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Tém tit: Tir cdc s6 liéu quan trac nhiét d trung binh ngdy va nhiét dé téi cao ngay trén khu viee
Bdc Bé trong 30 nam tré lai ddy vao cdc thang 11 (giai doan dau mia déng) cho thdy trung binh 2
ndm xdy ra cdc ngdy c6 di thwong nhiét dé trung binh ngay va téi cao khd lén (trén 5°C) va ton tai
4 dot kéo dai hon 2 ngdy gan nhw mét dang dot néng (warm spell) véi mire dé & dang gan nhw phé
bién (trén 40% 6 tram & Bac B datph(f bién nhiét do cuc dai ngay tu 32°C dén 34°C). Bai nghién
cieu sir dung phwong phdp khai phd dit liéu nhiéu chiéu/ ban do tw té chirc SOM (Self-Organizing-
Maps) dé phan logi cdc dic trung hoan lwu khi quyén lién quan dén hién tiwong thoi tiét néng bat
thwong trén khu viee Bdc Bé giai doan dau miia dong. So véi phwong phdp than kinh nhén tao truyén
théng thi day la mang truyén thang sir dung thudt hoc canh tranh, khéng gidm sat. Do dé, SOM la
mét cong cu thich hop trong bdi todn nghién cieu va kham pha dir liéu nhiéu chiéu. Sir dung so liéu
tai phan tich JRA ciia Nhdt gom dp sudt bé mat (lién quan dén hoat dong ciia ving thdp néng phia
Tdy co tdm nam trén lanh thé An B¢ - Pakistan), do cao dia thé vi muc 500hPa (lién quan dén vai
tro cua Cao can nhiét doi Tay Bdc Thdi Binh Duong) cho thdy cac phan logi voi 2 hodc 3 cum dién
hinh déu thdy ré nguyén nhdn chii yéu/duy nhat lién quan dén tinh di thwong ciia hoat déng ciia viing
thap néng phia Tdy cho khu vuee Béc Bé vdo thoi ki dau mia dong.

Tir khoa: Nong bat thuong, phwong phap SOM, dau mita déng, Bdic B Viét Nam.
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1. Mé dau

Phuong phap SOM duoc tac gia Kohonen
(1989 [5], 1990 [6]) dé xuit vé thuc chét 1a mot
dang ctia mang than kinh nhan tao. Trén thuc té,
tir khong gian dir lidu nhiéu chiéu, sau khi qua
mang SOM s& giam xubng con 1 dén 2 chiéu va
c6 thé hién thi trén mot ban dd trong d6 cac dic
tinh tuong ty cta dir liéu c6 thé nhom vao trong
cac nhom tuong ty nhau. Do vay, SOM chinh la
cong cu hitu hi¢u dé phuc vu hién thi cling nhu
phan tich nhém. SOM c6 thé st dung dé kham

pha dit liéu va cac quan hé gitra cac dir liéu trong
tap dir liéu nhiéu chiéu bang cach dua dir liu
nhiéu chiéu vé cac ban do 2 chidu nhimg van chi
ra dugc dac tinh twong tu. SOM khac voi cac
ANN 1a khong st dung céc 10p an (hidden lay-
ers) chi st dung input va output layer. SOM su
dung khai niém lang giéng (neighborhood) dé
gitr lai ddc trung cua cac dit li¢u dau vao trén ban
d6 (c6 nghia 1a cac training sample tuong tu
nhau thi duoc dit gan nhau trén ban do). Uu
diém chinh cia SOM 14 biéu dién tryc quan dit
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Trong bai toan phan loai hinh thé thoi tiét,
phuong phap SOM dugc ung dung kha phong
phu, dac biét lién quan dén cac bai toan mua 1on,
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vi du ngoai nudc c6 Koji va cong su (2007) [4],
Liu Y va Weisberg (2005) [3], trong nudc co
Tran Anh Dirc (2014) [1], Vii Anh Tudn va cong
su (2015) [2]. Gan day phuong phap SOM da
duogc tmg dung trong bai toan phan loai hinh thé
gdy nang nong, cu thé trong bai cia Seung-Yoon
va cong su (2018) [7] da sir dung sb liéu tai phan
tich ERA-Interim cua trung tdm dy bdo khi
tugng han vira chiu Au (ECMWF) tir nam 1979
dén 2016 dé phan loai hinh thé d6i v6i cac ngay
(xem nhu 13 ning néng) c6 nhiét do tdi cao ngay
d6 16n hon phan vi 90 cua chudi s lidu. Cac két
qua cho thdy, cac hinh thé synop lién quan dén
hinh thanh ning néng dugc phan loai thanh 6
cum dya trén di thuong khi ap muc bién tai khu
vuc Pong A.

Thong qua cac s6 liéu quan tric nhiét do trung
binh ngay va nhiét d6 ti cao ngay trén khu vuc
Bic Bo trong 30 nam trd lai ddy vao cac thang 11
(giai doan ddu mua dong) cho thiy trung binh 2
nam xay ra cac ngay co6 di thuong nhiét do trung
binh ngay va tbi cao kha 16n (trén 5°C) va ton tai
4 dot kéo dai hon 2 ngay nhu cac dot nong
(warm spell) voi mirc 46 ¢ dang gan nhu phd
bién (trén 40% s6 tram ¢ Bic Bo dat phé) bién
nhiét d6 cuc dai ngay tir 32°C dén 34°C). Dya

Inputs:

vao kha nang phan loai khach quan cua phuong
phap SOM nhu da néu, nghién clru sé thuo
nghiém phan loai hinh thé thoi tiét dién hinh lién
quan dén hién twong di thudng thoi tiét nong vao
dau mua dong trén khu vuc Bic Bo. Mot s dic
diém chinh cta phuong phap SOM dugc dua ra
trong muc 2. Cac két qua va nhan xét chinh dugc
dua ra twong g trong muc 3 va 4.

