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Tém tat: Co quan khi twong Nhat Ban (Japan Meteorological Agency- JMA) dang vén hanh hé théng dv
bdo té hop han mia mdi nhét, Coupled Prediction System phién bén 3, viét tdt la "CPS3", dworc trién khai tir
thdng 2 nédm 2022. S6 liéu dw bdo ctia hé théng CPS3 vdi han du bdo 6 thdng bao gém cdc yéu té vé nhiét
dé lwong mua, dé cao dia thé vi cdc mue. S6 liéu clia CPS3 bao gém 2 dang: Dang 1 chay dw bdo nghiép vu
hang ngay va dang 2 1a sé liéu tdi phén tich tir nédm 1990-2020. Trong khuén khé bai bdo nay, cdc tdc gid st
dung s6 liéu tdi phén tich ciia mé hinh CPS3 tir ndm 1991-2020 dé ddnh gid dw bdo nhiét d6 va luvong mua
han mua cho 60 tram trén todn Idnh thé Viét Nam. Cdc chi sé st dung bao gém dé chinh xdc cua dw bdo 2
pha (Accu2p), d6 chinh xdc cda duv bdo 3 pha (Acc3p), sai s6 tuyét déi trung binh (MAE). Két qud cho théy
Vdi yéu té nhiét d6, thoi diém du bdo thdng 3 cho két qud duw bdo tét nhét, khu vire Nam Trung B6 va Nam
Bé la nhitng noi ¢ kj néng duw bdo cao nhét so vdi cdc khu vire con lai. VGi yéu té lwgng mura, thoi diém dy
bdo thdng 9 cho két qud dw bdo tét nhét, cdc tinh thuéc Nam Trung B va Nam B van Ia noi ¢ kj ndng dv

bdo tét nhét.

Ttr khéa: CPS3, dw bdo t6 hop, han mua, 7 khu vire, nhiét dé, luvong mua.

1. Mé& dau

X3 héi hién nay bi anh hudng bdi céc hién
twong thoi tiét va khi hau khic nghiét, gay ra
thiét hai vé nguwdi va tai san va nguén du trir
lwong thue, gidn doan hé théng san xuat, mang
dén nhiéu dich bénh, rii ro vé strc khoe. Su ra
doi cta hé théng ng phd va cdnh bdo, hanh
déng sédm co thé mang lai loi ich va ngan nglra
thiét hai bang cach st dung cac du bado mua dé
c6 sy chuln bi tét nhat déi v&i céc hién twong
khi hau khdc nghiét trwdc 1 thang hodc nhiéu
hon [1]. Piéu nay dang 13 méi quan tdm cua
nhiéu chinh phu va nhiéu ban nganh lién quan.
Do d4, viéc cung cap cac du bdo mua cé dd tin
cay cao, hiéu duoc cac gidi han dinh lvong va
tinh khéng chac chan trong du bao tiép tuc la
mai quan tdm |&n déi vdi cac nha khi tuwgng hoc
[2], [3]. Khdng gidng nhu nhitng du bdo thoi tiét
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thong thuong, du bdo han mua khéng dua ra dy
bdo chi tiét tir ngay nay sang ngay khéc vi nhitng
du bdo chi tiét ki€u nhu vay sé& bi loai bo bdi ban
chat hon loan cla hé théng khi hau [4], [5], hay
van duoc biét dén 1a “hiéu irng cdnh budm” [6],
[7]. Du bdo han mua thuwdng cung cdp nhitng
théng tin vé dic trung théng ké trung binh mua
cla thoi tiét, dién hinh nhat 1a v&i han du bao
trwdc 3 thang [8]. P& tién hanh dy bdo han mua,
nhiéu nghién clru trén thé gidi da st dung san
pham dy bdo t8 hop [9-12]. Theo Weber [13],
dy bdo t6 hgp dugc chia thanh ba nhém: Nhém
1 bao gbm két qua tlr mdt mé hinh véi céc diéu
kién ban dau khac nhau; nhém 2 bao gébm cling
mét sd liéu dau vao nhung véi cac phién ban
mé hinh khac nhau; nhém 3 bao gém tap hop
cac mo hinh khac nhau va&i dit liéu dau vao khac
nhau. Diém manh cta dy bao té hop |a du bdo
X4c suat [14-16]. Dy bdo xac suat bat dau xuat
hién trong nghién ctu cla Leith (1974) [17], s&
dung ham mat dd xac suat xdy dwng tir truong




du bado cta moé hinh dong lyc. Bén canh dd,
Leith cling chi ra rang, du bdo t6 hop khéng chi
giup gidm b6t mirc dd bat dinh théng qua phép
|ay trung binh ma con cé thé danh gid dwoc mirc
do bat dinh nay théng qua d6 tan gilra cac thanh
phan. Hay nhu téc gid Otieno (2014) [18] d3 s
dung san pham dy bdo t6 hop lvgng mua tir cac
md hinh dy bdo toan cdu GCMs, két qua nghién
ctru cho thdy mé hinh t6 hgp dy bdo tét cac cuc
tri trong cdc nam EI-Nino (1997) va nam La-Nina
(2000), md hinh t& hop cé ki ning dy bdo tot
hon va hé s twong quan cao hon so vdi thanh
phan don |é & cic dinh muwa thang [19]. Bén
canh d6, nhitng san phdm dy bédo s6 hop cling
str dung dé du bdo han mua céc hién tugng cuc
tri, nhu theo tac gia Acacia (2015) [20] d3 s
dung td hop 9 thanh phan tir céc trung tdm dy
bdo mua trén thé gi¢i véi han dy bdo 7 théing.
K&t qua nghién cru cho thay du béo t8 hop tét
hon thanh phan riéng 1& & khu vyc nhiét dai.
Mac du k§ ndng ddi vai nhiét d6 cuc tri thap hon
mot chut so vdi ky nang dy bdo nhiét do trung
binh nhung mét sé trudng hop, du bdo t6 hop
cho két qua t6t hon nhu trwdng hop dy bao vé
nhitng ngay mua déng &m 4p & Uc va mién nam
Hoa Ky, cling nhu du bdo vé nhitng dém mua hé
lanh gid & mot s vung & Trung Phi. C6 thé thay
dy bdo t6 hgp cé tiém nang vé cung 1&n trong
dy bdo han mua béi nhitng wu diém ma ching
mang lai.

