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Tém tat: Bai bao trinh bay mot sd két qua thir nghiém du bao sé ngay ning nong (SNNN),
nang nong gay git (NNGG) theo muia 3 thang tai Viét Nam nam 2022, su dung phuong phap
phan tich twong quan Canon (CCA), nham chuyén héa thong tin dy bao cua cac mod hinh khi
héu toan cau v€ khu vuc quan tdm. Trong nghién ciru, nhom tac gia s dung 3 nhén t6 1a:
nhiét do trung binh, nhiét 6 t6i cao va ap cao can nhiét muc 500mb theo mua 3 thang, thoi
diém du bao 01/2022, mién tinh: 80°E—140°W; 5°S—45°N, d6 phan giai 1,0x1,0° chiét suat
tur cac mo hinh khi hau: NASAGEO SS2S, CCSM 4, CFS2, GFDL SPEAR, ECMWF.
Sau khi, x4c dinh twong quan cao giita cic nhan t6 véi SNNN va NNGG git trén gan 200
diém tram, nhom tac gia thuc hién thir nghiém du bao cho cac mua nam 2022. Két qua cho
thiy vao mua thang 3—5, hau hét cac mo hinh déu moé phong SNNN, NNGG c6 xu hudng
xuét hién thap hon trung binh nhiéu nam (TBNN), x4c suat tir 60—75%. Trong khi cac mua
tir thang 4—6, 5-7, 6-8 va 7-9 SNNN, NNGG cao hon TBNN; riéng mot s6 noi & mién Nam
Tay Nguyén va Dong Nam Bo thap hon TBNN. Du bao ap dung thir nghiém tai mot s6
thanh pho: Ha Noi, Pa Ning va Binh Phudc, két qua dugc trinh bay chi tiét trong phan 3.

Tir khéa: Du bao; Sb ngay nang nong; Ning nong gay gat; Phuong phéap twong quan Canon
(CCA); Phan mém CPT.

1. Mé dau

Xu thé nong 1én toan cau khién cho ning néng tré thanh mot méi de doa 16n véi nhiéu
qudc gia trén thé gidi, anh huong den stre khoe con nguoi, an ninh luong thyc, chay ring, tiéu
thy nang luong, giao thong, san Xuét nong nghiép... Boi vy, du bao mua cho cac dot ning
nong, nang nong gay git 1d mot nhu cau thiét yéu, gitip giam thiéu tac dong ti€u cyc cua hién
tuong nay db6i v6i xa hdi, con nguoi. Van dé nay 14 mot trong nhimg mai quan tdm hang dau
trén thé glO’l vé linh vuc bién d01 khi hau, da co rat nhiéu nghién ctru cua nhiéu quéc gia trén
thé gidi vé du bao ning nong, ning nong gay git, trong d6 phai ké dén nghién clru ciia nhém
tac gia tai Trung Tam Chau Au. Trong nghién cuu [1], cac tac gia str dung bd s6 liéu tai phan
tich ERAS, dit liéu nhiét do trén 6 ludi quan trac va to hop 25/51 thanh phan du bao trong H¢
thong mo hinh ECMWF. Bang phuong phép thong ké dua trén xu thé tuyén tinh dé xac dinh
dot nang néng tai Chau Au véi quy mo thoi gian mua, danh gia k¥ nang dy bao ctia mo hinh
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ECMWF va ching minh dugc rang, cac du bao vé mia nang nong tur khoang dau thang 5 co
thé cung cép cac thong tin hitu ich vé tiém ning va xu hudng ning ndng ctia mua hé. Gan day
nhat, theo nghién ciru cia Wei Zhang va cac cs [2] di ap dung phuong phap du bao xac suit
cho nang néng tai Trung Qudc duoc xay dung bang cach sir dung 4 mo hinh (ECMWEF,
CMA, UKMO va NCEP) tir co s¢ dir liéu can mua —mua (S2S), sau do tinh trung binh da m6
hinh (MME) theo mé hinh Bayes, tir nhimg thtr nghiém véi dot ning nong trong qua khu,
nghién ctru dua ra xac suat du bao: ngay bit dau ngay ket thiic ctia cac dot nang nong. Theo
nghién ctru cia Lauriane Battle (2018) [3] vé céac dot nang néng quy mé mua cho khu vuc
Tay Phi nham dwa ra cac ddu hiéu sém cta cac diéu kién ning nong cyc doan, dong thoi klem
tra kha nang du bao dai han va chat lugng du bao dya trén hé thong mo hinh khi hau toan cau
CNRM — CM, cac két qua dat duoc cho thiy kha ning du béo vé cac sy kién cuc doan di xay
ra trong nam 2016, tuy nhién khi dy bao cho nam 2017 lai khong dwa ra dugc tin hiéu rd rang
cho cac dot nang nong cuc doan. Nghién ctru 1a bude dau dé dua ra nhimg cai tién co thé
trong tuong lai bt ngudn tir viée st dung két hop da mé hinh va hiéu chuan dau ra mé hinh.
Hay dot nang nong tan khéc & Nga nam 2010 cho thiy viéc du doan duoc hay khong cac dot
néng noéng, su kién cuc tri 1a vé cung quan trong, theo nghién ciru cua Katsafados (2014) va
cac cs [4] nham muc dich kiém tra kha nang du bao cac sy kién khi quyén c6 thé tac dong
theo muia dén khu vuc, két qua cho thdy chi mot s6 thanh phan cho thay tinh ning canh bao
trude 3 thang, con hau hét cac nhan td khong thé mo ta sy lan truyén cta hé thong khi quyén,
b6 15 céc pha khi quyén, boi vay ciing dit ra nhitg han ché trong kha niang du béo céc sy kién
cuc doan.

