai cho 29 nam, thoi ky 1982-2010.
Céc chi tiéu danh gia mo hinh duoc st dung
gom: sai s6 tuyét ddi trung binh (MAE), sai s6
quan phuong (RMSE), diém k¥ ning binh
phuong trung binh (MSSS) va hé sé trong quan
(r), cu thé vé& chi tiéu duoc trinh bay trong tai liéu
cua Phan Van Tan va c¢s (2010) [15].

3. Két qua va thio luin

3.1 Nhén té duw bdo tiém néng cho dw bdo
ACE trén Bién Pong

a) Nhan t6 dy bao tiém ning

Mot s6 cong trinh nghién ctru c6 thé tién hanh
cac phan tich cho tong s6 con bio hang nam, tuy
nhién mua bao chinh trén BD s€ duogc xac dinh
tir thang 5 dén thang 12 [16], do d6 tong sb
luong bao va ACE trong nghién ctru nay s€ dugc
tinh tir thing 5 dén 12. Nhin chung, dién bién
nhiéu nim cua sé luong bdo twong dong vai
ACE trén BD. Mic du vay, van c6 su khac biét
dang ké trong ting nam giira s6 luong bdo va
ACE trong mua bao, nhu nam 2017 sb luong bao
cao hon trung binh nhiéu nim, nhung chi sé
ACE tuong tmg gan bang trung binh nhiéu nim
hay s lwong béo trén BD twong ddi thap trong
nam 2006, nhung chi s6 ACE cao hon dang ké
gan 3 d6 1éch chuan (hinh 1).
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Hinh 1. Bién trinh hang nam ctia (a) so lwong con bio (C8) va (b) ACE thang 5-12 trén BP tir s6
liéu cua JMA va JTWC, thoi ky 1982-2018

Pé xay dung phuong trinh du bao ACE trén
BD, NTDB sé& dugc lya chon dua trén moi quan
hé gitta ACE v6i cac yéu té méi trudng quy méd
16n tir sb liéu tai phan tich. Bai bao khao sat do
nhay vé mdi quan hé giita ACE va SST trong
mua bdo cao diém trén BP cho thdy: C6 su
twong dong cao vé phan b twong quan khong
gian gitra ACE va SST tir hai b s6 liéu ciia IMA
va JTWC. Mdi quan hé nghich dat mirc d6 y
nghia thong ké 95% gitta ACE v&i SST ¢ ba
ving, bao gdbm ving xich dao An D6 Duong, tay
nam Thai Binh Duong va phia dong nam Nhat
Ban trong mua hoat dong chinh cua bao trén BD.
Trong sb ba ving, SST ¢ phia dong nam Nhat
Bén c6 hé sb trong quan cao nhat. Méi quan hé
nay pht hop véi két qua nghién ctru nhu duoc
chira boi Zhan va cs (2011a,b) [17-18], Zhou va

cs (2011) [19], Wang va cs (2013) [20], va Zhan
vacs (2013) [21], va Li va cs (2014) [22], cu thé:
Méi quan hé nghich gitta SST ciia hai ving xich
dao An Do Duong va tdy nam Thai Binh Duong
v6i hoat dong cua XTND trén khu vuc TBTBD
va BD da dugc nhém céc tac gia nay chung
minh, trong ndm SST cua hai vung nay cao
(thap), didu kién méi truong trén khu wvuc
TBTBD thuén loi (bat loi) d6i voi hoat dong cuia
XTND trén khu vuc TBTBD va BD. Tt mbi
twrong quan nghich dong thoi gitta ACE v6i SST
ctia ca ba ving cho thay, SST ¢ ving phia dong
Nhat Ban c6 thé c6 mbi quan hé tir xa dbi véi
diéu kién moi truong trén khu vuc TBTBD va
BD nhu SST cua hai vung con lai da dugc cac
nghién ciru trude chimg minh 13 ¢6 lién quan dén
hoat dong cia XTND ¢ khu vuc TBTBD va BD.
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Hinh 2. Phén bé khéng gian ciia hé sé twong quan gitta SST trung binh thang 6-11 véi ACE tir s6
liéu ciia JMA (a) va tie JTWC (b), thoi ky 1982-2018. Viing bén trong dwong dong mire cua (r)
mau den thé hién hé so twong quan dat mirc y nghia thong ké 95% (|r|>0,33) va hinh chir nhdt