Phuong phap théng ké cling da duwoc ap
dung trong nhiéu nghién ctru trong nudc vé cac
yéu t6 khi hau co ban nhu tac gid Nguyén Vin
Thang va cong s (2011) [22], d& danh gid mirc
dd dao déng va tinh chat cla cac yéu t6 va hién
tuong khi hau, dac biét la nhiét do, lvgng mua,
thién tai va cac hién twong khi hau cuc doan.
Nghién clru da danh gid dwoc mic d6 dao dong
cla cac yéu t6 khi hau theo thdng mua va ndm,
danh gid dugc mrc d6 va tinh chat dao déng
cla céc hién tugng khi hau cuc doan dién hinh
(mua I&n, swong mudi, rét hai, khé néng, mua
dd) & Viét Nam. Tuy nhién, trong nghién ctru,
tac gid st dung sb liéu tai phan tich cha trudng
toan cau vdi d6 phan gidi thd, do vay két qua
van con mot s6 han ché. Tiép theo do, tac gia Ta
Htru Chinh (2015) [23] d3 nghién cltu xay dung
hé théng dy bdo t6 hop han mua dya trén két

qua dy bdo ctia cdc mo hinh nghiép vu toan cau.
Nghién ctru d3 sir dung phuong phap hiéu chinh
théng ké ha thap quy mé cla cac truong dy béo,
sau do xay dung phuong trinh du bdo va tién
hanh trung binh t6 hop cd trong sé. Két qua cla
nghién clru cho thay Kha ning dy bdo trudng
nhiét d6 vuot qua du bao ngiu nhién nhiéu lan
(HITSS 15-40). Ky nang du bdo mua cé xu hudng
thap, dic biét khi xem xét tai cac khu vuc khi
hau cu thé trén 13nh thd Vit Nam.

Bén canh d6 phuong phdp théng ké cé
thé dua ra du bdo han xa hon dén 1 ndm nhuw
nghién ctru cla tac gia Nguyén Vin Hudng va
cac cong sy (2022) [24] da dua ra danh gia mua
bdo nam 2021 va du bdo mua bdo nam 2022
dya theo phuong phap tuong quan Cannon vé
s6 lwong bdo trén Bién Dong va dé bd va Viét
Nam, cd hai nhan té du bdo trung binh thing
ERSST5 va nhan t6 dy bao SST trung binh trugt
3 thang cla mé hinh GFDL-CM2p1-aer04 déu
du bdo xu huwdng b3o hoat ddng trén Bién Pong
va d6 bd tryc tiép Viét Nam cao hon trung binh
nhiéu ndm. Theo téc gia, do b3o chju tdc dong
cla nhiéu yéu t& ma trong khuén khé bai bao
md&i chi xét dén nhiét dé trung binh mat bién
nén chi s& danh gia cho phuong phap nay chua
cao chi dudi 0,2 nhuwng cling la moét trong nhitng
ngudn tham kh3o cho bai todn du bdo s6 luvong
bdo han nam.

Bai toan dy bao han mua cling da va dang
dwoc quan tdm nghién ctru tai Viét Nam bdi tinh
cap thiét cla viéc cé nhitng du bdo, nhan dinh
dai han vé tinh hinh khi hau. Bén canh dé viéc
xac dinh mirc d6 chinh xac cla cac dy bao t6
hop han mua cling 1a mét phan quan trong dé
cdcnha dy bdo cé thé cdn cir dé dua ra cac quyét
dinh dy bdo phu hop. Trong khudn khé bai bao
nay, nhdm tdc gia tién hanh danh gid kha ndng
dy bdo nhiét do va lvgng mua trén khu viyre Viét
Nam cla hé théng dy bdo t6 hgp CPS3 trong
giai doan tlr nam 1991-2020. Phuong phdp va
s6 liéu nghién clru s& dwoc gidi thiéu trong phan
2 va phan 3 s& trinh bay cac két qua thu duoc.
2. Phuwong phap va sé liéu nghién ctru
2.1. S6 liéu nghién ctru

S8 liéu t6 hgp tr md hinh CPS3 duoc tai
tlr trang cta Trung tdm Dy bdo Khi hau Tokyo
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(CPS3) v&i d6 phan giai 1,25 d6. S6 liéu dy bdo
ctia mé hinh CPS3 duwoc chay tir ndm 2022 dén
nay cé 5 thanh phan du bdo dugc chay du bdo
hang ngay. Trong khi d6 sé liéu tai dy bao cla
mo hinh CPS3 tlr nam 1991-2020 cling c6 5
thanh phan t6 hop va dwoc chay vao ngay 15
va ngay cudi thang. S6 liéu s&r dung trong khuén
khd bai bdo 13 s6 liéu dugc chay vao cac ngay
cudi thang.

S6 lidu quan trac nhiét d6 va lvgng mua cda

60 tram tai Viét Nam dugc lay tir nguén cla
Trung tdm Du bdo khi tugng thuy van quéc gia
quéc gia tr ndm 1991-2020. Cac tram duwoc
phan thanh 7 khu vuc: Tay Bac Bo (TB B6), Viét
Bac Pong Bic (VB-DB), Pong bang Bic Bo (PB
Bac Bd), Bac Trung Bo (BT Bd), Nam Trung Bo (N
T BG), Tay Nguyén (T Nguyén), Nam B6 (N Bo).
Danh sach céc tram quan trac theo Bang 1 nhu
sau:

Bdng 1. Danh sdch cdc tram quan trdc

Khu vyrc Tén tram
Tay Bic B6 | Muong Té | Mudng Lay | Dién Bién | Son La | Séng M3 | Hoa Binh | Lao Cai | Yén Bai
Viét Bac . Tuyén . Phu N B3i Bac Phu
N H Bac K N B L , . x
Pong Bac a Giang Quang acffan HO Cao Bang | Lang Son Chay Giang Lién
Pong .. . ..
N 9 . A Hai Hung Nam - Ninh Thai
banséBac Ba Vi Ha bong Duong vén Pinh Phu Ly Binh Binh
Bac Trung | | w. v 4 . . Ha . pong | Doéng ~ | Nam
BG HOi Xuan | Thanh Héa Vinh Tinh Ky Anh Hoi Ha Hué Péng
Nam . . Quang Quy . Nha Phan Phan
Trung B6 B3 Nang Tam Ky Ngadi Nhon Tuy Hoa Trang Rang Thiét
Tay . Buén | Buén Mé | Dic Pic Lién Da
R Kon T Pleik lal o R R .
Nguyén on tum etk aly Ho Thubt Nong Mil Khuwong | Lat
R Phudc A s . Viing A iis - Chéau Can Séc
Nam BoO Long Bién Hoa | Tay Ninh Thu Méc Héa | My Tho Déc Tho Tring
2.2. Phwong phdp nghién cuu
Tai dit liéu s liu t6 hop
CPS3 dinh dang *grib2
i
Format s liéu tir *grib2
sang *dat
U
Thiét 1ap cau tric file *ctl
Xay dung chuong trinh ndi

Xay dung chuong trinh ndi
suy nhiét do vé 60 tram

suy lugng mua vé 60 tram

\

Két qua danh gi4 sai so:
Acc2p, Acc3p, MAE

Hinh 1. So' d6 chwong trinh ddnh gid t6 hop CPS3
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Tién hanh danh gid s6 liéu dy bao t6 hop
CPS3 theo cac budc (Hinh 1) sau:

Buwdc 1: Tai s8 liéu va chuyén file s6 liéu td
hop dang *grib2 sang dang *dat. Thiét lap tép
tin dudi *ctl d€ doc cau truc file s lidu

Budc 2: Xay dung chuwong trinh néi suy sé
liéu nhiét do va lvgng mua vé 60 tram nghién
clru

Buwdrc 3: Xay dung chuong trinh tinh toan sai
s6 gitra s6 liéu du bdo t6 hop va s6 liéu quan
trac trai 60 tram.

O budc 1, sau khi chuyén déi s liéu sang
dang dat. C3u truc file dy bdo s8 liéu t6 hop
CPS3 bao gdbm Ian lugt 5 thanh phan td hop cla
6 thang du bdo. P& thuan tién cho viéc dénh gia
50 sanh s6 liéu td hop nay duoc tinh trung binh
dé ra két qua 6 thang du bdo cta 1 phién dy
bdo. S6 liéu s& duoc tiép tuc tinh todn vdi thoi
diém 12 thang va do dai chudi s6 liéu 30 ndm tir
nam 1991-2020.

O budc 2, do sb lieu du bdo t6 hop c6 dd
phan gidi 1a 1,25 d6 nén nhédm nghién ctu st
dung phuong phdp néi suy diém gan nhat d3
duworc tac gid Bruce Denby (2010) [20] st dung
dé nghién ctru ban dd ozon va sol khi tai Chau
Au. Phuong phdp nay sé Iay gia tri cia diém
quan sat gan nhat duogc gan cho gia tri tai diém
du doan.

O buéc 3, cac sai s6 duoc st dung dé
danh gid bao gdbm: Do chinh xac dy bdo pha
(Accuracy; %)

Du bdo 2 pha (Accu2P): Dya trén chudi di
liéu quan trac c6 thé phan ra 1am 2 pha dudi
chuan va trén chuan. N&u quan trac va du béo
cung pha dudi/trén chuln, sy kién d6 duoc xac
dinh 13 dy bdo dung. Nguoc lai, néu du bao va
quan trac khéng cung pha thi dwoc xac dinh 13
du bdo sai. Accu2P dinh nghia la s6 sy kién dy
bdo dung trong téng s6 sy kién 2 pha.

Dy bdo 3 pha (Accu3P): Vé&i Accu3P, cac sy
kién duwgc phan chia lam 3 pha: Dudi chuan,
trén chuan va can chuin. Accu3P dinh nghia I3
s6 sy kién du bdo dung trong téng s6 su kién 3
pha.

DE tinh todn d6 chinh xac 3 pha Accu3p va dé
chinh xac Accu2p, nhém nghién ctru tinh toan

ngudng dudi va ngudng trén cla chudi sé lidu
dy bdo clia mé hinh noi suy vé tram va chubi s6
lieu quan trac tai tram theo phuong phéap phu
hop Gaussian dé phan loai ngudng xac suit 3
pha: Thap hon, xap xi va cao hon nhw sau:

Ngudng dudix, = u - 0.430

Ngudng trén y =u +0.430

Trong dd: u la gid tri trung binh, o la do léch
chuan.

Sai s6 trung binh tuyét d6i MAE Sai s6 tuyét
d6i trung binh thé hién do 16n sai s6 gilra dy bdo
va quan trac:

i(?’i —o))/n
i=1

Véip,va o, lan lugt la gia tri dy bdo va quan
trac ca chudi di? liéu cé d6 dai n.

- Biéu d6 kj ndng ROC (Receiver operating
characteristic) 1a mét d6 thi duwoc s&r dung kha
phd bién trong dénh gid cdc mé hinh phan loai
nhi phan. Pudng cong nay duoc tao ra bang
cach biéu dién ty 1& du bao true positive rate
(TPR) dua trén ty 1é dy bdo failse positive rate
(FPR) tai cac ngudng khac nhau.

- Chi s k§ ndng RPSS (The Ranked Probability
Skill Score):

Chi s& RPS I3 chi s6 binh phuong tich Ily
gitta 3 pha du béo va 3 pha quan tric. & day
pha quan trac dugc tinh 100% & pha xay ra thyc
té va 0% & hai pha con lai. Chi s8 nay duwoc tinh
theo cong thirc sau:

MAE =

Ncat
RPS =

cat=1

2
(Pcumy. ., — Pcumy, )

RPS cang nhd thi dy bao cang tét, tét nhat
khi RPS=0.

Chi s6 k§ nang RPSS so sédnh ky nang du bao
RPS véi ki nang du bdo cda nén khi hiu trung
binh. Chi s& RPSS cang I&n chirng té kj nang
du bdo t6t hon so vdi k§ ndng cda nén khi hau
trung binh.