Tai Viét Nam, ning néng 1a hién tugng thoi tiét cuc doan xay ra vao cac thang mua he,
gdy anh huong nghiém trong dén san xuat, sinh hoat va sirc khoe ngudi dan. Do dia hinh trai
dai theo phuong kinh tuyén, két hop voi ddi niii chinh vi vay dbi voi khu vuc Bic Bo — Béc
Trung Bg, nang néng thuong do hi€u tmg Phon (Foehn) véi dong gio tir ap thap nong phia
Tay (luc dia An — Mlen) [5 - 7]. Cung v6i xu thé tang 1én cta nhiét do, s6 ngay nang nong

cling tang 1én & hau hét cac tram thudc Bic BO — Béc Trung B, dic biét 1a khu vuc dong
béng Bac B6 [8]. Cac két qua du tinh theo cac kich ban bién ddi khi hau ciing cho thay, sd
ngay nang néng c¢6 xu thé gia tang trong twong lai [8]. Theo nghién ciru gan ddy cua tac gia
Nguyén béang Mau va cac cs [9] nam 2017, da str dung s liéu tai phan tich (FNL) cua Cuc
Khi quyén va Dai duong Hoa Ky (NOAA) dé phan tich co ché gdy nang néng dién rong tur
ngay 1/6 dén hét ngay 6/6/2017 & Bic Bo, két qua chira rang dot nang noéng ndy dugc gay ra
boi hidu tmg dia hinh v6i nhiéu hinh thé thoi tiét tir quy mé vira dén quy mé 16n: muyc thap
(850mb) ton tai mot ap thép dia phuong hinh thanh & khu vyc Bic B0, tao diéu kién cho gio
Tay tir Mi—an—ma mang khong khi khé néng t&i Viét Nam, dong thoi gap dia hinh cao gid
Tay nay gay ra hiéu img Phon, trén cao la sy hoat dng cua ap cao cén nhiét myc 500-200mb.
De nam bat dugc xu thé gia tang nhiét d6 trung binh, cing nhu gia tang s6 ngay nang noéng,
ning nong gay gat vao cac thang mua heé trén lanh tho Viét Nam, nhom tac gia s& tién hanh
thir nghiém va ung dung du bao s6 ngiy nang nong, ning ndng gay gat tai Viét Nam trong
nam 2022 vao cac thang mua he tir thang 3—9 bang phuong phap tuong quan Canon vdi cac
nhén t6 dugc lua chon bao gém: nhiét do trung binh (T2m), nhiét 46 tdi cao thang (Tx) va ap
cao can nhi¢t myc 500 mb (H500), day 1a nhiing nhan td chi phéi dén nén nhiét cac thang
mua hé trén khu vuc Viét Nam.

Trén co s6 s lidu nhiét 6 trung binh hang ngdy quan tric duoc ctia hon 180 tram khi
tuong co ban trén toan quéc tr nam 1961 dén hién tai, nhém tac gia tinh toan gia tri nhiét do
trung binh nam cua tat ca cac tram khi tugng néu trén [10]. Theo do, tai Viét Nam nhiét do
trung binh toan qudc ciing dugc danh gia 1a mot trong nhitng nam tuong dbi nong véi gia tri
12 24,6°C, cao hon TBNN 14 0,7°C (TBNN duoc tinh tir nim 1991-2020 theo khuyén céo cta
WMO) va duoc xép hang 13 nim néng thir 5 trong chudi s6 liéu quan tric duge ké tir nam
1961 (Hinh 1a).
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Trong nam 2021 s6 dot ning nong (12 dot) tuong duong so voi nam 2020, it hon so voi
trung binh nhiéu nim (TBNN). Thoi diém bt ddu ning néng sém hon TBNN tai khu vuc
Téay Nguyén — Nam B9, Trung B9, cac khu vue con lai phti hop quy luat khi héu. Thoi diém
két thuc ning néng hau nhu déu mudn hon TBNN, riéng khu vic Trung Bo két thic sém hon
khoang ntra thang. Mua ning noéng nim 2021 duoc xem 14 kha noéng so véi TBNN, voi sd
ngdy nang néng trén 35°C xuét hién & hau hét cac tinh thanh trén ca nudc, ngoai trir khu vire
Nam Tay Nguyén va mot s6 noi & Pong Nam Bo (hinh 1b), tuy nhién muc do gay git ciing
nhu tong s6 ngdy nang noéng trong nim 2021 thi khéng bang nam 2020. Dot ning néng kéo
dai nhat trong nam 2021 xay ra ¢ khu vuc Trung Trung Bo trong 31 ngay lién tuc (24/7-25/8)

[11].
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Hinh 1. (a) Chuén sai nhiét do trung binh tai Viét Nam thoi ky 1961-2021; (b) Chudn sai s6 ngay
néng néng 2021 (thoi ky co so: 1991-2020) [12].

2. Phuwong phap va so liéu

2.1. Phwong phap twong quan Canon

Phuong phép twong quan Canon (CCA) duoc sir dung rong i voi nhiéu bai toan khi hau
han ngén nham muc dich chuyén thong tin du bao cia moé hinh toan cau vé nhimg khu vuc
quan tam [13] (hay con goi la ha quy mé thong ké). Theo Carlos va cs (2003) [14] st dung
phuong phdp twong quan Canon dé du bao nhiét d6 trung binh ving nhiét d6i Dai Tay
Duong, két qua chi ra rang cac truong SST trén Thai Binh Duong xich dao va bai Tay
Duong nhiét ddi ¢ thé 1a mot yéu t6 du bao tiém ning cta chuan sai SST trén Dai Tay
Duong nhi¢t doi truéc 3—4 thang. Hay theo nghién ctu ctia Trung tam NCEP [15] cling st
dung phuong phap tuong quan Canon dé dua ra du bao trung binh truot 3 thang chuan sai
SST khu vuc Nino3—4 dén han 1 nam. CCA 1a phuong phap két hop xay dung phuong trinh
h6i quy nham 1am ting tinh doc 1ap gitra cac nhén t6 du bao. Uu diém cta phuong phap: (1)
Lam tang tinh doc 1ap giita cac bién; (2) Giam thiéu dugc khbi luong phép tinh va dong thoi
giam bt duoc sai s6 tinh toan; (3) Gitp tim ra duoc nhimg tin hiéu quan trong tir truong nén,
loai bé dugc nhimg dao dong khong mong mudn.

