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Tém tat: Bai béo trinh bay vé phan bd ning nong dic trung boi dai lugng sd ngay ning
néng (SNN) trong nim trén pham vi toan lanh thé Viét Nam. Két qua chi ra, SNN gia ting
manh ¢ khu vuc Tay Nguyén, Nam Bo trong thoi ky khoang thang 3 dén thang 5; ¢ cac tinh
Bic Bo va Trung B9 trong thoi ky tir khoang thang 4 dén thang 8. Gia tri SNN nhiéu nhat
& khu vuc céc tinh mién Trung, dac biét & Bic va Trung Trung B¢. Ngoai ra, nghién ctu
thyc hién dy bao thir nghiém SNN trong muia thang 4 dén thang 6 bang sir dung mang than
kinh nhan tao v6i nhan t6 du béo 1a cac chi sb lién quan dén ENSO. Két qua cho thay, dy
bao c6 k¥ ning cho cac khu vuc thudce phan cac tinh Bic Bo va Bic Trung B9, trong khi
céc tinh thudc phan phia nam nhu Tay Nguyén, Nam Bg, Nam Trung B6 ¢6 k¥ ning yéu.

Tir kh6a: Mang ANN; ENSO; Ning nong.

1. Giéi thiéu

Du béo khi hau thoi han mla cung cap thdng tin quan trong trong viéc xay dung cac ké
hoach san Xuat dai han. Trong do, c6 mot s6 thong tin dac biét can thiét véi san xuat nong
nghiép va co cAu mua vu nhu: nhiét do, luong mua, s6 dot, 56 ngay rét dam, nang nong. Hién
nay, & Viét Nam, c¢6 hai don vi nha nuéc cung cap thdng tin du bao moa la: 1) Trung tam Dy
béo khi tuong thiy van qubc gia (TTDBQG); 2) Vién Khoa hoc khi twong thay vin va Bién
d6i khi hau (Vien KTTV&BDKH). Cac san pham du bao mia dua chinh trén ba phuong
phap: 1) San pham tir cac mo hinh khi hau dong luc (CIWRF, RegCM,); 2) St dung théng ké
truyen théng véi cac nhan t6 du béo nhu: ENSO hoic nhiét do bé mat bién; 3) Két hop gitta
thng ké va md hinh du bao s6. Nhitng théng tin du bao mua hién nay cling co ban déap ing
duoc phan nao nhu Cau ctia x4 hoi. Tuy nhién, du béo céc yéu tb cuc doan nhu: sd ngay niang
nong, rét dam, ... can duoc dugc quan tdm, nhan manh va nang cap.

Gan day, phat trién ctua cong nghé may tinh da cho phép thyc hién dugc nhiéu tinh toan
phtic tap hon, gitip ich nhiéu cho cac linh vuc Gng dung. Thuat toan vé tri tué nhan tao
(Aritificial Inteligence; Al), may hoc (Learning Machine; LM) c6 diéu kién thuan lgi dé ung
dung trong cac linh vuc khac nhau [1-2]. Khoa hoc khi hau ciing can nhitng thuat toan hién
daicho phan tich dit liéu [3-7]. Cac thuat toan Al, LM hay mang than kinh nhan tao (Artificial
Neural Network; ANN) cho phép giai duoc cac quan hé phi tuyén, khic phuc dugc cac nhuoc
diém cua hoi qui tuyén tinh truyén théng. Tir d6, cac thuat giai AT, LM, ANN gia ting co hoi,
tim kiém dwoc cac tin hiéu co ich, khai théc cho viéc xay dung bai toan du bao. Mét s nhiing
tng dung cua Al, LM, hay mang than kinh nhan tao (Artificial Neural Network; ANN) ciing
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d3 thu duoc nhiing thanh twu nhét dinh. Vi du, [4] d4 sir dung NNs dé hiéu chinh du bao cua
md hinh khi quyén tai vi tri tram quan trac. Mot sé nghién ciru khac da tng dung NNs dé tim
twong tu cac hinh thé qui md Ién caa khi quyén cé thé gay ra su kién thoi tiét cuc doan [8-
10], nang cap tham sb hoa trong md hinh sé [11]. Tai Viét Nam, mét sé nhitng nghién ciu
da ung dung NNs trong du bao khi tuwgng thuy van nhu: dy bao luu lvgng nudce, dong chay
[12]. Tuy nhién, hau nhu chua c6 nghién ctu thae nghiém du béo sé ngay néng véi thoi han
khi hau. Cach tiép can, c6 thé sir dung mé hinh dy bao dong luc [13], hoic st dung cac quan
hé thdng ké véi nhan t6 du bao 1a cac dao dong khi hau qui md 16n nhu ENSO (EI Nifio—
Southern Oscillation). Ba c¢6 nhitng nghién ctu chi ra quan hé gitra ENSO va bién dong cua
cac dot nang néng tai cac nuéc & Ban Dao Dong Duong, trong d6 c6 Viét Nam [14]. Cu thé,
diéu kién El Nifio xuit hién s& 1am tang cuong hé thdng dong giang dan téi diéu kién kho
han, thiéu mua gop phan lam gia tang ning nong & khu vuce ban dao bong Duong. Déy c6
thé 1a co s& quan trong dé xuat xay dung mot phuong an dy bdo mua sé ngay ning néng khu
vuc Viét Nam dya trén chi sb lién quan dén ENSO. Mit khac, do thoi han du bdo xa, san
pham du bao tir cac md hinh dong luc ciing tré nén kém hiéu qua hon vai han du bao khi
hau. Viéc sir dung cac thuat toan ANN cung cip thém maot cach tiép can du bao 1a diéu can
thiét. Nhitng cha dé nghién ctu vé van dé nay, can duogc thuc hién nhiéu hon. Trong nghién
ctu ndy, thuat toan ANN duoc sir dung dé phan tich véi dir liéu dau vao la cac chi s6 dao
dong khi hau qui mé 16n lién quan dén ENSO, dé thir nghiém du bao s6 ngay néng trén lanh
thd Viét Nam.

