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Tém tat: D bdo muwa di kém béo van déi mdt vdi nhiéu thdch thire do su phire tap cta cdc hé théng lién
quan va sy bién déi cla bdo tai cdc quy mé khdc nhau. Cdc mé hinh dw bdo hién nay vén tdn tai nhitng han
ché, gdy ra sai sé trong viéc wdc lwong chinh xdc lwong mua di kém véi béo. S dung cdc mé hinh dw bdo t6
hop cé nhiéu wu diém nhv sy da dang trong di¥ liéu déu vdo, giam thiéu sai s6 va khé ndng tén dung théng
tin tir nhiéu ngudn khdc nhau. Tuy nhién, viéc Idy trung binh cua tét cd cdc thanh phén ciing mang lai nhitng
han ché trong du bdo. Cdc phuong phdp hoc mdy ¢ nhitng loi thé ddng ké trong viéc xi ly di¥ liéu, nhén
dang hinh dnh déng thoi phén tich di¥ liéu I6n nhw diF liéu vé tinh, cung cdp mét phuong phdp hiéu qué dé
giGi quyét nhiéu vin dé tén tai trong du bdo bdo nhiét ddi. Trong nghién ctru nay, nhém tdc gid thi nghiém
phuwong phdp hoc mdy dé cdi thién du bdo muwa trong bdo béng cdch ddnh gid su twong déng pixel-by-pixel
vé lvgng mwa va hinh dang giita cdc thanh phdn cia mé hinh ECMWEF va di liéu vé tinh GSMaP. Tir dd,
chung téi dé xudt mét phuwrong phdp té hop lwa chon cdc thanh phan tét nhét tir mé hinh ECMWEF dé du bdo
mua trong béo. Két qud cho thdy, cé sv cdi thién ddng ké cia phuong phdp t6 hop lwa chon so vdi té hop
trung binh théng thudng théng qua chi s6 MAE, hé sé twong quan, CSI va BSS qua cdc khodng thoi gian dv

bdo va nguéng muwa khdc nhau.

Tir khéa: T6 hop lwa chon, di liéu vé tinh GSMaP, mé hinh ECMWE, du bdo mua do bdo.

1. Gi&i thiéu

Mua di kém véi bao thuong cé cuwong do
mua |é&n, trén dién rong, gay |U lut va thiét hai
nghiém trong dac biét cho cac nwdc thudc khu
vuc thudc Tay Bac Thai Binh Duong, trong dé
c6 Viét Nam. O Viét Nam, thiét hai do b3o va
mua, T sau bdo anh hudng dén tat cd cac linh
vire nhu con ngudi, co s& ha tang, ndng nghiép,
thdy san... wdc tinh 1én t&i chuc ty déng hang
nam, vi du dién hinh mot siéu b3o d6 bd gay
thiét hai I&n nhu Linfa, Molave nam 2020 vdi
téng thiét hai wdc tinh trén 18.938 ty doéng,
Damrey 12/2017 thiét hai trén 22.679 ty déng,
bdo Son Tinh nam 2012 thiét hai wédc tinh trén
11.169 ty dong, bdo Ketsana ndm 2009 udc
tinh thiét hai trén 16.000 ty déng, va b3o Xang-
sane nam 2006 wdc tinh thiét hai trén 10.400
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ty déng [1].

Dy bdo mua do b3o van 13 mot thach thic
hién nay trén thé gidi va Viét Nam [2-4]. Cdc md
hinh du bdo hién nay vin con cé nhitng han ché
dan dén sai s6 trong du bdo dinh lwong mua
[4-7]. S&r dung md hinh du bao t6 hop cé nhitng
uu diém I&n [8]. Tuy nhién, viéc 1ay trung binh
cla tat ca cdc thanh phan cling mang lai cdc han
ché trong dy bdo, nhu lam mat di nhitng thanh
phan cuc tri [9], [10]. Viéc két hop modt vai
thanh phan hodc téng hop cac thanh phan cla
du bdo vén khéng phai la mét y tudng méi [10],
noé da duwoc ing dung trong moét vai nghién clru
nhw cGa Jun Du va déng nghiép ndm 2019 [11],
clia Ming-Chang Wu nam 2018 [12], Liangbo Qj,
2013 [13], D.W Shin ndm 2003 [14]. K&t hop sl
dung cac thuat todn hoc may va trong s& nham
t6i wu lwa chon cac thanh phan trong dy bdo
nhu s& dung thuat toan di truyén (GA) [12], st
dung gid tri trung binh (means-SEAV) va gia tri
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trung binh cd trong s6 (weighted means - SEWE)
[13], [15] nham lwa chon cac thanh phan cla
cdc md hinh dy bdo gdbm md hinh du bdo chau
Au (ECMWF), mé hinh cta co quan khi twong
Nhat Ban (JMA), mé hinh cta trung tdm dy béo
mdi trwdng quéc gia (NCEP) va md hinh cla co
quan khi twgng Trung Qudc d6i vai 35 con bdo
& phia Tay Bac Théi Binh Dwong trong ndm 2010
va 2011 dé dy bdo duwdng di cia bdo. S dung
phuwong phap trung binh cé chon loc cac thanh
phan cé sai s8 nhé hon trong thei gian ngan dé
du bao duong di clia bao trong nghién clru cla
Masato va cong s nam 2015 [16].