RP S f orecast
RPSS=1-——
RPS

ref erence
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3. Két qua va thao luin

3.1. Mét sé két qué dw bdo nhiét dé va lvgng
muwa cia s6 liéu dw bdo té hop CPS3

Két qud du bdo xdc sudt 3 pha nhiét dé va
lwong mwa dwoc thé hién theo Hinh 2, Hinh 3.

Két qua duy bao han 6 thing thoi ky tir thing
4-6/2022 cho thay: M6 hinh dy bdo dung pha
@ cac pha thang 4 (thdp hon TBNN), thang 8 va
thdng 9 (cao hon TBNN). Con cdc thang con lai
thang 5, thang 6 va thang 7 chuva dy bdo dung &
khu vue Trung BO.

PIob. 3 PIE COMDOs. ADTANZZ

Prob, 3 phass compos.03 042022

Pron, 3 phass compos R352022

Proks. 3 phass conpaz13-02022

Tai thoi diém thang 3/2022, két qua du bdo
han 3 thang thoi ky tir thang 4-6/2022 cho thay
két qua dy bdo va quan tric kha trung khép
vé xu thé, riéng thang 5/2022 d3 khong bat
duoc xu thé€ mua cao hon so véi TBNN tai khu
vuc phia Dong Bac Bd. V&i thoi doan tir thang
7-9 cho thay két dy bao khéng t6t tai cac tinh
phia Nam, khu vic Nam Tay nguyén va Nam
B6 trong cdc thang 7-8/2022. Xac suat du bao
mua trong thiang 9/2022 lai twong d6i chinh
Xac trén ca nudc, ngoai trir khu vyc phia Tay
Bac Bd.

Pron. 3 phass compos 03972022 . 8 PIOD. 3 phEs Compos JUIIZZ

Prob. 3 phase compos. Aug2022

Prun, 3 piase compos.Sepn2

Xdc sudt duy bdo nhiét d6  Xdc sudt nhiét dé quan trdc  Xdc sudt du bdo nhiét d6 Xdc sudt nhiét d6 quan tréc

thdng 4-5-6 thang 4-5-6

thang 7-8-9 thang 7-8-9

Hinh 2. Xdc suét dw bdo 3 pha nhiét dé tir thdng 4-9/2022
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Prob. 3 hase conpon L0208

Xdc sudt dy bdo lwong

mua thdng 4-5-6 trdc thdng 4-5-6

Xdc sudt luvong muwa quan

Xdc sudt lvgng mua
quan trdc thdng 7-8-9

Xdc sudt du bdo lwong
muwa thdng 7-8-9

Hinh 3. Xdc sudt dw bdo 3 pha luvgng mua tir thdng 4-9/2022

3.2. Két qué danh gid nhiét dé dw bdo han 6
thdng tir ndm 1991-2020

Do chinh xac duoc tinh trung binh theo cac
pha tai 12 thoi diém du bao theo Bang 2.

Do chinh xdc 3 pha tai thoi diém du bdo
thdng 3 13 cao nhat (42%). Cac thoi diém khéc
d6 chinh xac 3 pha dao dong twr 30-40%. Khu
viec Nam B& c6 dd chinh xac 3 pha cao nhat &
cac thoi diém tirthang 2 dén thang 5 va thang 7,
khu viee Nam Trung B0 ¢6 d6 chinh xdc 3 pha cao
nhat tir thang 8-10. D6 chinh xac 3 pha I&n nhat:
60% tai khu vuc Tay Nguyén pha 4-6.

Theo Hinh 4 d6 chinh xac 3 pha cla nhiét d6
phd bién tir 30-40%, riéng tir thang 2 dén thang
5 han du bao tlr 1-3 thang d6 chinh xac 3 pha
dat tir 40-50%.

D6 chinh xac 2 pha tai thoi diém dy bao
thang 3 13 cao nhat (65%) (Bang 3). Cac thoi
diém khdc dd chinh xac 2 pha dao dong tir 54-
62%. Khu viec Nam Trung B0 cé d6 chinh xac 2
pha cao nhat & céc thoi diém thang 1, thang 2,
thang 4 va tir thang 8 dén thang 11. P chinh
xac 2 pha I&n nhat: 81% tai khu vwc Nam Bd
pha 3-5.
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Bdng 2. B chinh xdc 3 pha (Accu3p-%) clia nhiét d6 han 6 thdng vdi 12 thoi diém du bdo

Thei diém | Trung | Accu3p cao nhat ACCU3B Thei diém | Trung | Accu3p cao nhat Accu3B
. N . cao nhat . . . cao nhat
duv bao binh tai khu vuc . du bao binh tai khu vuc .

tai pha tai pha

Thang 01 | 40 42 (DBBB) 43 (1-6) Théang 7 35 36 (N Bd) 38 (7-1)
Thang 02 | 39 42 (N Bd) 50 (2-5) Théng 8 34 35 (NT Bd) 35 (8-9)
Thang3 | 42 45 (N B9) 48 (3-6) Thang 9 35 37 (NT Bd) 40 (9-2)
Thang4 | 39 42 (N B9) 47 (4-6) | Thang10 | 31 32 (NT Bd) 35 (10-4)
Théng 5 37 40 (N Bd) 47 (5-6) | Thang1l | 36 38 (BT Bd) 40 (11-4)
Thang 6 32 33 (T Nguyén) 39 (6-9) Thang 12 37 39 (BT B9) 41 (12-6)

XAC SUAT DU BAO NHIET DO 3 PHA (%)

100

Thang12 |
Thang11 |
Thang10 |
Thangs —|
Thang8 —

Thang7 —

Thang

Thang6 |
Thang5 |
Thang4 |
Thang3 |
Thang2 -

Thang1 |

- 80

60

40

[ 20

hanithang
han2thang

han3thang

handthang -
hanéthang
hanbthang

HanDyBao

Hinh 4. Bé chinh xdc 3 pha han dw bdo 6 thdng chi tiét tai 12 thoi diém dw bdo
Bdng 3. B6 chinh xdc 2 pha (Accu2p-%) ctia nhiét d6 han 6 thdng vdi 12 thoi diém du bdo