2. S6 liéu va phuong phap
2.1. Khu viee nghién ciru
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Hinh 1. Lanh th6 Viét Nam va mang lui tram quan tric (cham tron). Cac phan ving khi hau: Tay
Bic Bo (R1), Pong Bic Bo (R2), Pong Bang Béic Bo (R3), Bic Trung Bo (BTB), Nam Trung Bo
(NTB), Tay Nguyén (TN) va Nam B¢ (NB).

Hinh 1 trinh bay céc viing khi hau trén lanh tho Viét Nam (bao gom ca quan dao Hoang
Sa va Truong Sa) va mang ludi tram quan trac. Cac két qua phén tich trong nghién cau chu
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yéu tap trung vao khu vuc dét lién, nén trong cac hinh vé& sau day s& khdng hién thi Quan dao
Hoang Sa va Truong Sa.

2.2. 86 liéu

a. S6 liéu quan trdc

Nghién cau str dung dir liéu nhiét do ngay cuc dai quan trac tai cac tram quan tric trén
lanh tho Viét Nam dé xac dinh sé ngay nang nong (SNN). Dt li¢u duoc thu thap tir Trung
tam Dy bao Khi twong Thuy vin quoc gia, Viét Nam. C6 khoang gan 200 tram quan trac trén
toan 14nh thé Viét Nam. Tuy nhién, nhiéu tram vi tri tai khu vuc ndi cao noi hau nhu khéng
cd SNN. Vi vay, nghién ctru chi thuc hién phén tich, tinh toan véi 77 tram quan tric trong
thoi ky 1981-2020 (40 nim).

b. Cdc chi s6 khi hdu

S6 liéu cac chi sb ENSO di duoc tinh todn va cung cip tai website caa Trung tdm qubc
gia dyu bao moi truong Hoa Ky (NCEP) nhu mé ta trong Bang 1. Cac chi s6 lién quan dén
ENSO duoc sir dung lam diéu kién diu vao (nhan t6 du béo) dé xay dung md hinh hdi qui
thong ke.

Bang 1. CAc chi s6 khi hau ding 1am nhan t6 du bao.

TT Ky h 'E“ Théng tin chi sb
chi s0

1 Nifiolsn Chi s6 SST ving Nifio 1+2 (0-10S, 90W-80W)
https://www.psl.noaa.gov/data/correlation/NINO1.data

2 Nifio3 SST vung nhiét d6i Pong Thai Binh Duong (5N-5S, 150W-90W)
https://www.psl.noaa.gov/data/correlation/NINO3.data

3 Nifioz4 Chi s6 SST ving Nifio 3.4 (5N-5S, 170E-120W)

' https://www.psl.noaa.gov/data/correlation/NINO34.data

4 Nifiod Chi s6 SST ving Nifio 4 (5N-5S, 160E-150W)
https://www.psl.noaa.gov/data/correlation/NINO4.data
Chi s6 ENSO da bién