2. Phwong phap va sé liéu

2.1. Khdi qudt vé phwong phip SOM

Vé kién triic, mang SOM bao gém 2 16p: 16p
tin hiéu hay 1a 16p dau vao, va 16p no ron/Koho-
nen hay con goi 13 16p dau ra. Cac no ron trong
16p dau ra dugc sap xép trong mot ludi 1 hodc 2
chiéu. Hinh 1 minh hoa ban dé mot chiéu cua 16p
dau ra trong d6 cac no ron duge sip xép trong
lu6i mot chiéu. S6 luong cac no ron trong 16p
dau vao chinh 1a sb thugc tinh ciia cac d6i tuong
can nghién ctru. M&i mét no ron trong 16p dau
vao c6 quan hé truyén thang mot chiéu (feed-for-
ward) v6i mdi no ron trong 16p dau ra. Diém
khéc biét trong quan hé gitra cac no ron trong 2
16p cua SOM so véi cac mang khac 1a chi c6 mot
gia tri dau ra cudi cung (vi du nhu trong mang
ANN véi n dau vao c6 thé c6 m dau ra). Gia tri
dau ra duy nhat nay co thé dung hoic sai.

" ” n input
_ units
.
&./
1
m output
Units

Hinh 1. So @6 minh hoa cdc 16p dau vao va dau ra cia mang SOM

Trong phuong phap SOM, céc tin hi¢u dau

Trong do n la s6 no ron dau vao, @ ; 1a trong

vao dugc gidi thiet 1a da chuan hoa sao cho |x| =1 s6 cua no ron dau vao thit i véi no ron dau ra thir

Céc tin hiéu dau vao cho 16p dau ra (16p Koho-
nen) c6 thé duge tinh theo cong thie (1) dudi
day:

n
Y= 2,0 %,
i=1
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(1

j. Do trén thuc té chi ¢6 no ron dau ra duy nhat,
nén thuat toan “thang” (winner-takes-all) duoc
sir dung trong phuong phap SOM. Cu thé, no ron
trong 16p dau ra c6 gia tri y ;16n nhét s& 1a no ron
thang.
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1. Qua trinh luyén canh tranh:

Goi x= (xl,x2,x3,...,xn )T 1a mot ddi tugng
dugc Iya chon ngéu nhién tir khong gian dau vao
v6i n 1a kich thuéc mang cia khong gian dau
vao. Khi d6, véc to trong s6 clia no ron thit j trong
mang dau ra s¢ 1’2‘1: w, = a)ﬂ,a)jz,a)‘ﬂ,...,a)jn‘
véin* 1a tong so no ron trong 16p dau ra. Gia tri
phtl hop nhat cua dbi tugng dau vao x véi cac

véc to trong sO Wis Wy Wi, ..y W c6 thé dugce

1 A N r 7 ’ ’ A T T
tim thay bang cach so sanh céac tich sow, x, w, x,

wix, ..., w; x va Iya chon gia tri 16n nhét. Trén
thuc té, tiéu chi phu hop tot nhat dugc dua trén
qué trinh cyc dai hoa tich 6 s& tuong duong vé
mat toan hoc véi qua trinh cuc tiéu hoa khoang
cach Ole (Euclidean) gitra cac véc to wj va x. Do
do, chi s6 i(x) ctia no ron thang d6i voi doi tugng
dau vao x ¢6 thé xac dinh qua cong thirc (2) dudi
day:

i(x) = arg min

I<j<n”

p_— @

2. Qua trinh hop tac:

Trong qué trinh nay, mot mién lan can hinh
hoc (topological neighborhood) dugc xac dinh
sao cho no ron théng duogc dat tai trung tdm cua
mién ctia cac no ron hop tac. Goi h;, 1a mién hop
tac c6 tAm tai no ron thang thir t va di; 1a khoang
cach xung quanh giita no ron thang thr t va no
ron dé hop tac nhat thir j. Khi d6, h;, c6 thé 1a
mot ham duy nhéat cua d; thdéa man hai diéu kién
nhu sau:

- hj, 1a d6i xtng xung quanh diém cuc dai
duoc xac dinh ¢6 dij = 0.

- Bién d¢ cua h;j; gidm don di¢u theo su tang
cua dij va dat t6i gid tri 0 khi dy; tién t&i co.

Thong thuong, hj, duoc giai thiét tuan theo
ham phan b6 Gauss nhu cong thuc (3) dudi day:

20
% ®
20 y

Trong d6 o 1a mot tham sé do ludng muc do
no ron dé hop tac trong mién hop tic ctia no ron
thang tham gia vao trong qua trinh luyén. Trong
truong hop ludi mot chidu nhu & trén, khoang
cach dyj c6 thé xac dinh theo cong thirc (4) nhu
sau:

h;, =exp| —

B (s)=exp| -
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4=k @

Trong truong hop luéi hai chiéu, khoang cach
d:j c6 thé xac dinh theo cong thuc (5) dudi day:

d,, =n-r| )

t,J

voi 1 va 1y 1a cac véc to roi rac tuong ing Xac
dinh vi tri cia no ron dé hop tac thi j va vi tri clia
no ron thiang thir t.