Trong nghién ciru nay, nhom tac gia s& quan tdm dén thanh phan dy béo dau tién (Mode
1)- biéu dién twong quan Canon giita cac trudng nhan t6 — du bao, ddng thoi ding biéu dd
danh gia k§ nang ROC (Receiver operating characteristic) [16] la mot d6 thi duoc sir dung
kha pho bién trong danh gia cac mo hinh phan loai nhi phén. Trong khuén kho bai bao, nhom
tac gia dua ra ty 1¢ du bao s6 ngay xuat hién nang ndng, nang nong gay gat cao hon/thip hon
trung binh dua trén biéu d6 ROC tai mot sd tinh thanh.



Tap chi Khi twong Thiy van 2022, 736, 64-78; doi:10.36335/VNJHM.2022(736).64-78 67
2.2. 86 liéu

2.2.1. 86 liéu quan tric

Niéng nong khi nhiét d6 cao nhit trong ngay (ky hiéu la Tx) dat muc 35°C < Tx < 37°C,
duogc coi 1a co ning nong gay git khi 37°C < Tx <39°C va véi 40°C < Tx dugc coi 1 ning
nong dit biét gay gat [17]. Dua trén bo sb liéu quan tric hang ngay da duoc kiém dinh chat
lugng (Quality control), bang chuong trinh fortran nhom tac gia da tinh toan duoc s6 licu
dém sd ngay nang nong, sO ngay nang nong gay gat tai 186 tram trén pham vi ca nudc trong
thoi ky 1981-2020. Céc budc kiém tra chat luong s6 liéu dau vao nhu sau:

— Budce 1: Kiém tra 16i hé thong bao gom kiém tra toa do (kinh d9, vi dQ) cua ting tram;

— Budc 2: Kiém tra tinh nhat quéan theo thoi gian, khao sat gia tri quan tric mot tram nhat
dinh trong mot thang nhat dinh c6 khac biét dang ké so v6i chudi thoi gian dai hay khong:

| l QSOl
" IQR QR ]

Trong d6: X; gia tri quan tric nghi ngd; Oso trung vi; IOR khoang ti phén vi; £ 1a dai dién
cho gia tri ngoai lai (> 3*IOR hodc f < IQR).

— Budc 3: Kiém tra tinh nhit quan theo khong gian, so sanh gié tri quan tric duoc kiém
tra vGi cac quan tric 1an can hodc gia tri ky vong tai tram dwoc udc tinh [18 — 19];

— Budc 4: Kiém tra tinh phtt hop nhim dam bao rang nhiét do t6i cao va tbi thap 1a nhat
quéa. Cac mbi quan hé bét kha thi vé mit vt 1y, chéng han nhu nhiét d6 tdi thépngéy 16n hon
nhiét d6 t6i cao trong cung ngay, dugc gin cd 1a nghi ngd.

2.2.2. S6 liéu mé hinh toan cau

Véi yéu té du bao 1a s6 ngay nang nong va s6 ngdy nang nong gay git tai Viét Nam trong
cac thang mua heé tir thang 3-9, nhom tac gia lwa chon cac nhéan t6 tham gia du bao s& bao
gém cac truong: nhiét do 2m, nhiét do cao nhét va do cao dia thé vi muc 500mb mua 3 thang.
Duoc chiét suét tir cac mod hinh khi hau trén thé gidi, voi mién tinh gidi han tir 80°E-140°W;
5°S—45°N, @6 phan giai 1,0x1,0°kinh vi d§. Cac nhan td khong déng nhét gifta cac mo hinh
du bao do khong c6 sén, chi tiét mo ta trong Bang 1 dudi day.

Bang 1. Cac nhén t6 dy béo tir cac mé hinh khi hau thé gidi.

M5 hinh Nhan té du bio Miéu ti

.NASAGEO_SS2S 1. Nhiét do trung binh thang T6 hop da mé hinh Bic My d6 phan giai
2. Nhiét d6 tdi cao thang 1,0x1,0 do [20].
3. Ap cao cin nhiét muc 500 mb

.CCSM 4 1. Nhiét do trung binh thang M6 hinh hé théng khi hau két hop d6 phan

giai 1,0x1,0 d6 [21].

. CFS2 1. Nhiét do trung binh thang M6 hinh du bao khi hau cia NOAA-NCEP
2. Nhiét d6 tdi cao thang d0 phan giai 1,0x1,0 d6 [22].

. GFDL_SPEAR 1. Nhiét do trung binh thang M hinh khi hau két hop trén nén tang cua
2. Nhiét d6 tdi cao thang mo hinh dy bao khi hau-thap ki GFDL, véi

cac mo phong theo phuong ngang cta khi
quyén. Do phan giai 1,0x1,0 d6 [23].

. EMCWF I.Ap cao can nhiét myuc 500mb MO hinh khi hiu ctiia Trung tdm Dy bao han
vira Chau Au, do phéan giai 1,0x1,0 d¢ [24].