D{ liéu vé tinh khi twong déng mot vai tro
quan trong trong viéc dy bao thoi tiét, trong d6
deé cap dén viéc du dodn va gidm sat ngan han
céc diéu kién thoi tiét, thudng trede tir vai phat
dén vai gio’ [17-19]. Cac &ng dung ban dau cla
dir liéu vé tinh hién nay tap trung vao viéc giai
thich cidc hé thng va hinh thé thoi tiét cung vai
cac ngudn dit liéu khac nhu cac san phdm mo
hinh s& (NWP), quan tric tai b& mat va quan
trac radar. Khi thong tin tir dit liéu vé tinh dwoc
két hop vdi cac quan sat radar, bé mat va tham
khéng, cac qud trinh quan trong trong cac giai
doan phat trién cla b3o cé thé dwoc hiéu rd
hon phuc vu cho cdc du bdo bao [19-22].

Tuy nhién, viéc st dung dit liéu cung v&i mo
hinh con han ché trong du bdo muwa bdo béiné
phu thudc vao cdc tham sé hda va céc qua trinh
vat ly trong bdo. Hiéu suat dy bao bdo nhiét doi
bi han ché& b&i céc co ché déng lyc phirc tap va
cac yéu t6 anh hudng da dang van can duoc
cai thién [18], [23]. Trong nhitng ndm gan day,
nhirng tién bd 1&n trong dy bdo bdo d3 duoc
thuc hién mac du van tén tai nhirng thach thirc
trong viéc du doan céc chuyén déng di thudng
va dy bdo duwong di dai han [18], [24], [25]. Pé
gidi quyét nhirng van dé nhw vay, viéc dp dung
cac phuwong phap hoc mdy dan tré thanh mot
xu hudéng. Vi du trong dy bdo bao [18], [26-

30] chung duoc st dung dé danh gia dir liéu
vé tinh nhu lvgng mua [27], [28], s& dung dir
lidu vé tinh FY-4 d& wdc tinh cwdng dd b3o [29],
[31], danh gia va phan tich di¥ liéu radar [25] va
phan tich dit liéu quan sat bé mat [26]. La cdng
nghé c6t 18i cta tri tué nhan tao (Al), nguyén
tac co ban cta hoc may |a cung cap dit liéu cho
may tinh va dé& chlng suy ra cac quy tic tir d6,
dé mdy c6 thé kham phd cac gia tri tiem nang
cla dit liéu va ty déng cai thién hiéu suat cla
chung [18], [32]. Cac phuong phap hoc mdy co
thé duoc sir dung dé thuc hién viéc lya chon
tinh ndng, phan tich sy twong déng [18], [33],
phan cum [18], [34], [35], va hdi quy/phan loai
[36] duoc cho la co ich cho dy bao bdo [18],
[30].

Chinh vi vay, trong nghién ctru nay, chung toi
th&r nghiém phwong phap hoc may trong viéc
cai thién du bdo mua trong b3o bang viéc danh
gia su twong dong pixel-by-pixel vé lvgng va sy
tuwong dong vé hinh dang cla dit liéu muwa duoc
du bao tr mé hinh du bdo Chau Au ECMWF véi
dit liéu vé tinh GSMaP théng qua cac chi sb
théng ké két hop phuong phap trong s6 dé dy
bdo t6 hop lua chon tir cac thanh phan du bédo
tot nhat cda md hinh ECMWEF cho dy bdo mua
trong b3o. Vi vay, phuwong phap danh giad bang
phuwong phdp hoc mdy hoi quy/phan loai théng
qua céc chi sé twong ddng va céc chi sé théng
ké dugc trinh bay trong Phan 2 cha nghién clru
nay; Phan 3 trinh bay két qua dénh gid sy tuvong
déng, phan tich trong sé va danh gid két qua
dy bdo cta phwong phap t6 hop lya chon cac
thanh phan t6t nhat cho du bdo mua trong b3o.
Cudi cung 1a k&t luan va thao luan duoc trinh
bay trong Phan 4.