3. Qua trinh thich ung: trong qua trinh nay,
véc to trong s6 wj clia no ron thit j thay ddi theo
dbi twong dau vao x. Voi gia tri dua ra cua véc
to trong sb thir j 1a Wﬁ»‘v)
lap s, véc to trong s méi wﬁ.”l) tai thoi diém s+1
duoc tinh theo cong thic (6):

wi = w4 0()h i () (x = wi?) ©

tai thoi diém s hodc lan

Véin(s)la tham sb dic trung cho tdc do hoc
(giam theo ham mii) va xac dinh theo cong thirc

(7) duoi day:
s=0,1,2,...
J (7

va h;,,(s):1a ham 1an c4n dugc tinh theo
cong thuc (8):

n(s)=mn, eXp{— =

7,

2
i(x),J

F(S) S= 0,1,2,.. (8)

v6i o (s) dugce tinh theo cong thire (9) dudi

day:
a(s)zao(—rij )

1

Theo Haykin (1999) [37], cac hang s677¢, O
T, va T,dugc mic dinh nhu sau: 7, = 0.1, o,
bang ban kinh cua lugi, 7, = 1000/log(c ) ,
7, =1000

Néu goi D 1a tap dit lidu dua vao va d* 1a sb
chiéu cua ban dd dic tinh, giai thuat (thuat toan)
thuc hién cia SOM bao gém cac budc nhu sau:

Budc 1: Ban dau hoa cac véc to trong s& véi
j=1,2, ..., d* bang cach lwa chon ngiu nhién
cac d6i tugng trong D

Budc 2: Bat dau lap

Budce 3: Gan mot doi tuong x trong D voi mot
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gia tri xac suét cu thé

Budc 4: Tim no ron thing i(x) tai budc thoi
gian/13p s dua trén ti€u chi khoang cach O le cuc
tiéu: #(x) = arg min [xx—w(”| -

Budc 5: Céap nhat cac véc to trong so cua tat
ca cac no ron trong 16p ra theo cong thirc (6)

Budc 6: Lap lai bude 2 néu khong co sy thay
d6i dang ké nao trong ban do dic tinh

Budc 7: Pua ra ban do dic tinh

Noi chung, chét lugng phan cum dir li¢u cua
phuong phap SOM bi anh hudng rat nhiéu boi
qué trinh lga chon cac tham sb cua mang. Cac
tham s6 nay bao gdm: kich thudc ciia ban d6 dic
tinh (d*), s lan lap, ban kinh khéi tao (o), gid
tri khai tao cho tde dd hoc (17), .... Trén thyc té,
khong c6 mdt huong dan cu thé cho viéc lya
chon cac tham sé ndy tmg véi cac bai toan khac
nhau ap dung SOM. Do vay, viéc “thu sai” (trial
and error) 13 can thiét nham xac dinh tap cac gia
trj thich hop tng véi tap dit liéu dau vao.

Sau khi d chuan héa dit liéu va dua vao phan
tich PCA dé lua chon ra cac thanh phﬁn chinh

Scaled U_matrix

quan trong tir tip dit liéu ban dau, budc tiép theo
la thyc hién luyén mang SOM dé tao ra cac b
ban dé tu thiép lap/ma tran hai chiéu cac no ron
Kohonen trong d6 mdi no ron chinh 1a mot véc
to ¢6 kich thudc bang sé no ron dau vao. Nhu di
biét, mang SOM c6 2 dang mang chinh 14 mang
hinh lyc gidc va mang hinh vudng. Pé ting kha
nang “tiép xtic” (trao ddi thong tin theo quan hé
vat Iy) gitra cac no ron dau ra voi nhau ciing nhu
v6i cac no ron dau vao, chung toi Iya chon mang
SOM hinh lyc giac strong nghién ctru nay. Hinh
2 dudi day minh hoa cac ban dd phan cum dir
liéu theo mirc xam dugc tao ra tir SOM chua
dugc xac dinh ranh gidi (bén trai) va da xac dinh
ranh gidi (bén phai) dugc tao ra khi thuc hién
qué trinh noi trén. Tir ban d6 SOM di xac dinh
ranh gioi, co thé xac dinh duoc sd cum dir lidu
trong b s6 liéu ddu vao. Thong tin nay s& duoc
sir dung dé phén loai xem timg véc to dit liéu dau
vao sé& thudc vao nhom dir liéu nao (trong nghién
cutu st dung phuong phap K-means).

Scaled U_matrix
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Hinh 2. Vi dy vé ban do phan cum SOM chiea xdc dinh ranh gidi cdc cum (bén trdi) va da xdc
dinh ranh gioi (bén phai) dé dwa vao K-Means

2.2. Tip sé liéu sir dung

S6 liéu nhiét do (cac phién quan tric, cuc dai)
cua 82 tram quan tric khi tugng bé mat trén khu
vue Bic Bo duoc thu thap trong giai doan 1988
dén 2017 (30 nam). Phan bé theo khong gian cua
cac tram dugc dua ra trong hinh 3. Dé c6 sb licu
quan tric trén ludi phuc vu qué trinh phan tich
céc hinh thé dic trung khi quyén d6i v6i hién

TAP CHI KHI TUQNG THUY VAN

tugng thoi tiét nong di thudng ciia mién Bic vao
mua Pong ciing nhu 1am sé liéu dau vao cho
phuong phap SOM dé thiét 1ap ra cac ban do
phan cum khach quan, tor d6 tim ra cac nhom
hinh thé syndp dién hinh nghién ctru st dung s6
li¢u tai phan tich JRA25 cua JMA v6i d§ phan
giai 1.25 d6. Cac bién trén cao gdm truong do
cao dia thé vi (H) va trudng ap suat trung binh
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muc bién (PMSL). Thong qua thir nghiém véi dix
liéu & céc phién phan tich 00z va 06z hodc trung
binh ngay, cac két qua téi uu cho thiy viéc sir

dung phién phan tich 06z mang lai két qua rd rét

BAI BAO KHOA HQC

va hop 1y v6i nhitng co ché thuce té c6 kha ning
gdy ra di thuong néng & Bac Bo vao thoi ki dau
mua dong.