mau cam (den) la viing gidi han dé xdc dinh NTDB

Khao sat mbi quan hé giita ACE voéi gid vi
huéng myuc 200mb trong mua bdo cho thy tin
hiéu c6 y nghia thdng ké d6i voi gié mua hé
(thang 6-8) trén khu vuc Pong A dugce thé hién
trong hinh 3. Médi twong quan thuén ¢ khoang

40°N va tir 90 - 120°E, véi hé sb twong quan
khoang 0,33 dén0,7. Ngoaira, tdn tai mdi tuong
quan nghich ¢ phia nam cao nguyén Tay Tang,
khoang 20°N v&i hé sb twong quan khoang 0,33
dén 0,5. Phan bd twong quan khong gian kha
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tuong dong trong ca hai tap sb liéu cua JIMA va
JTWC. Mbi twong quan thuan gitra ACE véi gio
vi hudng trén khu vuc Pong A cho thiy, dong
xiét gi6 tdy myc ddi lwu trén khu vuc can nhiét
d6i-Dong A-tay Thai Binh Duong trong mua he,
hay 1a dong xiét can nhiét-Pong A di duoc
nghién ctru trude chi ra lién quan chit ché dén

60N

40N

20N

EQ

60N

thoi tiét va khi hau ¢ Pong A [22]. N6 dugc xem
nhur 12 nhan t6 quy mo 16n két ndi tir xa t6i hoat
dong cua bao khu vuc TBTBD va BD thong qua
hoat dong song Rossby ting dbi luu trén va lién
quan dén kiéu két ndi Thai Binh Duong - Nhat
Ban, dién hinh 14 hoat dong ddi luu ¢ phia dong
Philippines [23-24].
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Hinh 3. Phén bé khéng gian ciia hé sé twong quan gitka gi6 vi huéng mue 200mb trung binh
thang 6-8 véi ACE tir 56 liéu ciia JMA (a) va tir JTWC (b), thoi ky 1982-2018. Ving bén trong
dwong dong mire cia (r) mau den thé hién hé sé twong quan dat mirc ¥ nghia thong ké 95%
(71> 0,33) va hinh chir nhdt mau den la ving giéi han dé xdc dinh NTDB

Tir thang 5 dén thang 12 c6 thé xem la mua
bao trén BD, mac du vay bao trén BD xuét hién
pho bién tir thang 6 dén thang 11. Do dé, du bao
ACE truéc mua bio s& dugc dinh nghia 1an luot
12 4, 3,2, 1 va 0 thang (hodc thdi diém du béo
ACE thang 2, 3, 4, 5, va 6) tuong ing PKDB
ban dau ciia CFSv2 1a thang 2, 3, 4, 5, 6. Mot luu
¥ rang, chung t6i chi sir dung ACE duogc xéac
dinh tir s6 lidu ctia JMA cho nhiing dénh gié tiép
theo sau ddy. Trén co s& moi quan hé giita ACE
v6i SST va gid vi hudng muc 200 mb quan tric,
ching t61 gidi han vung xac dinh NTDB dugc
thé hién trong bang 1, cu thé:

- NTDB la SST vung phia dong nam Nhat
Ban (JSST), pham vi kinh vi d§ dugc gidi han
(21° - 31°N, 145° - 165°E; hinh chir nhat mau
cam trong hinh 2): Hé s6 twong quan dat d9 tin
cy trén 95% ddi v6i JSST trung binh lién tiép tir
céc thang 2-4 dén thang 7-9.