2. Dit liéu str dung va phwong phap nghién ciru
2.1. Di¥ liéu str dung

Dt liéu vé tinh va md hinh duwgc s&r dung

trong nghién clru nhv sau:

D liéu Do phan giai Thei gian Ngudn
GSMaP NRT 0,1d6, 1gio 2019-2022 | Japan Aerospace Exploration Agency (JAXA)
https://www.gportal.jaxa.jp
ECMWEF: 51 thanh | 0,25d6, 1gi¢ 2019-2022 | European Centre for Medium-Range Weather
phan (Ensemble) Forecasts (ECMWF)
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Trong do, dit lieu dwoc thu thap theo thoi
gian bat dau va két thdc cla céc con bio trong
giai doan ndm 2019-2022 (Bang 1), di¥ liéu dwoc
xtt ly theo cac thoi diém dy bao cho mbi 6 gid

Bdng 1. Cdc con béo dnh hwdng dén Bién Pbéng va Viét Nam giai doagn 2019-2022

dé duoc 108 lan dy bdo. Cac két qua danh gia
va phan tich dugc trinh bay theo cac han dy bdo
12 gio va 24 gio.

I B I <o L T - -
201901 PABUK 2019010106 | 2019010412 | 2021 ETAU 2020110712 | 2020111018
201904 MUN 2019070212 | 2019070400 | 2022 VAMCO | 2020111100 | 2020111606
201907 WIPHA 2019073100 | 2019080306 | 2023 | KROVANH | 2020121812 | 2020122500
201912 PODUL 2019082800 | 2019082918 | 2103 | CHOI-WAN | 2021060118 | 2021060500
201922 | MATMO | 2019102812 | 2019103018 | 2107 | CEMPAKA | 2021071700 | 2021072500
201924 NAKRI 2019110412 | 2019111018 | 2109 LUPIT 2021080212 | 2021080712
201928 | KAMMURI | 2019120306 | 2019120506 | 2113 CONSON | 2021090618 | 2021091312
201929 | PHANFONE | 2019122400 | 2019122806 | 2117 | LIONROCK | 2021100500 | 2021101018

2002 NURI 2020061018 | 2020061406 | 2118 | KOMPASU | 2021101100 | 2021101412
2003 SINLAKU | 2020073100 | 2020080300 | 2122 RAI 2021121612 | 2021122106
2006 | MEKKHALA | 2020080900 | 2020081106 | 2203 CHABA 2022062900 | 2022070718
2007 HIGOS 2020081606 | 2020082006 | 2207 MULAN 2022080800 | 2022081106
2011 NOUL 2020091500 | 2020091818 | 2209 MA-ON 2022082100 | 2022082518
2016 NANGKA | 2020101100 | 2020101412 | 2216 NORU 2022092106 | 2022092906
2017 SAUDEL 2020102000 | 2020102512 | 2219 SONCA 2022101306 | 2022101500
2018 MOLAVE | 2020102506 | 2020102900 | 2220 NESAT 2022101412 | 2022102006
2019 GONI 2020103118 | 2020110606 | 2222 NALGAE 202210606 | 2022110300
2020 ATSANI 2020110512 | 2020110706

2.2. Phwong phdp nghién cuu

2.2.1. Phwong phdp ddnh gid sy twong déng
(pattern similarity)

Phuong phdp dadnh gid sy twong dong
pixel-by-pixel vé lvgng va sy twong déng vé hinh
dang d3 duoc sir dung trong nhiéu cac nghién

sir dung chi s6 tuwong quan Correlation dé danh
giad sy tuwong dong vé luong (gia tri pixcel) cha
di? liéu thanh phdn mé hinh ECMWF so vd&i dit
liéu GSMaP. Chi s6 twong déng vé cau tric SSIM
(Structural Similarity Index) va Cosine Similarity
(COSINSIM) dé danh gia sy twong dong vé
khéng gian. Céc cdng thirc clia chi s6 dwoc trinh

ctu [37], [38], trong nghién cru nay, chung t6i bay nhu sau:
Chi s6 Cong thirc Y nghia
SSIM (x,y) = I1(x,y)%.c(x, y)?.s(x,y)”
SSIM Trong dé: Cong thirc SSIM dua trén ba phép do so sanh gilta cdc mau cla Chi sé
(Structural x vay; do chdi (/), sw twong phan (c) va cau tric (s) y; a ; 8; Y la cac gié tri tuwong
Similarity trongséclal, ¢, s. \ dong vé
Index) [39] SSIM c¢6 gid tri trong khoang tir -1 dén 1, dat gid tri bang 1 trong trwdng hop | ciu tric
hai bd dit liéu gi6ng hét nhau. Chi sé nay cé gid tri cang I&n thi twong rng
véi model cang tét.
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Chi s6 Cong thirc Y nghia

. . o A.B Dé danh
Cosine cosine similarity = S-(A,B) = cos(f) = ——— = -
Similarity lAll1BIl gia sy
(COSINSIM) tuong |
[40] dong vé

khong gian
Trong d6 Ai va Bi |a thanh phan thir i cla hai vecto A va B

2.2.2. Cdc chi s6 ddnh gid sén phdm mua du bdo
a) Chi s6 danh gia dy bao tat dinh:
Céc chi s6 danh gid cho san pham du béo t6
hop lua chon va gia tri mua GSMaP. Cac chi s6
gom:

Chisé Cdng thirc

Y nghia

Sai s6 tuyét déi
trung binh MAE
- Mean Absolute

n
1 i
MAE = ;;m - i

Gid tri MAE nam trong khoang (0, +=),
gia tri clia nd cang nhd thi dé chinh xac
cang lén. Khi MAE = 0, gia tri cia mo hinh

Error hoan toan trung khdp véi gia tri quan
trac, md hinh dwoc xem la “ly twdng”.
Hé s6 tuong n Hé s6 tuong quan cé gia tri tr -1,0 dén
quan (Correlation Z ('xi — 3_‘)()’1' — y) 1,0. K&t qua dugc tinh ra 1&n ho’P 1,0
Coefficient) i=1 hodc nhé hon -1 ¢ nghia la c6 16i trong

phép do tuong quan.