T T T T
03 w00

T

T T T T T T T T T
10700

Hinh 3. Nhiét do cuc dai ngay 17/11/2015 va nhiét do cuc dai trung binh trong 30 nam
(1989-2017) tai tung tram sw dung trong nghién cuu

3. Két qua phan tich khiach quan bang
phwong phap SOM

Két qua thong ké cac dot thoi tiét nong di
thudong ¢ Béc Bo tir quan tric ciia 82 tram Bic
B0 dugc dua ra trong bang 1 va 2 trong do6 c6 ca
dot nong di thuong dién hinh nhu thang 11 nam
1989, 1997, 2009 va 2015 (kéo dai it nhat 2 ngay
v6i Nhiét do toi cao ngdy ciia cac ngdy c6 it nhét
hon 40% sb tram trén toan bo Bic Bo (82 tram)
16m hon 30°C va 18 ngay xay ra chi tiéu twong
ung (WS-1).

Theo céac phan tich & trén, cac yéu to PMSL
va H500 trong b s6 liéu JRA25 trén ludi kinh vi
¢6 do phan giai 1.25 do bao phu mién dia ly tir
15-50°N va 80-130°E tuong ung véi 32 x 28
diém nut ludi sé tao ra 2x32x28 = 1792 bién dau
vao/noron cua 16p dau vao trong mang SOM.
Véi s6 luong bién dau vao nhu nay, thoi gian
tinh toan 1a rat 1au va hiéu qua dem lai cling bi
giam sut. Do do, thay vi vi¢c viéc sur dung truc
tiép cac bién nay trén ludi JRA25, chiing toi s&
phan tich ma tran dit liéu nay thanh chudi nhitng
thanh phan chinh dua trén k¥ thuat phan tich
thanh phan chinh (PCA). Cu thé, thay sir dung
1792 bién dau vao cho qua trinh luyén phan cum

dwr li¢u, thong qua PCA, chi can phan cum dir
liéu dya trén 15-20 thanh phan chinh tiy vao
tung khu vuc nghién cuu.

Hinh 4 va hinh 5 minh hoa cu thé hon dang
ma tran U cua SOM ung véi ting no ron Kohen
la truong PMSL va H500 stir dung trong nghién
ctru thir nghiém nay. Hinh 6 minh hoa cy thé ban
d6 SOM trong truong hop phan 2 cum. Trong
hinh 4 c6 thé th:?iy réng cum 2 thé hién rd rét viée
ton tai 16 va lau hon ving thip bao trim dugc
Bic B9 trong khi cum 1 mirc d6 ctia ving thap
dugc thé hién yéu hon. Su khac biét gitra cum 1
va 2 trong truong H500 1a khong rd rét cho thay
thoi ki nay, vai tro cia cao ap cap nhiét 1a khong
1 rét trong trudng hop nghién ctru cu thé nay.
Céc truong hop kéo dai nong di thuong tir 2-4
ngay déu dugc phan loai vao cum 2. Phan tich
chi tiét hon cho thiy trong cac truong hop nay
déu ton tai mot ranh nam trén luc dia Trung
Quéc, phia trén Bic Bo c6 vai tro ngan chan viéc
x4m nhap lanh qua sém tir phia Bic (cao ap
Siberi) trong khi cac truong hop di thuong (mure
do vura phai, chi quan tric dugc mot phién di
thuong) déu bi xam nhap lanh rat nhanh.

TAP CHi KHI TUQNG THUY VAN
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Bdng 1. Nhiét d toi cao ngay ciia cdc ngay cé it nhdt hon 40% sé tram trén toan bg Bic B Ion

hon 30°C, minh hoa cho nita Tdy ciia Béic Bé (ki hiéu WS-2 vmg voi hai ngay lién tiép dat tiéu

chuan da néu)