Thoi diém | Trung AcAt’:u2|:.> cao ACCUZB Thoi diém | Trung AcAc’:u2|:.> cao Acc“z'j'.
) s nhat tai khu cao nhat . s nhat tai khu cao nhat
du bao binh . dv bao binh .

vuwc tai pha vuc tai pha
Thang 01 59 62 (NT BO) 68 (1-5) Thang 7 55 | 57 (T Nguyén) | 62 (7-10)
Thang 02 59 62 (NT BO) 68 (2-5) Thang 8 55 61 (NT BO) 59 (8-9)
Thang 3 62 65 (N Bd) 69 (3-5) Thang 9 53 55 (NT Bo) 58 (9-3)
Thang 4 60 63 (NT Bo) 68 (4-5) Thang 10 51 54 (NT Bo) 55 (10-4)
Thang 5 57 57 (T Bic) 67 (5-6) Thang 11 53 58 (NTB8) | 57(11-4)
Thang 6 54 55 (DBBB) 60 (6-10) | Thang 12 55 57 (VB-DB) | 64 (12-4)

Theo Hinh 5 dd chinh xac 2 pha cda nhiét do
phé bién dat 50-60%, riéng thoi diém du bdo
thang 1 va thang 2 v&i han dy bao 3 va 4 thang
va thoi diém dy bdo thang 3-5 véi han du bao
tr 2-3 thang d6 chinh xac 2 pha dat tir 60-70%.

Pé tinh todn d6 chinh xac 2 pha, nhém
nghién clru can tinh toan chi tiét cho cad 2 pha
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th&p hon va cao hon nhu Bang 4.

Bang 4 s& ho tro khi st dung cac ban do du
bdo & muc 3.1, danh gia mirc d6 tin cdy cha ban
d6 du bdo xac suat, vi du nhu & khu vuwc Nam
B6 & pha dy bdo 3-5 c6é d6 chinh xac 2 pha dat
81% riéng pha thap hon 47%, pha cao hon la
34%.
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XAC SUAT DY BAO NHIET DQ 2 PHA (%)
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Hinh 5. Bé chinh xdc 2 pha han dw bdo 6 thdng chi tiét tai 12 thoi diém duw bdo

100
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Bdng 4. D6 chinh xdc 2 pha (Accu2p-%) cla nhiét d6 duw bdo han 6 thdng vdi thoi diém du bdo thdng 3
Pha 3-4 3-5 3-6 3-7 3-8 3-9
Khuvuc | B| A|{sum| B | A|sum| B [ A|{sum|B | A|sum| B | A|sum| B | A | sum
T Bac 31(27| 57 |26(33| 59 [31(35| 65 [27|29| 57 |31(23| 54 |27|29| 56
VB-DB |32(24| 56 |37 (28| 64 (33 (34| 68 [28|33| 61 |[32(27| 59 |27|29]| 56
bBBB |28 (22| 50 (42|28 70 [35(35| 70 (34|34 | 68 |28 (28| 56 |29 (24| 53
BTBO [30|26| 56 [40 (28| 67 |38|33| 70 [28|32| 60 [23|24| 47 [30|25]| 55
NTBO |[34|25| 59 [37 33| 71 |30|24| 54 |29|27| 56 |35|27| 62 |27 |26| 53
TNguyén |39|31| 70 |40|32| 72 [39|28| 67 |38|23| 60 |37|23| 60 | 29|28 | 58
N BS 39(36| 74 |47 (34| 81 (40 (31| 72 (35|16| 51 |33 (23| 56 |19|37| 56
TB 61 70 67 59 57 56

Sai s6 trung binh MAE thap nhéat tai thoi
diém dy bdo thang 3 (2,1°C) (Bang 5). Cac thoi
diém khac sai s6 MAE dao déng tir 2,3-3,2 °C.
Khu viec Nam B6 cé sai s6 nho nhat & tat ca cac
thoi diém dy bdo. Han du bdo 1 thang cé sai s6
MAE nhd nhat.

Trong khudn khd nghién ctru cla bai bdo cac

tac gia tinh todn chi s6 k§ nang ROC trung binh
tai 60 diém tram. Duéi day vi du biéu d6 ROC
trung binh tai mot s6 tram tai thoi diém dy béo
thang 1 dy bao thang 2 (Hinh 6).

Theo Bang 6, chi s6 ROC trung binh dao déng
tir 0,5-0,6. Khu viec Tay Nguyén cé chi s& ROC
trung binh cao nhat & tat ca cac thoi diém du béo.

Bdng 5. Sai s6 MAE cla nhiét dé duw bdo han 6 thdng vdi 12 thdi diém du bdo (don vi: °C)

e MAE thap | MAE thap e MAE thidp | MAE thap
Thoi dl,em Trung binh | nhat tai nhat tai Thoi dl’em Trung binh | nhat tai nhat tai
du bao dv bao
khu vuc pha khu vuc pha
Théng 01 2,6 1,7 (NB8) | 3(1-2) Thang 7 2,8 1,2 (NB8) | 2(7-8)
Théng 2 2,4 0,9(NBd) | 3(2-3) Théng 8 3,2 1,2(NBd) | 3(8-9)
Théng 3 2,1 1,1(NB3) | 1(3-4) Théng 9 3,2 1,2(NB3) | 5(9-10)
Thang 4 2,3 0,8 (N Bd) 1 (4-5) Théng 10 2,6 1,2 (NBd) | 4(10-11)
Thang 5 2,7 1,2 (N Bd) 1 (5-6) Thang 11 2,2 1,1 (NBd) | 2(11-12)
Thang 6 2,7 1,2 (N Bd) 1(6-7) Thang 12 2,2 1,1(NBd) | 1(12-1)
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1)

Hinh 6. Biéu d6 ROC trung binh ctia nhiét dé tai tram Dién Bién (a), Cao Bdng (b), Ldng (c),
Thanh Héa (d), Pa Néng (e), Tdy Ninh (f)