3. Két qua thir nghiém

Bang cach tng dung twong quan Canon trén cong cu phan tich khi hau — CPT (Climate
Prediction Tool) dugc phét trién boi Vién nghién ciru qudc té khi hau va xa hoi (IRI) [25],
nhom tac gia lya chon nhan t6 du bao thir nghiém la nhiét do trung binh, nhiét tdi cao va ap
cao can nhiét trén myc 500 mb theo mua 3 thang dugc phat hanh vao thang 01/2022 dé danh
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gi4 sb ngay ning nong, ning ndng gay git theo muia tir thang 3-9 trén lanh thd Viét Nam thoi
ky 1981-2021. Sau khi phén tich twong quan Canon dugc thuc hién, nhom tac gia quan tam
den Mode 1 biéu dién trong quan theo khong gian va thoi gian cac hinh thé, két qua cho thay
m01 tuong quan cao gitra cac nhén t6 du bao va s ngay nang nong, ning ndng gay git v4i hé
s6 tuong quan déu trén 0,80 trong ca 5 mua dy bao; riéng mé hinh CCSM_ 4 khi st dung nhiét
do trung binh mua 3 thang c0 twong quan thap horn 0,60 vao cac mua 5-7 va 6-8. Méi quan hé
chi tiét giita cdc nhan t6 v6i s6 ngdy ning néng, ning nong gay git duoc biéu dién trong Bang
2-7 dudi day.

Bang 2. Tuong quan CCA cua nhiét do trung binh véi sé ngay néng néng theo mua tir cac mé hinh.

T2m Mua 3-5 46 57 68 719
NASAGEO_SS2S 0,89 0,88 087 081 092
CCSM_4 090 088 055 056 087
CFS2 0,89 0,90 090 095 094
GFDL_SPEAR 084 085 08 091 0091

Bing 3. Tuong quan CCA cua nhiét do t6i cao voi s6 ngay ning nong theo muia tir cac md hinh

Tx Mua 3-5 4-6 5-7 68 79
NASAGEO_SS2S 093 088 085 081 092
CFS2 0.88 088 096 094 0091
GFDL_SPEAR 0.84 086 089 091 0.89

Bang 4. Tuong quan CCA cua ap cao can nhiét myc S00mb véi s6 ngay néng néng theo mua tir cac
mod hinh.

H500 Mua 3-5 4-6 5-7 6-8 7-9

NASAGEO_SS2S 095 094 084 0,71 0,74
EMCWF 096 094 0.8 0,88 0,70

Hinh 2 duoi day biéu dién Mode 1 hinh thé trong quan cua nhiét do trung binh (T2m),
nhi¢t dg t6i cao (Tx) va 4p cao can nhiét myc 500mb (H500) mia 3 thang véi dién bién ciia s6
ngdy ning néng trén khu vuc Viét Nam tir cac mé hinh trong cac mua khac nhau.

Temporal Scores (Mode 1) ¥ Spatial Loadings (Mode1)

X Spatial Loadings (Mode1)

Scores (X red, Y green) (x 100)
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Hinh 2. Thanh phin theo khong gian (a), (c) va thoi gian (b) cia Mode 1 trong phan tich twong quan
Canon gitta nhiét d6 trung binh , nhiét do ti cao va ap cao can nhiét theo mua 3 thang voi sb ngay
néng néng theo mua tir cac md hinh.

Bang 5. Tuong quan CCA cua nhiét d6 trung binh mua 3 thang véi s6 ngdy ning nong gay gét theo cac mua.

T2m Mua 3-5 4-6 5-7 6-8 -9
NASAGEO_SS2S 0,89 09 0,88 090 0487
CCSM_4 0,91 0,81 0,66 0,90 0,78
CFS2 090 09 093 091 097
GFDL_SPEAR 0,89 095 095 090 0,88

Bang 6. Tuong quan CCA cua nhiét do t6i cao mua 3 thangvai s6 ngay néng néng gay gét theo cac mua

Tx Mua 3-5 4-6 5-7 6-8 -9
NASAGEO_SS2S 0,89 090 0,86 090 0,88
CFS2 0,91 095 094 091 0,96
GFDL_SPEAR 0,90 096 095 090 0,88

Bang 7. Tuong quan CCA ciia 4p cao cin nhiét mic 500mb mua 3 thang vé6i sé ngay ning nong gay
git theo cac mua.

H500 Mua 3-5 46 5-7 6-8 79

NASAGEO SS2S 0,65 0,67 088 0,70 0,63
EMCWF 092 089 09 084 0,83

3.1.Thir nghiém dw béo véi sé ngay nang néng tai Viét Nam

3.1.1. Véi nhan t6 dy béo 1a nhiét d6 trung binh thang

M6 hinh

NASAGEO_SS
28

CCSM _4
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M4 hinh 3-5 4-6 5-7 6-8 7-9

CFS2

GFDL_SPEAR

Hinh 3. Dy b4o s6 ngay ne’ing néng theo mua trén khu vuc Viét Nam sir dung nhiét d¢ trung binh mua
3 thang, tai thoi diém du bao 01/2022 tir cac md hinh khi hau.