Year| 1989 [ 1989 [ 1989 [ 1990 [ 1992 11992 [ 1993 | 1993 [ 1993 [ 1996 | 1996 | 1997 | 1997 [ 1997 1997 | 1997 | 1997 | 2002 | 2009 | 2009 | 2009 | 2009 [ 2009 | 2012 | 2012 | 2012 | 2014 | 2015 | 2015 | 2015 | 2016 | 20|
Month-Day | 1104 [ 1105 | 1108 | 1102 [ 1101 [ 1107 | 1105 | 1108 [ 1111 | 1101 [ 1109 | 1115 [ 1124 [ 1125 [ 1126 | 1127 {1128 | 1115 | 1101 {1109 [ 1110 {1117 (1112 (1108 {1110 [ 1122 [ 1101 {1116 [ 1117 1118 1122 [11
#day WS-2 'WS-1| WS-1| WS-1 | WS-1|WS-1|WS-1|WS-1|WS-1|WS-1|WS-1 WS-5 WS-1 | WS-1 WS4 ‘WS-1| WS-1| WS-1|WS-1 WS-3 WS-1| W
Ystation | 63% | 78% | 51% | 66% [ 50% | 57% | 62% | 56% | 3% | 46% | 57% | 52% | 68% | T1% | 74% | 67% | T1% | 49% | 67% [ 77% | 80% | 87% | 80% | 60% | 79% | 83% | 63% | 73% | 19% | 76% | 67% | 77
Muong Te 29.1 29.0 32.5 | 30.5 | 31.8 | 30.7 [ 31.5 | 31.7 [ 32.5 [ 31.0 | 31.8 | 30.7 | 30.2 | 29.5 K1l
Muong La 29.5 353 36.0 | 35.0 | 35.1 | 358 | 35.2 | 32.5 | 35.2 | 36.5 [ 35.0 [ 33.6 | 33.0 [ 32.6 | 3§
Than Uyen 29.2 323
QuynhNhai | 30.1 | 31.2 | 29.2 | 30.6 29.9 [ 29.1 [ 29.8 [ 3L1 29.8 312 30.7 | 30.7 | 309 | 31.0 [ 32.8 | 32.1 | 34.4 | 33.7 | 34.4 | 33.6 | 35.2 | 32.5 | 35.2 | 36.5 | 35.0 | 33.6 | 33.0 | 32.6 | 3§
Tuan Giao 308 | 311 [ 29.1 | 309 302 [ 29.1 [ 29.9 | 30.7 303 30.5 | 309 | 31.3 | 30.6 | 30.5 [ 30.5 312 [ 293 | 302 | 32.4 [ 31.0 [ 30.2 [ 31.4 [ 33.3 | 30.7 | 29.8 | 29.5 | 29.3 | 32
Van Chan 29.9 | 30.2 | 29.5 | 304 299 30.7 29.7 293 | 32.8 | 32.1 | 32.1 [ 32.9 [ 33.0 | 32.6 | 31.4 [ 32.1 [ 33.0 [ 31.2 | 33.0 | 34.5 | 30.2 | 29.5 | 33
Song Ma 30.9 | 31.5 ] 29.5 | 31.3 29.9 | 29.1 | 29. 30.4 30.5 30.5 ] 3111 30.9 | 30.6 | 30.9 32.9 | 32.7 | 33.7 [ 32.8 [ 32.9 [ 32.8 | 35.6 [ 33.9 | 32.6 | 32.7 | 32.7 32
Yen Chau 29.6 | 29.7 | 29.3 | 29.8 30.1 29.2 | 30.7 292 [ 29.1 29.7 35.0 | 33.5 | 34.2 | 34.5 [ 34.0 [ 32.4 [ 31.7 [ 34.0 | 33.8 | 33.4 | 34.7 | 34.0 | 34
Phu Yen 294 | 302 | 294 | 30.0 29.8 29. 30.5 29.0 29.1 297 [ 353 35.1 | 34.1 | 35.3 | 33.0 [ 33.6 [ 33.5 | 35.0 [ 35.1 | 35.0 | 34.7 | 34.6 | 32.8 | 3§
Minh Dai 302 | 307 [ 29.1 | 29.8 292 (293 [3 304 29.7 ) 291 | 298 | 353 | 314 [ 303 | 294 [ 31.2 | 30.2 | 32.1 | 32.9 | 33.1 | 32.6 | 31.0 | 32.1 | 33.0 | 32.0 | 33.0 | 32.1 | 314 | 312 | 33
Moc Chau 29.6 | 30.2 2.7 30.2 30.7 29.2 29.1 | 294 303 | 32.9 | 32.7 | 33.7 | 32.8 [ 32.9 | 32.8 | 35.6 [ 33.9 | 32.6 | 32.7 | 32.7 | 314 | 32
Mai Chau 317 [ 31.8 [ 29.3 | 307 310 [ 29.1 [ 293 | 30.8 30.0 | 313 [ 315 | 311 [ 31.8 [ 31.7 | 31.9 | 29.6 354 | 34.7 | 31.7 | 34.5 [ 33.4 [ 34.8 | 36.0 [ 32.5 | 34.6 | 34.3 | 34.0 | 32.5 | 3§
Pho Rang 311 | 319 [ 296 | 31.2 310 299 | 308 29.2 [ 29.5 1309 | 30.5 | 31.0 | 31.0 | 31.3 | 33.5 | 30.6 | 35.0 | 33.5 | 34.2 | 32.4 | 34.0 [ 32.6 | 32.2 [ 34.0 | 33.8 | 33.4 | 34.7 | 34.0 | 34
Hoang SuPhi | 30.3 | 31.7 | 29.7 | 314 310 29.8 | 304 299 1 293 | 30.5 | 30.5 | 30.6 [ 30.6 | 30.8 30.0 | 29.5 | 30.2 | 32.7 [ 30.3 [ 29.2 | 32.5 [ 30.0 | 29.5 | 29.7 | 29.6 3
Bac Me 32.8 | 32.5 | 30.7 | 32.5 | 30.8 | 31.7 [ 31.5 [ 30.9 | 32.1 [ 29.6 | 32.2 | 32.2 | 33.7 | 32.4 | 33.8 | 32.5 | 33.7 | 353 | 31.5 | 32.3 | 32.2 | 32.5 | 33.0 [ 33.6 [ 33.5 | 35.0 [ 35.1 | 33.3 | 33.7 | 32.1 | 32.8 | 3§