5 MEIV2 https://psl.noaa.gov/data/correlation/meiv2.data
Chi s6 ENSO ket hgp

6 CENSO https://psl.noaa.gov/data/correlation/censo.data

7 ONI Chi s6 Nifio Pai Duong . .
https://www.psl.noaa.gov/data/correlation/oni.data

8 SOl Chi s6 dao dong Nam

https://www.psl.noaa.gov/data/correlation/soi.data

2.3. Pinh nghia ngay ndang nong

C6 nhiéu cach dinh nghia vé ngay nang nong (SNN), mot sé nghién ctru trude day da st
dung ngudng phan vi 90th hodc 97,5th cta gia tri nhiét d6 cuc dai dé xac dinh [15 19]. Trong
nghién ctiru nay, SNN dugc dinh nghia dwa trén quy dinh cua TTDBQG. Ngay nang nong
dugc dinh nghia nhu 1a ngay c6 nhiét do cuc dai 16n hon hoac bang 350C. S6 ngay ning néng
trong mot mua, 13 tong s6 nhitng ngdy thoa man diéu kién bén trén.

2.4. Phdn tich thanh phan chinh va mang than kinh nhan tao

Phuong phép phan tich thanh phan chinh dugc st dung dé tdi gian thong tin truong ban
dau. Trong phuong trinh (1), truong ban dau F(x,t) — 1a cac bo chi sé dao dong khi hau lién
quan dén ENSO nhu mé ta trong bang 1. Trong dé, x — 1a chiéu khong gian dai dién cho 8
chi s6, mbi chi s6 duoc lay tré 6 thang, va t — 1a chiéu thoi gian theo nam. Nhu vay, kich ¢&
dir lidu ciia cac chi sb dao dong khi hau 1a 1920 = 8 (chi s6) x 6 (thang tré) x 40 (ndm).

F(x, t) = EOF1xPC1 + EOF2xPC2 + ... + EOFnxPCn 1)


https://www.esrl.noaa.gov/psd/data/correlation/nina1.data
https://www.esrl.noaa.gov/psd/data/correlation/nina34.data
https://www.psl.noaa.gov/data/correlation/nina1.data
https://www.esrl.noaa.gov/psd/data/correlation/nina3.data
https://www.psl.noaa.gov/data/correlation/nina3.data
https://www.esrl.noaa.gov/psd/data/correlation/nina4.data
https://www.esrl.noaa.gov/psd/data/correlation/nina34.data
https://www.psl.noaa.gov/data/correlation/nina34.data
https://www.esrl.noaa.gov/psd/data/correlation/nina4.data
https://www.esrl.noaa.gov/psd/data/correlation/nina34.data
https://www.psl.noaa.gov/data/correlation/nina4.data
https://psl.noaa.gov/data/correlation/meiv2.data
https://psl.noaa.gov/data/correlation/censo.data
https://www.esrl.noaa.gov/psd/data/correlation/oni.data
https://www.psl.noaa.gov/data/correlation/oni.data
https://www.esrl.noaa.gov/psd/data/correlation/soi.data
https://www.psl.noaa.gov/data/correlation/soi.data
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Mang than kinh nhan tao (Artificial Neural Network — ANN) da duge tmg dung trong
nhiéu linh vuc khac nhau. ANN hoat dong duya trén co ché mé phong giéng nhu hoat dong
ctia ndo bo. CAu triic mang bao gdm 1 16p dau vao, 1 16p dau ra, & gitra cO thé c6 1 16p hoac
nhiéu 16p an. Giira cac 16p va cac neuron dugc lién két voi nhau bang ham truyén phi tuyén.
Mang ANN cho phép giai dugc cac bai toan co céu trac dir lidu phtrc tap hon so véi cc thuat
gidi tuyen tinh truyén thong.

Céu tric mang ANN trong nghién ctru nay gém 1 16p dau vao, 3 16p 4n, va 16p dau ra.
Céc hé s6 PC (6 PC) duoc cap nhat vao lop déu vao sau khi sir dung phan tich thanh phan
chinh (EOF) phén tich 8 chi s6 khi héu. Cac 16p 4 an (3 16p) gom 6 nodes, 3 nodes va 6 nodes
trong ng voi moi 16p. Viée lya chon 3 16p an vao so6 nodes tuan ty 13 6, 3, 6 thong qua qua
trinh thyc nghiém (qua trinh hoc cau tric).

8 chi s0 khi hau, moi
chi s6 I3y 6 thang tré 6 PCs

A e S Lép daura
lién tiép tinh tlr thoi (Iop dau vao)
diém lam du bao

Hinh 3. C4u tric mang ANN.