- Nhén té dy bao JSSTG (chénh léch gitia
JSST va SST ving bé 4m Tay Thai Binh Duong
[0-15°N, 125°E-155°E]; hinh chir nhat mau cam
va den trong hinh 2). Mic du vé ban chét nhan t6
du bao JSSTG ciling tuong ty nhu JSST, nhung

TAP CHI KHI TUQNG THUY VAN

chung t6i s& khao sat tiép theo nham so sanh vai
JSST va lya chon NTDB c¢6 ky ndng du bao
ACE hiéu qua hon.

- Nhan t6 dy bao 1a gi6 vi huéng muc 200mb
trén khu vuc can nhiét d6i vimg Pong A (U200),
pham vi kinh vi @6 dugc gidi han (35° - 45°N, 90
- 115°E, hinh chir nhat mau den trong hinh 3).
Méi tuong quan cao gitra ACE vé&i U200 tir s6
lidu tai phan tich, khoang 0,37 dén 0,66 d6i voi
U200 trung binh ba thang lién tiép tir cac thang
3-5 dén thang 7-9 va dat do tin cdy trén 95%
(Bang 1).

b) Ky nang duw bao SST va U200 cua CFSv2

Heé sb twong quan dong thoi trung binh mua
hé (thang 6-8) ctia ba NTDB giira quan tric véi
24 dy bao thanh phan ctua CFSv2 tai PKDB
trong thang 2-6 cho thay, k¥ niang du bao SST
va U200 ciia CFSv2 kha phul hop v6i quan tric,
cao hon dang ké khi PKDB ctia CFSv2 gan véi
muia bao. Mbi quan hé cia NTDB giira quan tric
v6i 24 du bao thanh phan riéng biét thap hon so
v6i trung binh cua 24 dy béo thanh phan, do d6
dé du bao ACE, trung binh 24 dy bao thanh phan
¢6 thé hiéu qua hon so véi 24 dy bao thanh phan
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don 1é. Van dé nay ciing da dugc thao luan & mot
sb nghién cou dy bdo han mua nhu su dung
trung binh 6 trong s ctia cac du bao thanh phan
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[13], hodc la trung binh s6 hoc cua cac du bao
thanh phan [25].

Bdng 1. Gidi han ving hea chon NTDB tiém ndng va hé sé twong quan giita ACE véi cac NTDB
trung binh 3 thang lién tiép tir s6 liéu tdi phan tich, thoi ky 1982-2010. Hé s6 tuwong quan dat mirc
do tin cay 95% va 99%, twong dwong voi |r|= 0,36 va 0,46

NTDB Gi6i1 han vung lya chon Trung binh 3 thang lién tiép
NTDB 2-4 3-5 4-6 5-7 6-8 7-9
JSST 21°-31°N, 145°- 165°E -0,47 -0,57 -0,64 -0,65 -0,61 -0,49
JSSTG JSST - WTBTBD -0,33 -0,46 -0,57 -0,60 -0,59 -047
U200  35°-45°N, 90— 115°E 0,11 037 0,65 0,66 0,64 045
1 1
a) JSST (b) JSSTG
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Hinh 4. Hé s6 twong quan ciia NTDB bao gom JSST, JSSTG va U200 trung binh thing 6-8 giita
quan trdc véi 24 di bdo thanh phan ciia CFSv2 tai cdc PKDB tir thang 2-6, thoi ky 1982-2010.
Mire do tin cdy dat 95% (99%), twong dirong véi |r|> 0,36 (0,46). Cét mau do la hé sé twong quan
cia trung binh ciia 24 dw bdo thanh phan va quan trac

Méi quan hé gitta ACE véi cac NTDB trung
binh cua 24 du bao thanh phﬁn tai cac bPKDB
trong thang 2-6 cia CFSv2 dugc thé hién ¢ bang
2 cho théy, hé s6 twong quan giita ACE véi JSST
kha cao dao dong tur 0,24 dén 0,62, phé bién dat
do tin cdy 95% d6i voi JSST trung binh 3 thang
lién tiép tir cac thang 3-5 dén thang 7-9. Twong
tu nhu JSST, hé s6 twong quan giita ACE voi