Trén hinh 3, biéu dién x4c suat dyu bao sé ngay ning nong tai Viét Nam khi str dung nhan
to du béo 1a nhiét d¢ trung binh mua 3 théng tai thoi diém du bao 01/2022 tir 4 md hinh khi
hiu: NASAGESO_SS2S, CCSM_4, CFS2 va GFDL_SPEAR. Két qué chi ra hau hét cac mo
hinh tham gia du baosd ngay ning nong trong cac mua 3-5, 4-6 trén pham vi ca nude c6 xu
hudng thap hon so voi trung binh nhiéu nim (TBNN) cung thoi ky, véi xac suat du bao tir
60—75%, chi riéng khu vuc Bic Bo ¢6 su khac biét gilta cac mo hinh du bao. Chang han nhu,
v6i mo hinh CCSM_4 va md hinh GFDL_SPEAR du bao phia Dong Bac Bo s ngay ning
néng trong thoi ky nay sé cao hon so voi TBNN véi xac suat du bao tir 55-70%. Tuy nhién tir
cac mua 57, 6-8, 7-9 cac mo hinh déu dong nhét dy bao sé ngay nang noéng sé cé xu hudng
gia tang va cao hon so v61 TBNN cuing thoi ky voi xac suat dao dong tir 65-75%, c6 noi cao
hon, chi riéng mot sO noi ¢ khu vyc Tay Nguyén s6 ngdy nang nong c6 xu hudng thap hon
TBNN véi x4c suat xuat hién 1a 60—75%. Bang 8—10 dudi day sé chi ra du bao thir nghiém s6
ngay ning nong theo mua tai 3 thanh phé sir dung nhan t6 du bao 1a nhiét d6 trung binh thang
01/2022 tor m6 hinh NASAGEO_SS2S.

Bing 8. Dy b4o s ngay ning néng theo cic mila tai Ha Noi sir dung nhiét do trung binh miia 3 thang
tir md hinh NASAGEO_SS2S (thoi diém du béo tir thang 01/2022).

Ha Noi Du Xac suét ROC (%)
Mua bao TBNN  Cao hon Trung binh Thap hon Cao hon Thap hon
3-5 9 7 56 22 22 80 76
4-6 27 19 32 50 18 92 76
5-7 42 29 67 27 6 99 74
6-8 40 29 68 20 12 83 86
7-9 36 19 88 4 8 76 67

Bing 9. Dy bao sé ngay ning noéng theo cic mua tai Da Nang sir dung nhiét do trung binh mua 3
thang tir md hinh NASAGEO_SS2S (thoi diém du bao tir thang 01/2022).

Pa Ning Du Xic suit ROC(%)
Milia bsao TBNN Caohon  Trungbinh  Thiphon  Caohon  Thip hon
3-5 7 9 16 39 45 55 76

4-6 21 24 24 28 48 70 59
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Bang 10. Dy bao sé ngay ning ndng theo cic mua tai Binh Phude st dung nhiét d6 trung binh mua 3

thang tir m6 hinh NASAGEO_SS2S (thoi diém du bao tir thang 01/2022).

Binh Phude  py Xdc suat ROC(%)
Mua bso TBNN Caohon  Trungbinh  Thiphon  Caohon  Théip hon
3-5 10 27 7 42 51 83 80
4-6 5 17 7 47 46 85 68
5-7 8 6 55 29 16 74 72
6-8 1 0 77 1 22 0 0
7-9 0 0 82 1 17 0 0

3.1.2. Vi nhan t6 dy bao 1 nhiét do t6i cao thang

M4 hinh

GFDL_SPEAR

CFS2

NASAGEO _SS
28

Hinh 4. Dy bio s6 ngay néng nong trén khu vuc Viét Nam st dung nhiét do tdi cao mua 3 thang, tai
thoi diém du bao 01/2022 tir cac mo hinh khi hau.

Khi st dung nhan t6 du bao 1a nhiét do tdi cao trung binh mua 3 thang tir 3 mo6 hinh:
GFDL _SPEAR, CFS2, va NASAGEO SS2S (hinh 4) két qua chi ra rang, vao mua 3—5 va
46 cac mo hinh du bao s6 ngay ning nong trén ca nude co xu huéng thap hon TBNN ciing
thoi ky, riéng khu vuc Pong Bac B & mo hinh GFDL_SPEAR va CFS2 s6 ngay ning nong
c¢6 kha nang cao hon so voi TBNN véi xac sudt 1a 60—75%. Tir cac mua 5-7, 6-8, va 7-9 ca
ba mé hinh trén déu mé phong sé ngay ning néng cé xu hudng cao hon so véi TBNN cing
thoi ky trén pham vi ca nudc, v6i xac suat dao dong tir 70-85%, trong d6 khu vyc phia Dong
Bic Bo va céac tinh Trung Bo xac sudt xuit hién cao hon 85%. Tuy nhién & khu vuc Tay
Nguyén va mot sd noi & Dong Nam Bo s6 ngay ning nong thap hon so véi TBNN ciing thoi
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ky, v6i x4c sudt tir 60—75%. Bang 11-13 dudi ddy, s& biéu dién chi tiét du bao sb ngay nang
noéng trong cac mua khi st dung nhén to 1a nhiét d6 t6i cao mua tai mot so tinh thanh.

Bang 11. Dy bao s6 ngay néing nong theo muia tai Ha Noi sir dung nhiét d6 téi cao mua 3 thang tir md
hinh NASAGEO SS2S (thoi diém du bao thang 01/2022).

Ha Ngi Xac suit ROC (%)

Miia Du béo TBNN Caohon  Trungbinh Thiphon Caohon  Thip hon
3-5 9 7 57 21 22 83 80
4-6 21 19 29 54 17 93 78
5-7 40 29 60 31 9 93 74
6-8 40 29 70 19 11 87 86
7-9 37 19 93 3 4 76 71

Bang 12. Dy b4o s ngay néng nong theo mua tai Da Ning st dung nhiét do tdi cao mua 3 thangtir
md hinh NASAGEO SS2S (thoi diém du bao thang 01/2022).