Bdng 6. Chi sé kyj ndng ROC trung binh ctia nhiét dé han 6 thdng vdi 12 thoi diém du bdo

Thei diém | Trung | ROC cao nhat ROCcao | Theidiém |Trung | ROC cao nhat ROC cao
dv bao binh khu vure nhat pha du bao binh khu vuc nhat pha
Thang01 | 0,6 | 0,76 (TNguyén) | 0,7(1-3) | Thang7 | 0,6 | 0,77 (T Nguyén) | 0,63 (7-12)
Thang T02 | 0,6 | 0,73 (T Nguyén) | 0,72 (2-3) | Thang8 | 0,5 | 0,8 (T Nguyén) | 0,79 (8-1)
Thang 3 0,6 | 0,71 (T Nguyén) | 0,7 (3-4) Thang 9 0,5 | 0,73 (T Nguyén) | 0,77 (9-2)
Thang 4 0,5 | 0,68 (T Nguyén) | 0,66 (4-10) | Thang 10 0,5 | 0,71 (T Nguyén) | 0,72 (10-3)
Thang 5 0,6 | 0,71 (T Nguyén) | 0,69 (5-11) | Thang11 0,6 | 0,82 (T Nguyén) | 0,83 (11-3)
Thang6 | 0,6 | 0,74 (T Nguyén) | 0,74 (6-12) | Thang12 | 0,5 | 0,72 (T Nguyén) | 0,74 (12-2)
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Theo Hinh 7 chi s& ROC trung binh phé bién
& mirc 0,5-0,6 riéng thoi diém dy bdo thang 1 va
théng 2 chi s6 ROC trung binh tdng Ién mirc 0,8.

Nhém tac gid danh gia chi s6 kj nang RPSS
(Hinh 8) d6i vdi trwong hop ndm 2022 véi sb
liéu t6 hop 20 thanh phan (4 ngay dau thang *5
thanh phan). Nhém téc gid tinh todn s6 lugng
tram dat gid tri RPSS dwong cla yéu té nhiét do

sau d6 tinh ty sé phan trdm chi s6 k§j nang RPSS
dat gia tri dwong cua tirng khu vue. Ngoai trir
khu vire Bac Trung Bo khdng cé tram nao dat gia
tri RPSS duong con céc khu vyc khac déu dat
ty s& RPSS duwong tir 30-100%. Dic biét tai thoi
diém thang 3/2022, ty s6 phan trdm cla chi s6
RPSS dat 70-90% v&i thoi han tir 3-6 thang & khu
vuc phia Nam.

BIEU DO ROC NHIET DO TRUNG BINH
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Hinh 7. Chi s6 ROC trung binh vdi yéu t6 nhiét dé tai 12 thoi diém du bdo vdi han du bdo 6 thdng

Ty s8 RPSS dat gia tri dwong clia lwgng mua
tir théng 2-7/2022

Ty s8 RPSS dat gid tri dwong clia lwgng mua
tir thang 3-8/2022
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Ty s8 RPSS dat gia tri dwong cia lwvgng mua Ty s8 RPSS dat gia tri dwong ctia lwvgng mua
tir théng 4-9/2022 tir théng 5-10/2022
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c) d)
Ty s8 RPSS dat gid tri dwong clia lwgng mua Ty s8 RPSS dat gié tri dwong clia lwgng mua
tir théng 6-11/2022 tir thang7-12/2022
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Hinh 8. Chi s6 k§ nding RPSS cda nhiét dé trong ndm 2022
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3.3. Két qua ddnh gid lwong mwa dw bdo han 6
thdng tir nam 1991-2020

D6 chinh xac 3 pha tai thoi diém duw bdo thang
913 cao nhat (38%). Cac thoi diém khac do chinh
xac 3 pha dao dong tlr 33-35%. D6 chinh xac 3
pha dat gia tri cao nhat & cac thoi diém du bdo

tap trung tai khu viee Nam Trung Bo, Tay Nguyén
va Nam Bd. P chinh xac 3 pha 1&n nhat: 54% tai
khu virc Nam Bo pha 3-4 (Bang 7).

D6 chinh xac 3 pha phé bién dat tir 30-40%,
riéng thoi diém du bdo thang 3 va thang 10 han
dy bao 01 thang do chinh xac 3 pha dat tir 40-
50% (Hinh 9).

Bdng 7. B4 chinh xdc 3 pha (Accu3p-%) cla lwvong mua duw bdo han 6 thdng tai 12 thdi diém dw bdo

Thei diém | Trung Aci:’u3p_ cao Accu35 Thoi diém | Trung AC,EU3P. cao Accu?p cao
. N nhat tai khu cao nhat ) N nhat tai khu nhat tai
dw bao binh L dw bao binh
vuce tai pha Ve pha
Thang 01 36 38 (T Nguyén) 37 (1-4) Thang 7 35 37 (N Bo) 39 (7-10)
Thang02 | 36 39 (T Nguyén) | 38(2-5) | Thangs8 35 38 (N Bd) 37 (8-11)
Théng 3 36 39 (N T Bd) 43 (3-4) | Thang9 38 41 (NT Bd) 42 (9-11)
Thang 4 34 37 (T Nguyén) 36 (4-6) Thang 10 37 39 (T Nguyén) | 41 (10-11)
Théng 5 33 36 (N Bo) 35(5-11) | Thang 11 33 35 (NT Bd) 36 (11-12)
Théng 6 36 | 39(TNguyén) | 40(6-11) | Thang12 | 34 36 (DBBB) 38 (12-3)

XAC SUAT DI¥ BAO LIPFQNG MUFA 3 PHA (%)
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Hinh 9. Bé chinh xdc 3 pha cta lwong mua han dw bdo 6 thdng chi tiét tai 12 thoi diém dv bdo

Do chinh xic 2 pha tai thoi diém du bdo
thang 9 13 cao nhat (58%). Cac thoi diém khac
d6 chinh xac 2 pha dao dong tir 52-55%. Véi thoi
han dy bdo 3 thang, d6 chinh xac 2 pha cé gia tri
cao nhat. Khu vie Nam Trung Bo, Tay Nguyén va
Nam B0 c6 gid tri dd chinh xac 2 pha cao nhat. Do
chinh xac 2 pha I&n nhat: 74% tai khu viec Nam
Trung B6 tai pha 1-2, va pha 9-11 (Bang 8). Nhu
vay déi vdi yéu té lvgng mua, thoi diém du bao
tlr thdng 6 dén thang 9 dd chinh xac 2 pha va 3
pha cao hon nhirng thang con lai trong nam.
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Theo Hinh 10 d6 chinh xac 2 pha phé bién tir
50-60%, riéng han du bdo 3 thang tai thoi diém
thang 1, thang 2 va thang 7 va han dy bdo 6
théng tai thoi diém thang 6 va thang 7, d6 chinh
xac 2 pha phd bién tir 50-60%.