nhan t6 du bao JSSTG trong cac thang 7-9 va
thang 8-10 cao hon chut it so vdi cac thang con
lai. K§ ning du bao ctua CFSv2 ddi voi nhan t6
du bao U200 thap hon so véi JSST va ISSTG;
chi c6 U200 trung binh thang 6-8 tai PKDB cua
CFSv2 trong thang 5 va thang 6 1a c6 quan hé
v6i ACE dat tin cay 95%.
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Bdng 2. Hé 56 tiwong quan giita ACE véi cdc NTDB trung binh ciia 24 diw béo thanh phan tai
PKDB ban dau ciia CFSv2 thing 2-6, thoi ky 1982-2010. Hé s6 tuwong quan dat mirc do tin cdy

95% va 99%, twong dwong voi |r|> 0,36 va 0,46

DKDB cua Trung binh ba thang lién tiép
NIDB - CFSva 35 46 5-7 68 79  8-10
(thang)
2 -0,43 -0,45 -0,42 -041 -0,33 -0,30
3 -0,45 -0,48 -0,52 -048 -0,38 -0,33
JSST 4 -0,50 -0,58 -049 -0,40 -0,31
5 -0,62 -0,57 -0,44 -0,32
6 -0,57 -042 -0,24
2 -0,23 -0,26 -0,33 -0,38 -0,36 -0,32
3 -0,36 -0,43 -0,51 -0,52 -045 -0,41
JSSTG 4 -0,32 -0,46 -0,54 -0,54 -0,53
5 -0,49 -0,54 -0,52 -0,52
6 -0,60 -0,56 -0,51
3 -0,22 -0,23 -0,11 -0,07 0,04 0,20
4 0,15 0,12 0,30 0,27 0,29
U200 5 0,38 0,36 -0,22 -0,20
6 0,45 0,27 0,21

3.2. Mé hinh két hop théng ké-dong luc
(TK-DL) dw bdao han mua ACE

a) Thanh lgp mo hinh TK-PL va danh gia
NTDB

Trong muc nay, bai bao trinh bay mo hinh dy
bao ACE trén BD dua trén ca hai phuong phap
hdi quy tuyén tinh don va hai bién. Dé chon céac
nhan t6 du bao hiéu qua tir san pham dy bao lai
cua CFSv2, cac thu nghi¢ém d¢ nhay da duogc
thuc hién tir ba NTDB riéng biét tr CFSv2 hoac
két hop chung hodc két hop voi NTDB nhung tir
sO liéu tai phan tich trong thoi ky 1982-2010.
Muc d6 hiéu qua cia mo hinh théng ké du bao
ACE dugc danh gia dya trén cac chi tiéu vé hé sb
tuong quan (r), RMSE, MAE va diém MSSS thu
dugc dua trén phuong phép xac nhan chéo. Cac
chi s6 danh gia 1a khong c6 thir nguyén, vi ca
ACE va NTDB déu dugc chuén hoa dé thuén loi
so sanh danh gia.

Dua trén hé sb twong quan cao giita ACE v&i
NTDB tur CFSv2 tai cac DPKDB khac nhau,
chung t6i chi danh gia ky nang du bao han mua
ACE dua trén NTDB trung binh trong céc thang
5-7 va thang 6-8 nhu dugc dugc to6 dam trong
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bang 2. Chi tiéu danh gid mo hinh dva trén
NTDB don tir CFSv2 tai PKDB trong thang 2-6
dugc thé hién trong bang 3 cho thdy, thoi diém
du bao ACE thang 2 (PKDB cua CFSv2 thang
2) dén thang 5 (PKDB cua CFSv2 thang 5),
NTDB JSSTs.; (chi s6 dudi biéu thi trung binh
tir thang dén thang) 1a c6 k§ nang tot nhat v4i hé
s6 trong quan dao dong tir 0.29 dén 0.56, RMSE
tlr 0,82 dén 0,95, MAE tir 0,6 dén 0,72 va MSSS
dao dong tir 0,07 dén 0,30. B6i v6i thoi diém dy
bao ACE thang 6, NTDB JSSTGss la tot nht;
vo1 hé $b tuong quan 1a 0,52, RMSE 1a 0,84,
MAE 1a 0,67 va MSSS 1a 0,27; so sanh NTBB
gitta JSSTGe.s va JSSTe.s cho thdy JSSTes kém
hon chut it vi hé sb twong quan va MSSS thap
hon va RMSE cao hon, ngoai trit MAE cao hon.
Trong tat ca thoi diém du bao ACE, ky nang du
bao ACE duya trén U200 thap hon nhiéu so véi
JSST va JSSTG. CFSv2 khong c6 k¥ nang du
bao U200 tai mot s6 DPKDB, vi du PKDB cuia
CFSv2 trong thang 4 va thang 3 cho du bao
U200 léch nhiéu so voi quan trac, dan dén du
bao ACE c6 MSSS am.
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Bdng 3. Chi tiéu danh gid mé hinh tai cac thoi diém (TPDB) dw bdo ACE trén BP sir dung mot
NTDB duoc CFSv2 du bao tai cac DKDB khac nhau, thoi ky 1982-2010