2.5. Danh gia du bdo

Phuong phép danh gia du bao dua trén mot sé dic trung thong ké. Hé sb twong quan
(Pearson correlation) dé danh gia xu hudéng dao dong cta 2 chudi dir liéu: trong quan duong
— 2 chudi dit liéu dao dong dong pha, tuong quan am — 2 chudi dir liéu dao dong nguoc pha.
Do chinh xac (Accuracy, %), néu quan trac & pha trén chuan (dudi chuan), va du bio & pha
trén chudn (dudi chuan) thi duoc tinh 1 du bao ding va nguoc lai. P chinh xéac, duoc Gng
dung cho du bao 2 pha va 3 pha. Dy béo dugc goi 1a c6 ki nang khi d¢ chinh xac tbi thiéu
vuot qua dy bao ngau nhién.

3. Két qua

3.1. Phdn bé ciia SNN trén lanh thé Viét Nam

Hinh 4 chi ra SNN dugc ldy trung binh khi hau theo thdng va nim trén toan lanh tho Viét
Nam. Két qua cho thdy, SNN trung binh nim cao nhit tai khu virc R4 va Rs. SNN bit dau
xudt hién sdm nhat & cac tinh phia nam nhu Tay Nguyén (Re) va Nam Bo (R7) trong thang
3, tiép theo sau 1a cac tinh phia bac (R1) va mién Trung (R4, Rs) trong thang 4, va cac tinh
Dong Béc (R1) va Dong Bang Bic Bo (Rs) trong thang 5. SNN hau hét xuét hién tir thang 3
dén thang 5 tai khu vic Re VA Ry, trong thang 5 dén thang 9 tai khu vuc Rz dén Rs, va thang
4 dén thang 9 tai khu vuc Ry Xuat hién ctia SNN tai khu vuc Rg va R7 lién quan dén thoi ky
mua kho va birc xa truc tlep clia mit troi gy ra nhiét do cao va d6 am thap, trong khi trong
nhirng khu vire con lai, nang nong duoc qui cho hiéu ing Phon. Sy xudt hién sém cua ning
néng trong ving R1 c¢6 thé do anh hudng ctia ap thap Nam A.
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Hinh 4. Gia trj khi hau cia SNN theo nim (a) va thang (b—h, thang 3 dén thang 9).

3.2. Két qua danh gid di bdo mia thang 4-5-6

Trong nghién ctru nay, ching toi chi thyc hién du bao thir nghiém vo1 mua thang 4 den
thang 6 ddi voi SNN. Nhu d4 phén tich & trén, day 14 thoi diém trong nam ma nang néng xuat
hién trén toan lanh tho Viét Nam. Khu vuc Tay Nguyén, Nam B9, nang nong xuét hién trong
giai doan tir thang 3 dén thang 5. Trong khi cac tinh Bac Bo va Trung B9, ning nong gia ting
va m& rong trong thang 5 va thang 6. Dé danh gia k¥ ning du bao ciia mo hinh thdng ké,
chung t6i sir dung hé s6 twong quan, do chinh xac 2 pha va 3 pha nhu di trinh bay ¢ muc 2.5.

Hinh 5 trinh bay két qua déanh gia du bao trén dir liéu phu thudc giai doan 1981-2015.
Két qua cho thay, hé s twong quan pho bién nhan gia tri duong trong khoang 0,4-0,6 ¢ khu
vuc cac tinh Bic Bo va Trung Bo (dén Hue) trong khi phan cac tinh Nam Trung B9, Tay
Nguyén va Nam B9 tin hi€u twong quan yéu hon. Tuong quan duong cao tuong duong véi
kha nang dy bao dugc xu thé tang/giam ciia md hinh thong ké. P9 chinh xac dy bao 3 pha co
xu huéng twong ty nhu hé sé twong quan, chit yéu chi manh ¢ phan Bic va Trung Bo. Trong
khi d6, du bao 2 pha c6 xu hudng phan bb déu hon trén toan lanh thd Viét Nam. Cha y rang,
v6i danh gia du bao pha (2, 3 pha), chi cc tram c6 chit lugng du bao vuot qua du bao ngau
nhién (trén 50% v6i 2 pha, va trén 30% véi 3 pha) duoc hién thi. Nhu vay, voi du bao 3 pha
trén chudi sb liéu phu thudc, khu vuc Nam Trung B, Tay Nguyén va Nam B khong c6 ki
ning du bao (du bao thip hon du bao ngau nhién). Hinh 6 trinh bay d6 chinh x4c du béo 2
pha va 3 pha, nhung trén s liéu doc 1ap (2016-2020). Nhin chung, xu thé ciing trong tu nhu
xu thé du bao trén s6 liéu phy thudc. K§ nang dy bao vuot qua du bao ngau nhién trong ca 2
pha va 3 pha trén hau hét cac bd phén phia bic dat nudc (Bac B, Bic Trung B9), trong khi
b phén cac tinh phia nam cho thay du béo it k¥ nang hon. Két qua cho thay nhiing tiém ning
du bao nhét dinh d6i véi SNN khu vue céc tinh Bic va Trung Bo.
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Hinh 5. Hé s6 twong quan (trai), do chinh xac dy bao 2 pha (%, gitra), va d6 chinh xac dy bao 3
pha (%, phai) tinh toan trén so li¢u phu thudc giai doan 1981-2015. Vi d6 chinh xac 2, 3 pha, chi
nhiing gia tri vuot qua du bao ngau nhién duoc hién thi.