Da3i vai chi s6 danh gid hiéu suat du béo st
dung chi s& CSI-Critical Success Index diém s&
thanh cong con dugc goi 1a diém de doa vdi
cong thirc:

CSl=a/(a+b+c)

Trong d6: a |a dy bao cé, quan trac c6; b 13
dy bdo ¢, quan trac khong; c 1a du bao khong,
quan trac co.

b) Chi s6 dy bdo xac suat

Doi v6i danh gid dy bdo xdc suat, nhdom
nghién ctru si dung chi s6 diém s8 ki ndng BSS
(Brier skill score) dé& so sanh gia tri du bao vdi
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mét gid tri dy bdo tham chiéu (thudng 3y la
diéu kién thoi tiét trung binh twong (ng xac
dinh tlr chudi s6 liéu thyc do). BSS miéu td phan
tram du bdo duoc cdi thién so vdi du bdo tham
chiéu, cé gia tri trong khodng (- t&i 1). Gid tri
ly twéng la 1.
2.2.3. So' dé nghién ctru

Bang viéc dp dung phuong phap hoc may
trong viéc phan tich dit liéu mua bdo tir vé tinh
GSMaP va dit liéu md hinh t6 hogp ECMWEF 51
thanh phan théng qua phuong phap danh gia
sy twong dong st dung chi sd théng ké, so do
Hinh 1 dudi ddy md ta chi tiét cac budc thyc
hién trong nghién clru nay:




GSMAP

ECMWF 51 Thanh

phan

—

PATTERN MATCHING
METHOD
Phuong phap danh gia su tvong dong
SSIM + COSINE

SELECTIVE ENSEMBLE
TO HOP LUjA CHON
(cac thanh phan tot nhat)

FORECAST
Du bao theo 00-12 va 00-24

Két qua va danh gia
/71\

Danh gia du béo tat dinh
(MAE, Correlation, CSI)

Pénh gia du bao xac suat
(BSS)

Hinh 1. So' d5 nghién ctru xdy dung té hop lwa chon dénh gid mua bdo

3. Két qua
3.1. Két qud ddnh gid sw twong déng

Hinh 2 dudi ddy mé td ham méat d6 xac suét
cla cédc giad tri correlation (a), mean absolute
error - MAE (b) va structural similarity index -
SSIM (c) dugc tinh toan tir 108 1an du bdo va 51
thanh phan cla mé hinh Chdu Au ECMWEF. Két
qua nay cho thay rd hinh dang phan b6 chuan
cla tat cd cdc ham mat do xac suat. Trong do, gid

tri trung binh cla correlation 1a 0,57, cila MAE
13 6.06 va clia SSIM la 0,51. Nhirng gia tri nay d3
duogc st dung nhu 13 ngudng dé lya chon cac
thanh phan t6t nhat trong han du bdo tir 00-
06 gi®. Sy tuan thd theo phan bé chuin cla cac
ham mat dé xac suat nay cung cdp mot cdi nhin
téng quan vé do chinh xac va phan phéi cta dir
liéu, hd tro qua trinh danh gid va lya chon thanh
phan hiéu qua trong mé hinh.

TAP CHi KHOA HOC BIEN P81 KHi HAU || =T5
$6 30 - Thang 6/2024 ||




corel_ecmwf_gsmap N= 5508, mu = 0.57, std = 0.17
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a)

ssmi_ecmwf_gsmap N= 4335, mu = 0.51, std = 0.12

c)

Dé& thyc hién qua trinh nhan dang tuong tw
dya trén dién mua (twong déng theo khéng
gian), chung t6i 4p dung phuong phap két hop
hai chi s6 1a SSIM (Structural Similarity Index) va
COSINSIM (Cosine Similarity) thong qua viéc lua
chon cdp trong s6. Qua trinh nay duoc thyc hién
theo cac budc chi tiét sau:

= Tinh todn gia tri SSIM va Cosine Similarity
trong han dy bdo tlr 00-06 gio.

= Lap trong s6 ssmi_w tir 0 dén 1 véi budc
nhay 13 0.1, sau d6 tinh gia tri hén hop theo
cong thirc: value = ssmi_w * SSIM + cosine_w *
Cosine Similarity.