bKDB

NTDB; (i thé hién cia TPDB
trungbinh tir thang ~ o') ACE  RMSE r  MAE MSSS
deén thang) (thang) (thang)

6 6 085 0,550 0,59 025

5 5 0,86 049 0,61 023

JSSTss 4 + 096 026 0,70 0,05

3 3 093 035 0,71 0,10

2 2 098 022 0,72 0,01

5% 5 0,82 056 0,60 0,30

4% 4 0,85 0,51 0,63 025

158Ts7 3% 3 0,90 042 0,70 0,16

2% 2 0,95 029 0,72 0,07

6* 6 0,84 0,52 0,67 0727

5 5 0,88 046 0,72 020

JSSTGes 4 4 0,85 0,50 0,64 025

3 3 091 040 0,73 0,14

2 2 097 021 0,74 0,03

6 6 094 033 0,71 0,08

5 5 097 021 0,77 0,03

U200es 4 4 1,01 007 073  -0,06

3 3 1,05 013 083  -0,14

Nhu trén d3 thé hién ba NTDB, nhung thyc
chat chi c6 hai nhén t6 du béo c6 thong tin khac
nhau va hi vong ching c6 thé gop phan cai thiét
murc do hi¢u qua ciia mo hinh, do d6 chung t6i da
két hop hai nhan t6 du bao trong cung thoi diém
va ca NTDB dugc quan tric nhung trudc véi
thoi diém dyu bao ACE. Su két hop hai NTDB
duoc thuc hién dua trén NTDB dong gop cho mo
hinh du bdo ACE don biét tét nhat nhu dugc
danh dau (*) va t6 dam trong bang 3 v6i hé sb
tuong quan c6 y nghia thong ké 95% giita ACE
v6i U200. Két qua duoc dwa ra ¢ bang 4 cho
thay:

1) Chi st dung NTDB tur CFSv2: Tai thoi
diém du bao ACE thang 6-5, su két hop cua
JSSTGes hodc JSSTs. v6i U2006.s cho két qua

tdt hon chut it so véi chi si dung JSSTGe.s hoac
JSSTs7 don Ié.

2) Két hop sir dung NTDB ca tir du bao cua
CFSv2 va tur quan trac: Moi quan h¢ dat mtrc do
tin cdy 95% giita ACE véi U200 quan tric (QT)
tir mua xuan, nhung néu tinh hé sé twong quan
theo thang, mbi quan h¢ dat do tin cdy 95% tu
thang 4-9, do d6 chung t6i chi thir nghiém két
hop hai nhan t6 dy bao dé du bao ACE tai thoi
diém du bao trong thang 6 va 5. Két qua danh
gia cho thay, mo hinh két hop hai nhan t6 gitra
JSSTGes tir CFSV2 véi U200grs quan tric thang
5 va JSSTs. tir CFSv2 v6i U2000r4 quan trac
thang 4 cho céc chi tiéu danh gia mo hinh tot hon
ca (to dam trong bang 4).
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Bdng 4. Chi tiéu ddnh gi mé hinh tai cac thoi diém (TPDB) dy bdo han miia ACE trén sit dung
hai NTDB theo cac DKDB khac nhau cua CFSv2, thoi ky 1982-2010