Accu2P.FCT-EOF

24 - 100
. -( AN a0
- R
k‘ e V"\ Tae, .f (ﬁk{ 80
20 R &
g 7 e
. < T/Ooo /)7 70
18 P NS " e
A
) = 60
{ L
16 | \"g \if\i\‘ HoangSa 50
[
e o 40
14 ST
‘\/ )
\ { e 30
Ny Je )¢
12 h:\ﬁ "T::/ "“.‘J
‘\“’Q‘t\g;h; A /"r/J 20
10 ‘,: 3}\4 10
I;,// ¢ TruongSa
8 : ‘ 0
102 107 112

Accu3P.FCT-EOF

&
- Q
o, ThenS, s L #
A &
- WY 80

100

90

60

S
v 50
40
30
120

110

TruongSa

107 112

Hinh 6. B chinh xac du bo 2 pha (%, trai), va @6 chinh xac du bdo 3 pha (%, phai) tinh toan
trén sb lidu doc lap giai doan 2016-2020. Chi nhirng gia tri vuot qua du bao ngau nhién dugc hién

thi.

4. Két luan
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Bai béo trinh bay két qua phan tich phan bd cua hién tuong nang nong, dugc déc trung
bdi SNN trong nam trén pham vi toan lanh thd Viét Nam. Két qua chi ra rang, SNN gia ting
manh & khu vyc Tay Nguyén, Nam B trong thoi ky khoang thang 3 dén thang 5; & cac tinh
Bic Bo va Trung Bo trong thoi ky tir khoang thang 4 dén thang 8. SNN xuat hién nhiéu nhat
& khu vuc cac tinh mién Trung, dic biét & Bic va Trung Trung Bo. Bén canh d6, nghién ctru
cling trinh bay mot s6 két qua dy bao thir nghiém SNN trong mua thang 4 dén thang 6 tai cac
khu vuc trén pham vi lanh thé Viét Nam. Nghién ctru dd tmg dung phuong phap st dung
mang than kinh nhén tao véi cac nhan té du bao 1a cac chi s6 dao dong khi hau qui mé 16n
c6 lién quan dén hién twong ENSO. Két qua cho thiy, du bao ¢ k¥ ning cho cac khu vuc
thudc phﬁn céc tinh Bic Bd va Bic Trung B9, trong khi céc tinh thudc phén phia nam nhu
Tay Nguyén, Nam Bo, Nam Trung B cho k¥ ning yéu.

bong gop cua tac gia: Xay dung y tuong nghién ctru: T.H.C., HP.L.; Xt 1y sd liéu: T.B.K.;
Viét ban thao bai bao: T.H.C.; V.V.T.; Chinh stra bai bao: T.B.K.; H.P.L.
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Loi cam on: Bai b4o hoan thanh nhd vao két qua ciia nhiém vu “Nghién ctru tng dung cac

chi s6 dao dong khi hau quy md 16n vao du bao khi hau cho Viét Nam”, mi sé:
TNMT.2021.02.05.

Loi cam doan: Tap thé tac gia cam doan bai bao ndy 13 cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhitng nghién ciu trude day;
khong ¢6 su tranh chap loi ich trong nhom tac gia.
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Predictability of hot day number over Vietnam by the artificial
neural network
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Abstract: The analysis with data on hot day numbers (HDN) performed over Vietnam show
that, HDN occur in the Central Highlands and the South during March to May; in the
Northern and Central provinces from about April to August. HDN occur in most of the
central regions, especially in the North and the Central region. In addition, the study
examines the predictability of HDN during April to June using an artificial neural network
with predictors of ENSO-related climate indices. The results show that, the forecast is
skillful for the regions of the North and North Central provinces, while the southern
provinces such as the Central Highlands, the South, and the South Central region show poor
skills.

Keywords: Neural network; ENSO; Hot days.
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