Bao Lac 32.3 [ 32.2 | 31.0 | 32.6 [ 30.9 | 32.1 | 30.7 [ 31.2 | 31.8 [ 29.9 | 32.3 | 32.5 | 32.9 | 33.8 | 33.3 | 32.5 | 334 30.6 | 34.2 | 33.8 | 34.2 | 34.5 [ 31.6 [ 33.0 [ 33.2 [ 31.6 | 32.2 | 32.9 | 30.4 | 30.5 | 33
BacQuang | 32.8 | 32.9 | 31.0 | 31.8 | 30.7 | 32.2 | 30.6 | 31.0 | 32.2 | 30.2 | 31.9 [ 32.1 | 32.9 [ 33.6 | 33.9 [ 32.7 | 33.0 321 | 324 325 32.7
Luc Yen 33.0 | 304 | 30.6 | 31.6 [ 30.0 | 31.6 [ 30.6 [ 31.0 | 31.9 | 30.1 | 32.0 | 32.6 | 29.7 | 32.8 | 31.1 | 32.6 | 30.0 31.0 | 354 | 34.7 | 30.6 | 33.5 [ 33.4 | 34.8 | 36.0 [ 32.5 | 34.6 | 34.3 | 32.2 | 32.5 | 3§
Ham Yen 324 29.8 294 29.8 313 | 33.7 [ 33.1 | 31.8 | 31.8 [ 33.5 | 31.5 | 32.2 | 32.6 | 32.5 | 33.8 | 30.4 | 32.4 | 32.2 | 31.6 | 32.3 | 32.8 | 308 | 313 | 32
Chiem Hoa 30.1 29.3 29.2 29.3 1293 | 30.0 29.0 33.2 | 324 | 32.8 | 33.0 | 33.4 | 32.4 | 33.0 [ 32.6 32.6 | 329 32
Cho Ra 29.7 | 30.7 294 29.0 | 30.5 [ 29.0 | 29.5 310 311 ) 32.1 | 315 ] 293 | 30.7 32.8 | 33.8 | 34.7 | 35.0 | 34.0 | 29.7 | 31.2 [ 33.6 29.8 | 32.2 | 32.3 | 302 | 33
Nguyen Binh | 29.7 | 31.0 | 29.5 | 30.0 29.3 [ 302 292 [ 303 [ 29.1 | 30.2 30.5 ] 301 | 31.7 | 29.8 | 30.5 30.6 | 32.3 | 32.2 | 32.5 | 294 [ 308 | 31.7 [ 32.0 33.3 1337321 318 | 3
Ngan Son 292 | 297 292 | 29.1 298 | 29.7 293 34.2 | 33.8 | 34.2 | 34.5 | 299 [ 33.0 | 33.2 32.2 | 32.9 | 309 | 308 | 33
Trung Khanh | 29.2 | 30.7 [ 29.1 | 30.1 29.7 | 30.1 ] 29.6 | 30.3 311 30.9 ] 29.0 | 31.5 ] 29.3 | 30.8 313 | 314 | 32.0 | 32.1 | 32.4 | 30.6 | 32.5 | 31.5 [ 31.0 | 31.8 | 32.7 | 32.0 | 314 | 3]
Dinh Hoa 315 [ 32.3 [ 315 [ 319 [ 31.3 | 30.9 | 31.9 [ 30.7 | 311 | 30.3 ] 29.5 | 30.2 | 30.6 | 33.7 | 33.3 | 31.6 | 32.0 321|323 | 32.8 | 33.2 | 33.5 | 29.5 | 32.9 [ 32.5 [ 30.0 [ 29.3 [ 31.9 | 32.2 [ 31.4 | 3]
Bac Son 314 [33.0 [ 30.8 [ 31.2 [ 29.2 | 31.5 [ 29.2 [ 29.5 | 31.4 | 304 | 32.2 | 30.8 | 32.8 | 30.6 | 30.5 | 32.0 | 29.2 31.8 | 32.2 | 32.6 | 32.5 | 33.8 | 31.2 | 32.4 [ 31.9 | 31.7 | 32.3 [ 32.8 | 32.0 | 315 | 3]
Huu Lung 29.6 | 31.0 | 314 [ 293 [ 32,5 | 29.7 [ 314 [ 314 | 29.7 | 32.1 | 3L1 30.1 | 34.0 | 32.9 | 324 | 32.9 33.7 ]| 33.1 | 34.0 | 34.6 | 34.0 | 32.4 | 33.5 | 32.8 | 31.8 [ 32.9 | 34.5 | 33.0 [ 33.0 | 32
Dinh Lap 294 | 30.1 | 294 | 294 [ 30.7 308 | 309 | 303 | 314 [ 299 311 32.3 | 308 | 299 | 30.8 32.8 | 33.8 | 34.7 | 35.0 | 34.0 | 302 | 32.0 | 33.6 | 31.0 [ 314 [ 32.2 | 32.3 [ 30.2 | 33
Quang Ha 29.3 | 30.2 ] 294 | 30.1 | 30.3 | 29.3 | 30.5 | 30.7 | 29.9 30.2 31.0 ] 29.1 ] 30.3 ] 29.3 | 30.5 30.7 | 30.7 ] 31.2 | 30.0 30.5 | 30.5 29.7 1 30.5 | 30.5 31
Phu Ho 29.9 [ 32.1 [ 294 | 29.1 [ 304 | 29.5 | 30.3 | 30.6 | 29.6 | 29.2 | 30.7 33| 33.9 | 33.1 ) 32.0 | 33.1 | 33.0 30.0 [ 32.2 | 33.0 | 33.2 322 | 304 324|294 | 295 ] 292
| Tam Dao 299 | 308 29.7 [ 311 29.7 | 309 | 32.3 | 30.0 | 30.5 308 | 32.7 299 | 309 30.0 | 29.5 | 30.6 | 30.0 297 | 298 299 [ 294 [ 295 | 29
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Bang 2. Nhiét do toi cao ngay cua cdc ngay co it nhat hon 40% so tram trén toan bo Bac B¢ lon
, ;