NTDB:; (i thé hién DKDB cua TPDB
trung binh tir thang CFSv2 ACE RMSE R MAE  MSSS
den thang) (thang) (thang)
JSSTGe.s + U2006.5 6 6 081 0,57 0,65 0,32
5 5 083 0,58 0,59 0,34
JSSTs.7 + U2006. 4 4 088 046 0,66 0,20
3 3 093 037 072 0,10
JSSTGes +U2000rs 6 6 077 0,65 0,64 0,39
JSSTs.7 + U200014 5 5 0,80 0,61 0,63 0,35

Céc chi tiéu danh giad mé hinh ¢ trén da cho
thdy, cac mo hinh tot nhat cho du biao ACE khi
su dung NTDB 1a JSST, JSSTG va U200 va. Cu
thé: (1) M6 hinh 1, thoi diém du bao ACE thang
6, NTDB dya trén JSSTGe.s thang 6-8 tai DPKDB
ctia CFSv2 thang 6 két hop v6i U200qr1s thang 5
tir quan trac; (2) Mo hinh 2, thoi diém du bao
ACE thang 5, nhan td du bao dua trén JSSTs.;
thang 5-7 tai PKBD cua CFSv2 trong thang 5
két hop voi U200grs thang 4 quan tric; (3) Mo
hinh 3, thoi diém du bao ACE thang 2-4 dya trén
JSSTs.7 trung binh thang 5-7 cua CFSv2 tai
DKDB trong thang 2-4.

Nhin chung, mé hinh dy bdo han mua ACE
két hop thdng ké - dong luc nim bét dugc dao

a) Thang 6 —Quantric ==TK-BL
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dong hang nam voi khi du bao ACE trudc mua
bao khoang 0-3 thang (thoi diém dy bao ACE tir
thang 3-6. Tai thoi diém du bao ACE thang 3,
md hinh ndm bét duge dao dong hang nam voi
khoang mot nira s nim ACE cao nhu nam 1983,
1989, 2006 hay giai doan ACE thap tir nim 1997
dén 2004 (Hinh 5d). Chit lwong mé hinh cao
hon & thoi diém du bao ACE gﬁn mua bao; tai
thoi diém thoi diém du bao ACE thang 6, md
hinh gin nhu nam bit tat ca cac dao dong hang
nim cua ACE. Nhin chung, tit ca mo hinh dé
nam bat dugc giai doan ACE thap tir 1997-2004.
Mic du vay, xu thé nim bt dinh dao dong thap
hon va sai s6 v6i quan tric van con cao, diéu nay
cn theo ddi dé hi¢u chinh mé hinh.

[
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b) Thang 5 e=—Quan tric ===TK-BL
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Hinh 5. Dién bién theo thoi gian ciia ACE trén

BD tir quan trdac va dw bdo ciia mé hinh thong

ké-dong luc (TK-DL) moi dwoc xdy dung voi:
Mo hinh 1a, M6 hinh 2b va M6 hinh 3c-e
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b) Bdnh gid mé hinh TK-PL dwa trén sé liéu
du bao thoi gian thuc cua CFSv2

Mtrc d6 hi€u qua cua moé hinh du bao ACE
duoc tiép tuc danh gié dya trén co so s6 lidu thoi
gian thyc cia CFSv2 tir nam 2011-2018. Két qua
dugc thé hién trong hinh 6 cho thay, do chinh
xac cia mo hinh phuy thudc vao kha nang du bao
JSST, JSSTG ctia CFSv2. Dién bién ACE dugc
du bao dya trén mo hinh két hop théng ké-dong
luc phtt hop véi quan tric; dao dong ACE tai thoi
diém du bao thang 6-5 nim bét kha tot dao dong

a) Thoi diém dy bdo ACE thang 6
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e) Thivi diém dy bao ACE thang 4
12