N=108

mae_ecmwf_gsmap N= 5508, mu = 6.09, std = 2.69
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Hinh 2. Két qud lya chon nguwéng mua cho
cdc chi sé a) correlation, b) MAE, c) SSIM

= Xac dinh gid tri trung binh (ngu&ng mua)
twong ng vdi tirng cdp hé s& ssmi_w va
cosine_w.

= L3p qua céc trong s6 va tinh toan gia tri
téng cla SSIM va Cosine Similarity. Néu gid tri
cla thanh vién (member) nao I1&n hon ngudng
tuwong rng véi hé s, thi luva chon thanh phan
do.

= Tinh ENS MEAN cla cac thanh phan duwoc
chon va tinh hé s6 twong quan so véi dit liéu
GSMaP.

= V& biéu d6 BOX PLOT dé tim ra trong s&
tuwong ng véi cap hé sd tét nhat.
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Hinh 3. Khoédng sai sé twong trng vdi tirng
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cdp hé sé SSIM va Cosine similarity




Hinh 3 cho thay rang, trong truéng hop chi
st dung do do tuwong dong hinh anh SSIM vai
trong s6 cosine 13 0,0 va SSIM 1a 1,0, hodc nguoc
lai v&i cosine 13 1,0 va SSIM 1a 0,0, déu khong
dat duwoc hiéu sudt nhu khi két hop ca 2 chi s6.
Viéc két hop cd hai d6 do cosine va SSIM vdi
trong sé twong &ng 1a cosine 0,4 va SSIM 0,6 d3
mang lai két qua t6t nhat. Sy két hop nay dudng
nhu tdn dung duogc cic wu diém cla cad hai
phuwong phap, tao ra mot phuong tién hiéu qua
dé danh gid sy twong déng gitra cac thanh phan.
Viéc gan trong s6 cho ca hai d6 do lam tang kha
nang nhan biét va danh gia chat lvgng hinh anh,
giup can nhic dén ca khia canh toan dién cla
sy twong dong va tuong quan gilta ching. Nhin
chung, su k&t hop linh hoat gilra cosine va SSIM,
V@i trong s6 dugc diéu chinh phlu hop, d3 ching
minh kha nang nang cao dang ké hiéu suat danh
gia hinh anh so véi viéc sir dung mbi dd do mot
cach don lé.

Sau khi st dung cdp hé sé SSIM va Cosine
similarity, ching t6i da lya chon duogc céc
thanh phan trong 51 thanh phan c6 dé twong
déng vai dir liéu muwa GSMaP cao nhat, tir d6
t6 hop cho cac du bao tiép theo. Lwa chon s6
lvgng thanh phan t6i thiéu 13 mét khia canh
quan trong trong qud trinh t8i wu hda chat
lwgng du bdo. Qua cic thir nghiém cta ching
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t6i, chiing ta d3 nhan thay rang viéc qua it cac
thanh phan duogc chon trong khoang du béo tir
00 - 06 c6 thé dan dén sai s6 I&n hon so voi
mo hinh nguyén géc (raw ensemble) ban dau &
khoang thoi gian 00-12.

Hinh 4 m6 t& m6i quan hé gilta s6 lugng
thanh phan t6i thiéu va gid tri MAE cla cac
thanh phan dugc luwa chon trir di md hinh
nguyén goc twong ng. Trong d6, (a) dai dién
cho trwong hop khdng dat gia tri thiéu sé, (b)
13 truwong hop 14y gia tri thiéu s6 bang 5 va (c)
1a trwong hop |8y gia tri thiéu s6 bang 10. Két
qua cho thay, khi khdng dat s6 thanh phan téi
thiéu, dwong mau xanh biéu dién madi quan hé
nam trong khoang gia tri -0,25 dén 0,85. Khi s&
lwong thanh phan tdi thiéu bang 5, khoang gia
tri cla dudng mau xanh thu hep xudng tir -0.3
dén 0,3. Diéu nay chirng té da cé nhiéu truong
hop cai thién hon so véi mé hinh nguyén géc
va sai s& gidm dang ké. Khi lya chon s6 lugng
thanh phan téi thiéu 13 10, gdn nhu tat ca cac
trwong hop xau da bién mat, chi con 1-2 trudng
hop duy nhat. Diéu nay lam néi bat vai tro quan
trong cla s6 lwgng thanh phan téi thiéu trong
viéc cdi thién chat lvong dy bdo cla cac thanh
vién d3 duwoc lya chon. Viéc nay khéng chi gitp
tang tinh 8n dinh cda du bdo ma con lam gidam
thiéu sai s6 va cai thién do tin cay.