Pa Niing X4c suft ROC (%)

Mia Du bio TBNN Caohon  Trungbinh Thiphon Caohon Thép hon
3-5 7 9 17 39 44 54 75
4-6 20 24 19 27 54 67 61
5-7 38 35 47 23 30 69 68
6-8 43 38 60 20 20 71 61
7-9 34 24 73 17 10 70 54

Bang 13. Du bio s ngay ning néng theo mua tai Binh Phu6e sir dung nhiét do t6i cao mua 3 thang

tir m6 hinh NASAGEO_SS2S (thoi diém du bao thang 01/2022).

Binh Phudéc X4c suft ROC (%)

Miia Du bio TBNN Cao hon Trung binh Thip hon Cao hon  Thip hon
3-5 12 27 8 43 49 84 82
4-6 7 17 8 50 42 84 67
5-7 8 54 29 27 74 69
6-8 1 78 1 21
7-9 0 87 1 12

3.1.3. Vi nhan tb du béo 1a ap cao cén nhi¢t muc 500mb

Mb hinh

NASAGEO_SS
28

ECMWF

Hinh 5. Dy béo sé ngay néng nong theo mua trén khu vuc Viét Nam sir dung ap cao can nhiét tir cac

mo hinh khi hau.

Khi str dung nhan t6 du béo la ap cao can nhiét myc 500 mb theo mua véi thoi diém dy
bao 1a thang 01/2022 ¢6 sy tham gia ctia hai mo hinh du bao: NASAGEO_SS2S va ECMWF
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(hinh 5), két qua cho thay c6 sy khac biét gitta hai md hinh trong cac thang dau mua he. Cu
the md hinh NASAGEO_SS2S md phong s6 ngay nang nong trong mua 3-5, 4-6 va 5-7
xut hién & mirc thip hon cho t6i xap xi TBNN; riéng ven blen Pong Bic Bo s ngay ning
nong trong thoi ky nay co xu hudng cao hon voi xac suat xuat hién trén 65%. Trong khi d6
md hinh ECMWF chi m6 phong s6 ngay nang néng thap hon TBNN xay ra vao cac muia 3— 5,

tir cac mua tiép theo s6 ngay ning nong déu c6 xu hudng cao hon so v6i TBNN, véi x4c suit
xudt hién tir 60—75%. Tuy nhién dbi v6i khu vuc Nam Tay Nguyén, ca hai md hinh co sy
twong déng nhau véi s6 ngay ning néng xuat hién thip hon TBNN v&i x4c suat du bao dao
dong tir 60—75%. Bang 14—16 duéi day, biéu dién du bao chi tiét tai mot s tinh thanh khi st
dung nhan t6 du béo la ap cao céan nhiét myc 500 mb thang 01/2022.

Bing 14. Dy bao sb ngay ning nong tai Ha Noi st dung ap cao cén nhiét myc 500mb mua 3 thang tir
md hinh NASAGEO_SS2S (thoi diém du béo thang 01/2022).

Ha Nbi Du Xc suit ROC (%)
Miia bio  TBNN Cao hon Trung binh Thip hon Cao hon Thip hon
3-5 9 7 55 19 26 71 68
4-6 24 19 43 43 14 75 83
5-7 31 29 32 48 20 87 78
6-8 34 29 52 31 17 84 84
7-9 24 19 66 9 25 78 74

Bing 15. Dy béo s6 ngay ning néng theo mila tai Da Ning tir mé hinh ECMWF sir dung 4p cao can
nhiét myc 500mb mua 3 thang tir m6 hinh NASAGEO_SS2S (thoi diém du bao thang 01/2022).

Pa Ning Dy Xic sudt ROC(%)

Miia bio TBNN Caohon  Trung binh Thidp hon  Caohon  Théip hon
3-5 7 9 14 45 41 60 79
4-6 25 24 36 35 29 77 77
5-7 38 35 45 29 26 85 73
6-8 45 38 64 17 19 64 57
7-9 29 24 56 24 20 55 38

Bang 16. Du bio sb ngay ning nong theo mua tai Binh Phuée sir dung 4p cao can nhiét muc 500mb
mua 3 thang tir mo hinh NASAGEO_SS2S (thoi diém du bao thang 01/2022).

Binh Phuéc Du Xac suat ROC (%)
Miia bao TBNN Caohon Trungbinh  Thiphon Caohon  Thép hon
3-5 18 27 12 54 34 88 7
4-6 14 17 14 69 17 91 84
5-7 6 6 44 40 16 81 76
6-8 1 0 72 1 27 0 0
7-9 0 0 60 1 39 0 0

3.2.Thir nghiém dw bdo sé ngay ndng néng gay gdt tai Viét Nam

3.2.1. Vi nhan t6 dy bao 14 nhiét do trung binh thang

M6 hinh 3-5 4-6 5-7 6-8 7-9
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NASAGEO SS
28

CCSM 4

CFS2

GFDL_SPEAR

Hinh 6. Dy bao s6 ngay néing néng gay git theo mila tai Viét Nam 2022 str dung nhiét do trung binh

tr cac mo hinh khi hau.

Vi nhéan t6 dy bao 1a nhiét d6 trung binh mua 3 thang tai thoi diém dy béo 1a thang
01/2022, két qua mo phong rang trong mua 3—5, ca 4 mo hinh déu dy bao s6 ngay nang nong
gay gat tai Trung B, Tay Nguyén va Nam B¢ s€ c6 xu hudng thap hon TBNN cung thoi ky,
vGi xé4c suat xuat hién dao  dong tir 55-70%; chi riéng khu vire Bic B9 c¢6 su md phong khac
biét giita cac md hinh. Chang han nhu, hai mé hinh CCSM_4 va CFS2 mé phong phia Dong
Bac B va cac tinh ven bién c6 sd ngay nang nong gay git cao hon so v6i TBNN, véi Xxac suét
xuat hién tir 55-70%, trong khi phan phia Tay Bic Bo & ca 4 md hinh déu mo phong s6 ngay
ning néng gay git & mure xap xi cho dén thap hon TBNN. Sang mua 4—6 ch1 c¢6 md hinh
GFDL_SPEAR du bao sé ngay ning noéng gay git cao hon TBNN véi Xac sudt tur 60-75%.
Tir cac mua tiép theo: mua 5-7, 68 va 7-9 cac mo hinh déu mo phong sé ngay ning nong
gay git co xu hudng gia ting va cao hon TBNN ¢ khu vyc Bic Bo va Trung Bo, véi xdc sudt
xuat hién trén 70%, trong khi ¢ phia Nam: cac tinh thudc Ty Nguyén — Nam Bo sb ngay
ning nong gay git c6 xu hudng giam va thap hon so voi TBNN cung thoi ky (hinh 6).