10 4

10ACE (m?52)
o
L

A TK-DL

—QT

2011 2012 2013 2014 2015 2016 2017 2018

4. Két luin

Méi quan hé giita ACE va cac yéu té moi
truong quy mo lon da dugc khao sat [am co sé
khoa hoc cho danh gia kha nang du bao han mua
ACE trong muia bio trén BD bang mé hinh thong
ké dua ca hai ngudn sé liéu; quan tric va san
pham ctia CFSv2. Két qua co thé rut ra nhan xét
sau:

Mb hinh théng ké du bao ACE tai thoi diém

Nam
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ACE cao (thdp) dugc quan tric, sy dao dong nay
tham chi van ton tai d6i véi thoi diém du bao
ACE thang 3 dén 4 ndm bit trén mot nira s6 nam,
dic biét mot s6 nam gﬁn day. Mac du vay, nhung
van c6 nim ACE duoc du bao khac xa so véi
quan tric, vi du nhu nam 2014, do JSST va
JSSTG thap hon dang ké ca quan trac va du bao
ctia CESv2 tir thoi diém du bao ACE trudce 3
thang, diéu nay da dan dén gia tri ACE kha cao,
va sai s6 du bao ACE cao.

b) Th&i diém dy bao ACE thang 5
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Hinh 6. ACE trén BP tir quan trdc va du bdo
cua mo hinh TK-DL moi dwoc xdy dung: Mo
hinh 1a, M6 hinh 2b va Mo hinh 3c-3e

du bao thang 6-5 ndm bt twong d6i tot dién bién
ctia ACE quan trac. Tai thoi diém du bao ACE 3-
4, m6 hinh thong ké-dong lyc du bao ACE ciing
nim bat dugc dién bién cia ACE quan tric
nhung sai s6 du bao cao hon so véi du bao thang
6 - 5. Nhin chung, c6 thé str dung mo hinh thong
ké - dong luc dé du bao ACE trude mua bio trén
BD khoang 2-3 thang cho nhan dinh xu thé bio
trong mua bao tdi.
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THE POSSIBILITY OF DYNAMICAL-STATISTICAL PREDICTION
FOR SEASONAL ACCUMULATED CYCLONE ENERGY IN THE
EAST SEA BASED ON CFSV2
Duong Trinh Hoang', Cuong Hoang Duc?, Kham Duong Van'!, Chanh K. Q*
Vietnam Institute of Meteorology, Hydrology and Climate Change,
*Vietnam Meteotological and Hydrological Administration
’Department of Earth and Atmospheric Sciences, Indiana University, Bloomington, Indiana

Abstract: This paper presents a hybrid dynamical-statistical model that it is built for prediting
accumulated cyclone energy (ACE) in the storm season (May to December) based on both data
sources is used: observations and seasonal forecasts of Climate Forecast System, version 2 (CFSv2).
Predictors are selected based on the relationship between ACE and large scale environmental fac-
tors from the reanalysis data (observations) for the period 1982-2018. Three predictors are selected;
SST in eastern Japan (JSST), the difference between JSST and SST in the the western Pacific warm
pool (JSSTG) and zonal wind at 200 mb level (U200) over East Asia. The relative importance of pre-
dictors will be assessed based on leave one out-cross validation for the period 1982-2010. The re-
sults have identified the best of the hybrid dynamical-statistical model for ACE prediction. For
predicting ACE, predictors will be used from real-time prediction of CFSv2, detail: (1) At the time
of ACE prediction in June, predictors are JSSTGs.s from real time prediction of CFSv2 with initial
prediction condition (ICs) in June, combined with U200 observation in May, (2) At the time of ACE
prediction in May, predictors are JSST5-7 from real time prediction of CFSv2 with ICs in May, com-
bined with U200 observation in April; (3) At the time of the ACE prediction from April to February,
predictor is JSSTs.7 from real time prediction of the CFSv2 with ICs from April to February. The
prediction experiments for the period 2011-2018 shows that the possible to use hybrid dynamical-
statistical model to predict ACE with lead time about 0-3 months.
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