Theo Bang 9, sai s6 trung binh MAE théap
nhat tai thoi diém dy bdo thang 11 (57 mm).
Céc thoi diém khac sai s6 MAE dao dong tir 76-
137 mm. Khu viec Nam Bo ¢d sai s& nhé nhat &
tat ca cac thoi diém dy bdo. Han du bao 1 thang
cé sai s6 MAE nhd nhat.
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Bdng 8. B chinh xdc 2 pha (Accu2p-%) cia lugng mua dw bdo han 6 thdng tai 12 thoi diém dw bdo

Thoi diém | Trung Acnc!u2p‘ cao ACC”ZB Théi diém | Trung AcAc’u2p‘ cao ACC“ZE’,

. . nhat tai khu cao nhat p . nhat tai khu cao nhat
du bao binh . du bao binh .

vuce tai pha Ve tai pha

Thang 01 55 59 (NT Bd) 59 (1-2) Thang 7 55 57 (NT Bd) 61(7-1)

Thang 02 55 59 (NT B6) 60 (2-5) Thang 8 56 59 (N BO) 58 (8-1)
Thang 3 54 56 (BT B) 60 (3-4) Thang 9 58 62 (NTB8) | 62(9-11)
Thang 4 52 55 (NT BG) 55 (4-6) Thang 10 56 |59 (T Nguyén) | 61 (10-12)
Thang 5 53 57 (BTB8) | 56(5-11) | Thang1l 52 56 (N Bo) 53 (11-3)
Thang 6 55 | 59 (T Nguyén) | 60 (6-12) | Thang12 52 57 (NTB8) | 56(12-2)

XAC SUAT DI BAO LUQNG MUA 2 PHA (%)
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Hinh 10. D6 chinh xdc 2 pha cua lwgng muwa han du bdo 6 thdng chi tiét tai 12 thoi diém dy bdo
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Béng 9. Sai s6 MAE cua lvgng mua dw bdo han 6 thdng vdi 12 thoi diém dw bdo (don vi: mm)

Thoi diém | Trung MAEtha.p MAEtha'p Thoi diém | Trung M.I,-\E t'hap MAE thap
, . nhat tai nhat tai , . nhat tai khu oy o
duv bao binh dw bao binh nhat tai pha
khu vuc pha Ve

Thang 01 94 84 (NB8) | 32(1-2) Thang 7 113 100 (N Bo) 151 (7-8)
Thang 02 86 71(NB8) | 38(2-3) Thang 8 97 101 (N Bo) 160 (8-9)
Thang 3 132 | 111 (N Bg) | 133 (3-4) Thang 9 68 102 (N BG) 146 (9-10)
Thang 4 137 | 108 (NBo) | 111 (4-5) Thang 10 76 99 (N Bd) 113 (10-11)
Thang 5 134 | 100 (N Bo) | 118 (5-6) Thang 11 57 46 (DBBB) 60 (11-12)
Thang 6 125 | 104 (NBo) | 117 (6-7) Thang 12 84 76 (BT Bo) 37 (12-1)

Twong tw nhu nhiét do, cac tac gia tinh toan
chi s6 ROC trung binh cho yéu t6 lvgng mua,
dudi day mot sé biéu d6 ROC trung binh tai
tram (Hinh 11).

Chi s6 ROC trung binh cao nhat vao thang
01 thang 02, thang 10 va thang 11 dat 0,6, cac

thang khéc chi sé dao dong khodng 0,5. Khu vue
Nam Trung B6 c6 chi sé ROC trung binh cao nhat
& tat ca cac thoi diém du bdo (Bang 10).

Hinh 12 cho thay, chi s& ROC trung binh phé
bién & mirc 0,5-0,6, riéng thoi diém thang 5 dén
thang 7 chi s6 ROC kém hon so véi cac thoi diém
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B khong cé tram nao dat gia tri RPSS duong con
céc khu vuc khac déu dat ty s6 RPSS duong tir
30-100%. Dic biét tai thoi diém thang 2/2022,
ty s& phan tram cua chi sé RPSS dat 80-100% v&i
thoi han tir 1-3 thang & tat ca cac khu vuec.

dy bao khac trong nam.

Theo Hinh 13 nhém téc gia tinh toan s6 lvgng
tram dat gid tri RPSS dwong sau do tinh ty s6
phan trdm chi s& k§ nang RPSS dat gid tri duong
clia tirng khu vue. Ngoai trir khu vue Bic Trung
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f
Hinh 11. Biéu dé ROC trung binh ctia yéu té lwong mua tai tram Pién Bién (a), Cao Bdng (b), Ldng (c),
Thanh Héa (d), Ba Néng (e), Tay Ninh (f) vdi thoi diém dw bdo thdng 1

Bdng 10. Chi s6 kj nidng ROC trung binh cta yéu t6 lvong mua han 6 thdng vdi 12 thoi diém duw bdo