RELATIONSHIP BETWEEN THE NUMBER OF MEMBERS SELECTED AND MAE

—— SELECTED MEMBER 50
0.3 —— NUMBER OF MEMEBER

0.2 v 20

0.1

30
001~ -

-0.1
20

-0.2

-0.3 10

Hinh 4. Méi quan hé giita sé lwong thanh
phan téi thiéu va sai s6 MAE
a) Két qud khéng sé ddt thanh phén téi thiéu
b) Néu sé dgt thanh phan t6i thiéu bdng 5
c) Néu sé dgt thanh phén téi thiéu bédng 10
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Nhu vdy, nhom nghién ciu di s& dung
nguwdng lwa chon sé thanh phan téi thiéu cho
t6 hop lwa chon 13 5 cho cac nghién cru dy bao.
Hinh 5, Hinh 6 dudi day trinh bay két qua mot
trwong hop dién hinh dénh gid sy twong dong
vé lvong.

Hinh 5 la két qua mé phéng lwong mua tich
Ity quanh tdm b3o MOLAVE trong 12 gid cla
ngay 27/10/2020. So sanh v¢i dit liéu tir GSMaP
(Hinh 5a) v&i md hinh t& hop nguyén géc (raw

GSMAP202010271200_12

a)
Hinh 5. Két qué mé phéng muwa Ién & han 00-12 ngdy 27/10/2020 cta bdo MOLAVE cho cdc phwong dn: a)
GSMaP, b) t6 hop nguyén géc (raw ensemble), c) t6 hop lva chon

GSMAP202010271200_24
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ensemble) (Hinh 5b) va két qua tir t& hop chon
loc (Hinh 5c), c6 thé thady rang, ndi chung, céc
phuong dan déu cho thdy moét sy twong dong
dang ké trong dién mua, tuy nhién vin cé su
chénh léch gitra cdc mé hinh va sy cai thién dy
bdo vé luvgng cla md hinh t6 hop chon loc |a
chua dang ké. D&i véi han dy bdo 24 h (Hinh
6), khong thay sy cai thién dang ké nao cla cac
phuong an so v&i GSMaP. Cé thé & han dy bao
dai hon, sy cai thién gidam di nhiéu.

statistic 202010271200_12
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statistic 202010271200_24
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» .
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3

Hinh 6. Két qué mé phdng mua Ién & han 00-24 ngay 27/10/2020 cta bdo MOLAVE cho cdc phuong dn:
a) GSMaP, b) té hop nguyén géc (raw ensemble), c) t6 hop lwa chon

3.2. Két qud ddnh gia dyw bdo tdt dinh

Hinh 7 thé hién ty 1& % s6 Ian du bao t6t hon
t6 hop nguyén gdc (raw ensemble) theo chi s
MAE va chi s6 Correlation tir két quad phan tich
108 phién dy bdo. K&t qua nay la téng hop va
phan anh kha nang cai thién cla cac phuong én
t6 hop lwa chon so véi t6 hop nguyén gdc. Két
qua cho thay phuong én t8 hop lwa chon mang
lai k&t qua kha quan déi vai ca hai chi s6. O ca
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hai han dy bdo 00-12 va 00-24 chi s twong quan
correlation dat ty 1é cai thién trén 70% trong khi
do chi s& MAE dat ti I& cai thién trén 80% khi so
sanh véi md hinh t6 hop nguyén géc. Diéu nay
chirng t6 su hiéu qua cla phuong phap té hop
Iwa chon trong dy bdo ca vé chat lvgng va dé
chinh xac.

Hinh 8 13 biéu d6 thé hién gid tri MAE cla
tirng phién du bdo trir di md hinh t6 hop
nguyén gdc (raw ensemble), khi gid tri nay cang




am cho thdy sy cai thién cia mé hinh té hop
Iwa chon so v&i md hinh gdc, diéu nay phan dnh
sy giam thiéu sai s6 trong dy bdo. K&t qua cho
thay, & han dy bdo 00-12, phuong an t8 hop
Iwa chon mang lai sy cai thién nhiéu so véi mé
hinh nguyén géc, sy cai thién cla chi s6 MAE
nam trong khoang 0-0,7 cho thay hiéu suat tét
trong du bao, cac gia tri 4m dac biét & phan dinh
clia biéu db chi ra rang nhiéu phién dy bédo dat
dugc sy cai thién dang ké so véi mé hinh t6 hgp
nguyén géc. Twong ty nhu vdy, & han du béo
00-24 h, ciing cho thay su cai thién dang ké vdi
chi s6 dao déng trong khoang 0-1,5. Tuy nhién
van c6 mot s truong hop gia tri MAE duong
nghia |13 t6 hop lya chon cho két qua thap hon
t6 hop nguyén gdc. Piéu nay la thach thirc dac

4% a) CORRELATION

B statistic

60

Percentage(%)
ey
S

20

00_12 00_24

Forecast term

Percentage(%)

biét va khong thé cai thién dugc hiéu suat cua
mo hinh.