hon 30°C, minh hoa cho nira Pong cua Bac Bo, vi du ki hiéu WS-2 ung voi hai ngay lién tiép dat
.
. F SR
tiéu chuan da néu
Year)| 1989 | 1989 | 1989 | 1990 | 1992 1993 [ 1993 [ 1993 [ 1996 | 1996 | 1997 [ 1997 [ 1997 [ 1997 [ 1997 | 1997 [ 2002 | 2009 | 2009 | 2009 | 2009 | 2009 | 2012 [ 2012 [ 2012 | 2014 | 2015 | 2015 | 2015 | 201
(Month-Day | 1104 | 1105 | 1108 | 1102 | 1101 1105 | 1108 [ 1111 | 1101 [ 1109 [ 1115 | 1124 [ 1125 [ 1126 | 1127 | 1128 [ 1115 [ 1101 | 1109 [ 1110 | 1111 | 1112 (1108 | 1110 | 1122 [ 1101 1116 | 1117 [ 1118 | 112.
#day WS-2 WS-1| WS-1 | WS-1 ‘WS-1| WS-1| WS-1 | WS-1| WS-1 | WS-1 WS-5 WS-1 | WS-1 Ws-4 WS-1| WS-1 | WS-1 | WS-1 WS-3 WS-
Yostation | 63% | 78% | 51% | 66% | 50% 62% | 56% | 73% | 46% | 57% | 52% | 68% | 71% | 74% | 67% | 71% | 49% | 67% | 77% | 80% | 87% | 80% | 60% | 79% | 83% | 63% | 73% | 79% | 76% | 67%
Hiep Hoa 32.7 | 307 | 32.3 | 32.6 | 32.2 33.0 | 316 | 323 | 32.4 | 33.5| 33.0 | 34.0 | 36.0 | 35.1 | 34.1 | 345 32.7 | 32.7 | 33.7 | 34.6 | 35.0 | 31.1 | 33.7 | 33.5 | 30.1 | 33.3 | 34.2 | 32.2 | 314
Bac Ninh 324 ) 32.2 | 32.7 | 32.1 | 325 32.6 | 32.1 | 32.3 | 32.3 | 33.5 | 32.2 | 34.1 | 35.2 | 35.6 | 33.9 | 33.9 29.5 | 32.1 | 33.2 | 34.2 | 335 32.1 | 33.0 32.6 | 349 | 33.0 | 32.
Luc Ngan 31.0 | 305 | 32.0 | 30.7 | 314 30.7 | 324 | 313 | 32.2 | 31.1 302 | 31.7 | 33.4 | 324 | 31.5 | 32.4 | 33.0 | 33.7 | 32.6 | 33.5 [ 342 [ 33.7 [ 303 [ 32.5 | 32.8 32.3 | 33.0 | 33.0 | 33.
Son Dong 30.8 | 30.0 | 30.6 | 309 | 29.2 30.6 | 32.8 | 31.0 | 31.9 | 29.7 | 30.3 | 30.1 | 32.9 | 32.5 | 31.0 | 31.7 | 32.7 | 30.5 [ 308 [ 33.4 | 33.5 [ 32.3 30.0 | 30.8 29.7 | 33.0 | 309 | 32.
Ba Vi 31.0 | 31.1 29.8 | 29.8 [ 30.3 30.6 | 295 | 30.1 | 32.5 | 30.0 | 303 | 32.3 | 35.0 | 31.6 | 32.5 | 30.3 314 | 300 | 33.2 | 33.0 | 33.3 | 32.8 | 33.2 | 323 342 | 342 | 32.2 | 294
Ha Dong 30.8 | 32.1 | 305 | 31.2 | 29.7 31.0 | 30.8 | 30.8 | 30.5 | 30.0 | 30.0 | 32.4 | 34.6 | 32.1 | 33.0 | 31.5 | 32.6 | 31.5 [ 31.1 [ 333 | 34.0 [ 336 [ 31.2 | 32.2 | 31.0 | 31.5 | 32.4 | 32.0 | 31.5 | 31.
Chi Linh 314 | 30.7 | 304 | 305 | 30.7 314 | 308 | 31.0 | 315 | 306 | 31.2 | 32.2 | 33.8 | 31.7 | 31.1 | 32.1 324 | 340 33.0 | 322 344 | 32.3 | 32.
Uong Bi 327 | 314 | 311 295 | 292 30.2 | 310 | 309 | 31.5 | 303 | 33.0 | 34.0 | 31.2 [ 31.3 | 304 | 306 32.1 327 1337|346 [ 350 | 315 | 33.7 | 33.5 333 342 322 | 32.
Kim Boi 32.0 | 32.6 | 314 | 32.1 | 325 315 [ 32.1 | 310 | 323 | 306 | 32.2 | 34.1 | 35.2 | 35.6 | 33.9 | 33.9 | 319 | 31.5 [ 334 | 35.7 | 37.4 [ 33.1 [ 312 [ 33.8 [ 34.0 | 32.6 | 33.8 | 354 | 32.6 | 32.
Chi Ne 32.5 | 308 | 32.6 | 32.4 | 32.1 32.7 | 32.4 | 32.1 | 33.0 | 30.7 | 304 | 31.0 | 34.8 | 32.9 | 33.1 | 334 | 33.0 | 319 [ 32.7 | 34.0 | 349 | 344 [ 305 [ 33.5 | 344 | 33.0 | 32.2 | 34.0 | 32.0 | 33.
Lac Son 312 | 31.2 | 31.0 | 31.2 | 33.3 32.6 | 31.8 | 31.1 | 335 | 31.2 | 31.1 | 32.2 | 354 | 354 | 33.3 | 33.8 | 32.7 | 32.0 [ 33.1 [ 354 [ 36.6 [ 345 33.6 | 34.7 | 32.4 | 34.1 | 35.0 | 32.2 | 32.
Cuc Phuong 324 | 317 | 32.6 | 32.5 | 324 322 | 323 | 324 | 32.6 | 33.4 | 32.7 | 33.7 | 35.8 | 34.8 | 34.2 | 34.0 313 | 313 | 344 | 339 | 335 | 32.8 | 324 | 334 | 319 | 34.2 | 329 | 32.2 | 314