3.2.2. Vi nhan t6 dy bao 1 nhiét do t6i cao thang

M5 hinh

GFDL_SPEA
R
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CFS2

NASAGEO_S
S28

Hinh 7. Dy béo s6 ngay ning nong gay git theo muia tai Viét Nam 2022 sir dung nhiét do t6i cao tir

cac mo hinh khi hau.

Vi nhén t6 du bao 1a nhiét do tdi cao, cac mo hinh déu cho rang s6 ngay nang néng gay
git c¢6 xu hudng gia ting va cao hon TBNN trong cac mua tir thang 3-9 ¢ khu vuc Bac Bo va
Trung B§ v6i xac suat xuat hién trén 70%, riéng mot s6 mo hinh moé phong s ngay n’fmg
nong gay git co xu hudng giam va thap hon so voi TBNN: mé hinh GFDL_SPEAR du bao s6
ngay nang nong gay gat trong mua 3-5 & Bic Bo — Bic Trung Bo ¢6 xu huéng giam va thap
hon so TBNN, véi xac suat du bao 1a 50-60%. 6] phia Nam, mdt s tinh thudc khu vure Tay
Nguyén va BDong Nam Bo so ngay nang nong gay gat c6 xu hudng thap hon trong cac mua
5-7, 6-8 va 7-9 véi xac suat xuat hién & hau hét cac mo hinh 60—~70% (hinh 7).

3.2.3. Vi nhan t6 dy bao 14 ap cao can nhiét

M4 hinh

NASAGEO_SS
28

ECMWF

Hinh 8. Dy bao sé ngdy ning nong gay git theo muia tai Viét Nam 2022 sir dung ap cao can nhiét
muc 500 mb tir cac mo hinh khi hau.

Khi str dung nhan t6 13 4p cao can nhiét dé dy bao sb ngdy ning néng gay gat tai Viét
Nam v6i hai mo hinh NASAGEO_SS2S va ECMWF (hinh 8), két qué cho thiy c6 su khac
biét gitta hai mé hinh trong du bao sé ngdy ning nong gay gat 0 cac tlnh phia Bic. Trong cac
mua 3-5, 4-6, 5-7 ¢ m6 hinh NASAGEO_SS2S du bdo s6 ngay nang nong gay git & mirc
xap xi tai cac tinh thuéc Bic BO va Bic Trung B9, cac khu vuce con lai s6 ngay nang nong gay
git c6 xu hudng cao hon so v6i TBNN cuing thoi, voi xdc suat dao dong tir 55-70%. Con mb
hinh ECMWF du béo s6 ngay nang néng gay git xap xi so véi TBNN chi Xudt hién vao mua
3-5 & cac tinh thudc Bac B, Bic — Trung Trung B0, cdc mua con 1a1 s6 ngay nang nong gay
gat déu c6 xu hudng xuat hién nhiéu hon so vdi TBNN. Riéng mot s6 noi & khu viec Nam Tay
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Nguyén thi ca hai mé hinh déu dong nhat dy bao sd ngay nang néng gay git c6 xu hudng thap
hon véi xac suat du bao trén 60%.

4. Két luan

Sau khi thir nghiém duy béo sd ngay nang nong, ning néong gay git theo muia tai Viét Nam
niam 2022, bang phuong phap tuong quan Canon v&i 3 nhan to dy bao: nhiét do trung binh,
nhiét d6 t6i cao va ap cao can nhiét myc 500 mb mua 3 thang voi thoi diém duy béo 1a thang
01/2022, dugc chiét suat tir cic mo hinh khi hau toan cau: NASAGEO_SS2S, CCSM 4,
CFS2, GFDL_SPEAR. Nhom tac gia quan tdm t6i thanh phan dau tién du bdo (Mode 1), két
qua tur cac mo hinh chi ra moi tuong quan cao gitra cac nhan t6 dugc lwa chon véi sé ngay
nang néng va nang nong gay gat trong cadc mua, cu thé nhu:

Vi nhén t6 dy béo 13 nhiét do trung binh mua 3 thang tir 4 m6 hinh: NASAGEO_SS2S,
CCSM 4, CFS2, GFDL_SPEAR c6 h¢ sb tuong quan cao v&i s6 ngay ning néng, pho bién
dao dong tur 0,80-0,94 trong cac mua khao sat tir thang 3-9. Riéng v6i mé hinh CCSM_4
tuong quan Vi b ngay nang nong cac mua 5-7 va mua 6-8 chi dat 0,55-0,56. Dbi vi sb
ngay nang nong gay gat tuong quan déu dao dong trén 0,80; chi riéng mua 5-7 nhiét do trung
binh twong quan v6i s6 ngdy nang ndng gay git dat 0,66.