Hinh 9 13 biéu d6 thé hién gia trj Correlation
cla tirng phién du bdo trir di md hinh t8 hop
nguyén gbc (raw ensemble) théng qua toan
bd 108 phién dy bdo, trong biu do nay gid tri
duong cho thay su cai thién ciia mé hinh t6 hop
Iwa chon so vd&i t6 hop nguyén gdc. K&t qua cho
thay su cai thién ca vé han dy bao 00-12 va 00-
24, tuy nhién sy cai thién 1a khéng nhiéu vi cac
chi sé cai thién chi tir 0-0,08. Tuy vay, da sd tai
cac phién du bdo déu cé sy cai thién hon so vdi
md hinh t8 hop nguyén géc, diéu nay cé y nghia
quan trong trong dy bdo thoi tiét dic biét 13
trong diéu kién thoi tiét dac biét nhu mua do
bao.

b) MAE

mm statistic

00_12 00_24
Forecast Term

Hinh 7. Ty 1é % s6 lén du bdo t6t hon mé hinh té hop nguyén géc (raw ensemble) chi s6 MAE va Correlation

a) 00_12 b) 00_24
—=— statistic
0.5
0.01-
-0.5
-1.0
~1.51
[S) 30 60 90 0 30 60 20

Number of forecasts

Number of forecasts

Hinh 8. Chi s6 MAE cta mé hinh té hop lwa chon so vdi mé hinh nguyén géc cho han dw bdo 12 hva 24 h

a) 00_12

b) 00_24
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Hinh 9. Chi sé Correlation ctia mé hinh té hop Iwa chon so vdi mé hinh nguyén géc cho han dw bdo 12 hva 24 h
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Hinh 10 13 ty 1&é % s6 lan du bdo t6t hon
mo hinh nguyén géc (raw ensemble) cua chi
s6 CSI theo cdc ngudng mua khac nhau, két
qua cho thay & tat ca cac ngudng mua tai thoi
diém du bdo dé€n 12 h va 24 h, md hinh té hop
Iwa chon déu cho két qud dy bdo t6t hon méd
hinh t8 hop nguyén géc, cao nhat & ngudng
mua >5 mm védi trén 70% va tai cdc ngudng
mua duwdi 40 mm déu cho xac suat du bdo cao
hon 60% va gidm dan khi cdc ngwdng mua l&n
hon.

Hinh 11 thé hién gia trj CSI cla tirng phién

a) 00_12

70

=)
a

Percentage(%)

@
=}

o
a

50

Percentage(%)
o
o

du bdo trir di gid tri md hinh t6 hop nguyén
goc, tap trung vao ngudng muwa 5 mm. Trong
biéu d6 nay, gia tri duong thé hién su cai thién
trong khi gia tri am thé hién khong cé sy cai
thién so v&i mé hinh nguyén géc. Két qua cho
thay & sy cdi thién & cd 2 han du bdo 00-12
va 00-24 & da sd cac thdi diém du bao so vdi
md hinh t6 hop nguyén gdc, mac du chi s6 dao
dong thap trong khoang 0-0,06 nhuwng hiéu
suat tai ngudng mua 5 mm cé sy cdi thién nhat
dinh, nhwng kha nang du bdo cla cac phuong
an van gi¢i han & ngudng mua nho.

b) 00_24

5 10 15 20 25 30 35 40 45 50

Rain Thresholds(mm)

5 10 15 20 25 30 35 40 45 50

Rain Thresholds(mm)

Hinh 10. Ty 1é % sé lén du bdo t6t hon mé hinh nguyén géc (raw ensemble) cta chi sé CSI

a) 00_12
0.06
0.04
£
5
> 0.02 MA
) Al h
0.00 - VAF PRy 4 'lru\{‘
-0.02
o

Number of forecasts

b) 00_24

[e] 30 60 90

Number of forecasts

Hinh 11. Chi s6 CSI & ngudng muwa trén 5 mm cua mé hinh té hop lua chon so véi mé hinh nguyén géc cho han
dwbdo12hva24h

3.3. Két qué ddnh gid du bdo xdc sudt

Hinh 12 va Hinh 13 13 k&t qua chi s& BSS cla
md hinh t6 hop Iwa chon so v&i md hinh té hop
nguyén gac tai lat du bdo 00-12 va 00-24 & céc
ngudng mwa 25 mm, 30 mm va 50 mm. Gi3 tri

00_12 Threshold 25mm
TAT286 0.

00_12 Threshold 30mm
0.3

BSS I&n hon 0 nghia 13 cé sy cai thién so vdi t6
hop nguyén gbc. Quan st biéu d6 cho thay tai
cac ngudng mua khac nhau va cac thoi gian
khdc nhau déu cho thay xu huéng cai thién hiéu
suat du bdo so véi mé hinh t6 hop nguyén géc
tuy nhién gid tri cai thién 1a rat nho.