Thoi diém | Trung ROC cao ROCcao | Th&idiém | Trung | ROC cao nhat ROC cao
dw bao binh | nhat khu vwc | nhat pha dw bao binh khu vuc nhat pha
Thang01 | 0,6 | 0,84 (NTBS) | 0,91 (1-4) | Théang7 0,4 0,54 (NTB8) | 0,63 (7-1)
Thang02 | 0,6 | 0,8(NTB6&) | 0,71(2-6) | Thang$ 0,5 | 0,68 (T Nguyén) | 0,76 (8-2)
Thang 3 0,5 | 0,85(NTBo) | 0,91(3-4) | Thang9 0,5 0,67 (N Bo) 0,75 (9-2)
Thang 4 0,5 | 0,75(NTBo) | 0,76 (4-5) | Thang10 | 0,5 | 0,73 (T Nguyén) | 0,83 (10-4)
Thang 5 0,4 | 0,67(NTBoO) | 0,74(5-6) | Thang1l | 0,6 0,76 (NTB6) | 0,74 (11-2)
Théng 6 0,4 | 0,58 (NTBO) | 0,64(6-7) | Thang12 | 0,6 0,81 (NTB8) | 0,94 (12-4)
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BIEU O ROC LI'ONG MUA
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Hinh 12. Chi s6 ROC trung binh cua yéu t6 lwong mua tai 12 thoi diém dw bdo vdi han dw bdo 6 thdng

Ty s8 RPSS dat gié tri dwong cda lwgng mua Ty s8 RPSS dat gié tri dwong cda lwgng muwa
tir théng 2-7/2022 tir thang 3-8/2022
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tir thang 4-9/2022 tir thang 5-10/2022
100 100
% %0
80 80
70 70
60 60
50 50
a0 40
30 30
20 20
10 10
0 o
L] VB-DB o8 ] NTB ™ NB L VB-DB o8 8T8 NTB ™ NB
m34 w35 =36 w37 W38 W39 =45 W46 4T w48 W49 W40
c) d)
Ty s8 RPSS dat gid tri dwong clia lwgng mua Ty s& RPSS dat gia tri dwong ciia lwgng mua
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e)

f)

Hinh 13. Chi s6 kj ndng RPSS cua luvgng muwa trong ndm 2022

4. K&t luan

Két qud nghién ciru cho thay vdi yéu td
nhiét d6 mua han 6 thang, s6 liéu dy bdo t6
hogp CPS3 cé d6 chinh xdc 3 pha dao dong tu
30-40%, do chinh xac 2 pha dao dong tir 54-

62%. Thori diém du béo tir thang 01 dén thang
5 ¢6 két qua du bdo tét hon nhitng thdng con
lai trong ndm trong d6 thoi diém dy bao thang
3 ¢ két qua dy bdo t6t nhat véi d6 chinh xac
2 pha lan lvgt 65% va 42%, sai s6 trung binh

47
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MAE ciing nhd nhat. Khu viee Nam Trung Bé va
Nam B la hai khu vue c6 két qud du bdo tét
nhat. Con déi vdi yéu té lvong mua, dé chinh
xac 3 pha va 2 pha thdp hon so vdi yéu té nhiét
do, chi khoang 35% vai d6 chinh xac 3 pha va
khodng 55% v@i d6 chinh xdc 2 pha. Cac thang
chinh mua mua tlr thdng 6 dén thang 10 cé két
qua dy bdo tét hon so v&i nhitng thang con
lai trong ndam trong do thang 9 la thang c6 do
chinh xac 3 pha va 2 pha cao nhat, bén canh dé
thang 11 I3 thang c6 sai s6 MAE nho nhat. Ca

hai yéu t& nhiét do va lugng mua déu cé chi sé
ROC dao déng tir 0,5-0,6, ty 1& du bdo ding &
tat cd cdc ngudng dat 50-60%. Véi chi sd RPSS,
ngoai trir khu vire Bac Trung B6 cé chi s& RPSS
kém, cac khu vire khdc déu cé ty sé RPSS duwong
dat tir 30-90%. Nhu vay vdi viéc sir dung s6 liéu
t6 hop CPS3 cho dy bdo mua hoan toan cé thé
trién khai dac biét v&i yéu té nhiét do trong
nam thang dau ndm, trong dé céc khu vye phia
Nam c6 két qua du béo t6t hon so vdi khu viuce
phia Bac.

Doéng gdp cua tdc gia: Xdy dung y twdng nghién ciru: H.P.L.,T.N.V.,,N.B.M.,N.D.H.,TT.C., HT.M.,L.L.P,NTH;
Xt ly sé liéu: TN.V.,, H.T.M.,L.L.P Ly méu: T.N.V.,, H.T.M.,L.L.P; Viét ban thdo bai bdo: H.P.L.,T.N.V., N.DB.M.,
N.D.H.,TT.C., HT.M.,L.L.P,N.T.H; Chinh stra bai béo: H.P.L.,TN.V., N.B.M.,T.T.C.,N.D.H., H.T.M.,L.L.P,N.T.H.

L&i c@m on: Nghién ciru ndy duoc thuce hién dudi sv tai tro cia dé tai nghién ciu khoa hoc cdp B Tai
Nguyén Méi Trwwdrng, mé s6 TNMT.2023.06.02.

L&i cam doan: Tap thé tdc gid cam doan bai bdo ndy I céng trinh nghién citru cda tap thé tdac gid, chua
duoc céng bé & déu, khéng duoc sao chép tir nhitng nghién ciru trude ddy; khéng cd sw tranh chép loi ich
trong nhém tdc gid.
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Abstract: The Japan Meteorological Agency (JMA) operates the latest seasonal ensemble prediction

system, JMA/MRI-CPS3 (JMA/Meteorological Research Institute-Forecast System version 3), implemented
in February 2022. The CPS3 system provides a 6-month forecast with temperature, precipitation, and
geopotential height. This CPS3 system has 2 types of data to explore: re-analysis data collected from 1990-
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2020 and operational forecast data runs daily from 2021 to present. In this study, the authors used CPS3
reanalysis data from 1991-2020 to evaluate seasonal forecasts of temperature and precipitation for 60
stations throughout Viet Nam. The indexes used include Accu2p 2-phase accuracy, Acc3p 3-phase accuracy,
Mean absolute error (MAE). The results showed that the temperature forecasting in March had the best
performance, in which the South Central and Southern regions were the places with the highest forecasting
skills compared to others. With the rainfall, the best accuracy results occurred in September, and the South
Central and Southern regions remained be the places with the best forecasting skills.
Keywords: CPS3, ensemble prediction, 7 regions, temperature, rainfall.
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