Vi nhén t6 du béo 1a nhiét do t01 cao mua 3 thang trong 3 mo hinh NASAGEO_SS2S,
CFS2 va GFDL_SPEAR déu c6 hé sb twong quan cao v6i sd ngdy ning ndng, va dao dong tur
0,81-0,96 vao cac mua tir thang 3-9. Twong tw nhu vay, tuong quan gitra nhiét do t6i cao voi
s6 ngay ning nong gay git 1 cao trén 0,86 ¢ hau hét cac mua.

Vé6i nhan t6 du bao 1a ap cao cén nhi¢t myc 500 mb mua 3 thang tr 2 md hinh:
NASAGEOQO_SS2S va ECMWF cho thdy hé sb tuong quan cao vdi sd ngay ning nong trén
khu vyc Viét Nam, v6i hé s6 13 0,84-0,96 cho ba mua 35, 4-6, 5-7; riéng cac mua 6-8 va
7-9 c6 hé s tuong quan thap hon, chi dao dong 0,70-0,74. Khi khao sat tuong quan gitra ap
cao can nhiét muc 500 mb véi s6 ngay nang néng gay git, két qua cho thay tuong quan cao
khi str dung m6 hinh ECMWF, v61 hé s6 dao dong 0,83-0,92. Trong khi sir dung nhan t6 du
bao tir md hinh NASAGEO SS2S hé s6 twong quan dao dong manh, tir 0,63-0,88, trong d6
hé s6 twong quan thap nhat 1a vao mua 7-9 (hé s6 twong quan 0,63), cao nhét la mua 5-7 (hé
s6 twong quan 14 0,88).

Do c¢6 twong quan cao gilta cac nhén t6 dugc lya chon, nhom tac gia tiép tuc thir nghiém
du béo s6 ngay ning nong va nang néng gay gat trong cac mua tir thang 3-9/2022, két qua thu
duoc nhu sau:

Khi st dung 3 nhan to: nhiét dé trung binh, nhi¢t do 16i cao, va ap cao cdn nhiét muwec 500
mb theo miia 3 thang dung tai thoi diém duy béo 1a thang 01/2022, cac md hinh khi hau toan
cau du bao s6 ngay nang néng trong cac mua 3-5, va mua 4-6 ¢ trén pham vi toan qudc co xu
hudng thap hon so véi TBNN cuing thoi ky véi xac suat xay ra tir 60—75%, chi riéng & khu
vuc Dong Bic Bo s ngay nang nong du bao cao hon so voi TBNN, xac suét tir 55-70%. Tir
cac mua 5-7, 6-8 va 7-9 hau hét cac mé hinh déu dong nhit mé phong s6 ngay ning nong co
xu huéng cao hon so voi TBNN, véi xac suit trén 70%; riéng & khu vuc Nam Tay Nguyén va
mién Dong Nam B s6 ngay nang nong thoi ky nay c6 xu huéng thap hon so véi TBNN véi
xé4c sut tir 60-75%, cb noi cao hon (GFDL_SPEAR, CFS2, va NASA-GEOSS2S khi st
dung nhan t6 dy bao 1a nhi¢t do tbi cao thang 01/2022).

Dbi véi viée dir bdo s6 ngdy ndng néng gay gat khi sir (dung 3 nhan to & trén, két qua dy
bao twong dong gilta cac mo hinh khi hiu trong mua 3-5, rang s0 ngay nang néng gay gat co
xu hudng thap hon so véi TBNN, riéng khu vuc Dong Bac Bo so ngay nang nong gay git co
xu huéng cao hon so voi TBNN. Cac mua tiép theo s6 ngay ning nong gay gat déu co xu
hudng gia tang va cao hon so vo1 TBNN voi xdc suat tir 60—75%; chi riéng mot s6 noi & Nam
Tay Nguyén s6 ngay nang nong gay gat thap hon so voi TBNN.



Tap chi Khi tuwong Thity van 2022, 736, 64-78; doi:10.36335/VNJHM.2022(736).64-78 77

Pong gop cua tic gia: Xay dung y tuong nghién ciu: M.V.K., HP.L., N.V.H., HT.M.
T.N.V.; Lua chon phuong phap nghién ctru: M.V.K., H.P.L., N.V.H.; X ly sb liéu: H.T.M.,
N.T.H., T.T.N., T.Q.D.; Phan tich mau: H.T.M., T.Q.D.; Liy mau: H.T.M., TN.V., N.T.H.,
T.T.N., T.Q.D.; Viét ban thao bai bao: H.T.M., TN.V., N.-T.H., T.T.N., T.Q.D.; Chinh sira
bai bao: HT.M., TN.V,N.T.H., T.T.N,T.Q.b.
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Abstract: The article presents some experimental results in seasonal forecasting of the
number of extreme and hot days in Vietnam using the Canon correlation analysis method
(CCA), in order to transform forecast information of global climate models for the regional.
Using 3 predictors including the 3—month average temperature, maximum temperature and
500 mb subtropical high—pressure data from models NMME: NASAGEO_ SS2S, CCSM _4,
CFS2, GFDL SPEAR, and ECMWF in domain: 80°E-140°W; 5°S—45°N, resolution
1,0x1,0°. The high correlation betweens the predictors — the number of extreme and hot days
on nearly 200 stations spread across Vietnam, then the authors performed a forecasting
experiment. The obtained results show that in the transitional season MAM, most models
forecast the number of extreme and hot days that tend to appear less than the normal with
the probabilistic from 60-75%. In AMJ, MJJ, JJA and JAS, the number of extreme and hot
days tends to be above normal, only in some areas in the south of Central Highlands and
Southeast tends to be less than normal. The forecast is applied experimentally in a number
of cities: Hanoi, Da Nang and Binh Phuoc, the results show detail in Part 3 of the article.

Keywords: Forecast; The number of extreme and hot days; CCA; CPT.