00_12 Threshold 50mm

040+
0.357
030

0.25

BSS

a

£ 0.201
015+
0.0+

005+

0.00 000

a)

b)

0.33251 0.33165

0.00

©

@

c)

Hinh 12. Két qua chi s6 BSS tai ldt duw bdo 00-12 gi¢r & cdc nguwéng mua: a) 25mm, b) 30 mm
¢) 50 mm (mau xanh ld mé hinh t6 hop lwa chon, mau dé Id mé hinh nguyén géc)
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00_24 Threshold 25mm
04507

00_24 Threshold 30mm
7

00_24 Threshold 50mm
T

014292 014 LIGBE

BSS

a)

b)

013676 C.1078 0.10669

c)

Hinh 13. Két qua chi s6 BSS tai ldt duw bdo 00-24 gi¢r & cdc nguwéng mua: a) 25 mm, b) 30 mm
¢) 50 mm (mau xanh Id mé hinh t6 hop lwa chon, mau dé Id mé hinh t6 hop nguyén géc)

4, K&t luan

Nghién clru d3 tién hanh danh gid sy twong
déng va hiéu qua cla cic phuong phap két hop
SSIM va Cosine Similarity trong dy bdo lugng
mua, dua trén dit lieu tr moé hinh Chau Au EC-
MWF va dit liéu vé tinh GSMaP. K&t qua cho thay
viéc k&t hop hai chi s& nay véi trong sd SSIM 13
0,6 va Cosine Similarity 1 0,4 d3 cai thién dang
ké d6 chinh xac so vdi viéc sir dung riéng |1é tirng
chi s6. Cu thé, cac thanh phan dugc chon loc
dwa trén cap chi s& nay thé hién hiéu suat vuot
troi trong du bdo muwa ngan han va trung han,
gilp giam thiéu sai s6 du bdo (MAE) va tang do
tuong quan (Correlation) so véi md hinh té hop
nguyén goc. Cac két qua mo phong lvong mua
trong b3o cho thdy, mdc du cac phuong an déu
cho thay sy twong déng dang ké véi dit liéu
thuc té tir GSMaP, sy cai thién ciia mé hinh t6
hop chon loc so véi mé hinh nguyén gdc la chua
thue sy rd rét & han du bdo 24 gio. Tuy vay, &
han du bdo ngan hon (00-12 gi®), phwong an t6
hop lua chon @3 mang lai sy cdi thién rd rét vé

chis6 MAE va ty |& % s& lan du bao tét hon theo
chi s6 Correlation.

Cac danh gia vé chis6 CSI & nguwdng mua khac
nhau cho thdy méd hinh t6 hop lwa chon cé kha
nang cai thién du bdo té6t hon md hinh nguyén
gbc, dac biét 13 & ngwdng muwa nhé hon 5 mm.
Tuy nhién, hiéu suat dy bdo & cédc ngudng mua
I&n hon van con han ché, chua cai thién nhiéu.

Nghién cru d3 chirng minh rang viéc ap dung
md hinh t6 hop Iwa chon sir dung phuong phap
chisd da cho thay sy cai thién dang ké chat luvgng
va dd chinh xac cta dy bdo lwvong mua, dic biét
trong diéu kién mua lién quan dén b3o. Nhitng
k&t qua nay khang dinh tinh kha thi va hiéu qua
cla phuong phap t6 hop lua chon trong dy
bdo muwa, modt trong nhirng yéu td quan trong
cla thoi tiét nguy hiém. Tuy nhién, nghién ctru
nay chi méi dirng lai & viéc thir nghiém ap dung
phuong phdp hoc méy théng qua chi sé théng
ké (danh gid sy twong déng), nhdm nghién ctru
s& trinh bay cac két qua ap dung phuwong phap
hoc mdy théng qua phan cum va héi quy/phan
loai trong cac nghién ciru tiép theo.

L&i cédm on: Bai bdo la két qué trong ndi dung nghién ciru phwong phdp nhén dang tuong tv dp dung
cho bai todn duv bdo muwa do bdo thuéc dé tai nha nuwdc mé sé DTPL.CN-59/21.
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Abstract: Typhoon cyclone rainfall forecasting is a significant challenge due to the complexity of

meteorological systems and various contributing factors. Current forecasting models still exhibit limitations
that result in precipitation forecast errors. Ensemble forecasting models offer advantages such as input
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data diversity, error minimization, and the ability to leverage information from multiple sources. However,
averaging all ensemble members can also impose constraints on forecast accuracy.

Machine learning methods have considerable advantages in data processing, image recognition, and
analyzing big datasets such as satellite data, providing an effective approach to address many existing issues
in tropical cyclone (typhoon cyclone - TC) forecasting. In this study, we employ machine learning methods
to improve rainfall forecasts during typhoon cyclones in Viet Nam by evaluating pixel-by-pixel similarities in
rainfall values and shapes between ECMWF model data and GSMaP satellite data. From this, we propose
a selective ensemble method that selects the best components from the ECMWF model to forecast rainfall
during TC.

The results demonstrate a significant improvement of the ensemble selection method over the raw
ensemble in terms of Mean Absolute Error (MAE), correlation coefficient, Critical Success Index (CSl), and
Brier Skill Score (BSS) across various forecast periods and precipitation thresholds.

Keywords: Ensemble selection, GSMaP satellite data, ECMWF model, TC rainfall forecasting.
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