Lai Chau 33.0 ) 314 | 32.6 | 32.3 | 32.1 32.1 | 32.2 | 329 | 32.9 | 33.0 | 32.5 | 33.5 | 354 | 34.9 | 34.2 | 34.6 | 32.6 | 334 [ 32.0 [ 333 [ 32.1 [ 33.0 33.0
Lao Cai 314 ) 319 | 334 | 32.1 | 32.7 33.0 322 ) 319|332 (323|310 ) 318|350 348 | 325336 | 312 | 320 309 | 324 | 325 31.7 | 295 | 31.0 | 33.0 | 32.2 | 32.0 | 344 | 323 | 32.
| That Khe 311 310 | 33.1 ) 32.2 | 325 329|322 327 |338(324] 308 | 322|324 | 347|333 ) 33.6| 324 | 32.1| 341 | 333 | 33.6 | 33.8 303 | 33.2 315 | 308 | 314 | 32.
Cao Bang 33.0 ) 32.1 | 323 | 32.1 | 315 325 | 31.7 [ 32.2 | 31.5 | 32.7 | 33.0 | 33.1 | 32.6 | 34.9 | 33.5 | 34.2 312 |1 339 | 342 | 344 | 335 | 31.7 | 33.8 32.6 | 33.8 | 33.0 | 32.6 | 31.
Bac Giang 325 ) 316 | 31.0 | 30.2 | 30.3 31.0 | 31.8 | 31.2 | 30.7 | 304 | 32.1 | 295 | 33.5 | 31.5 | 31.9 | 31.5 32.1 | 32.1 | 32.3 | 34.3 | 33.0 | 32.0 | 32.2 33.0 | 32.5 | 34.0 | 33.7 | 32.
Bac Can 32.1 | 320 | 32.7 | 32.5 | 31.8 316 | 316 | 32.8 | 31.6 | 33.2 | 32.3 | 33.5 | 32.4 | 35.1 | 33.7 | 34.2 | 32.2 | 32.4 | 33.1 | 32.2 | 32.9 [ 33.9 [ 30.7 [ 32.3 | 34.7 | 32.4 | 34.1 | 35.0 | 32.2 | 32.
Dien Bien Phul 32.4 | 319 | 32.6 | 32.5 | 324 322 | 31.7 | 324 | 313 | 33.4 | 32.7 | 33.7 | 35.8 | 34.8 | 34.2 | 34.0 29.7 | 32.0 | 344 | 339 | 324 | 292 | 324 | 334 | 33.5 | 31.8 | 32.9 | 30.7 | 30.7
 Tuyen Quang | 30.1 304 | 293 | 299 29.1 30.0 293 312 [ 343 342 | 319 | 31.7 | 32.2 | 33.4 | 32.0 | 32.2 | 32.6 | 33.6 | 31.0 | 32.8 | 33.0 | 304 | 29.5 | 30.1
Viet Tri 313 304 | 301 | 307 310 2951302 | 324 | 348 | 328 | 323 | 318 321 325 ) 327|332 325 | 322 33.1 332324
Vinh Yen 33.0 | 300 ] 33.1 | 32.6 | 32.3 327 | 325|326 | 32.1 | 33.6 | 32.2 | 335 | 359 | 35.0 | 34.2 | 348 | 32.0 | 32.2 | 315 [ 330 [ 339 [ 335 325|340 | 33.2 | 32.5 | 33.6 | 344 | 33.5 | 3073
Yen Bai 29.6 | 303 29.9 29.7 | 29.1 29.8 | 293 | 31.0 29.7 [ 32.4 | 31.0 | 29.7 | 30.1 | 32.0 | 30.6 | 30.6 | 30.8 | 32.5 | 32.5 | 29.7 | 31.5 | 30.4 | 32.5 | 294 | 31.6 | 30.7 | 31
Son Tay 31.6 | 31.2 | 30.8 | 30.3 | 30.0 30.7 | 30.0 | 304 30.2 | 304 | 32.3 | 34.0 | 31.5 | 32.2 | 30.7 | 32.5 31.0 | 33.4 | 33.0 | 33.0 | 32.5 | 33.0 | 32.9 | 32.4 | 33.7 | 34.0 | 32.7 | 29.2
Hoa Binh 324 | 322 304 | 31.2 314 | 31.8 | 31.7 | 30.8 | 31.2 | 32.2 | 34.2 | 34.8 | 33.9 | 343 | 31.7 | 32.5 | 31.5 | 32.9 | 355 | 36.5 | 32.6 | 33.6 | 33.4 | 345 | 33.0 | 36.0 | 36.2 | 32.8 | 32.
Ha Noi 30.6 | 31.1 30.3 | 30.6 | 30.0 31.0 | 31.8 | 31.1 30.9 | 30.1 304 | 319 | 34.7 | 32.3 | 33.1 | 313 | 33.7 | 31.0 [ 323 [ 332 [ 346 [ 343 [ 325 [ 334 | 33.2 | 324 | 334 | 355 | 33.0 | 317
Phu Ly 326 | 32.2 | 32.6 | 32.3 | 32.6 323 1322 327|332 (328329337352 (354 | 341|338 | 32.0 | 32.1 | 32.6 | 33.7 | 35.2 | 33.4 | 306 | 32.2 | 34.1 33.0 | 345 | 33.7 | 32.
Hung Yen 306 | 31.1 30.5 | 306 | 294 305 | 307 | 310 | 295 | 294 | 295 | 31.0 | 34.5 [ 32.7 | 316 | 32.9 | 32.1 | 324 | 319 | 32.2 | 33.5 (323 | 306 | 323 | 33.7 | 319 | 316 | 34.2 | 32.1 | 32,
Nam Dinh 29.9 | 30.1 30.3 | 30.6 303 | 314 33.1 | 328 | 308 | 292 | 32.2 | 300 [ 310 [ 32.8 [ 340 [ 323 [ 31.8 [ 31.0 [ 33.4 [ 33.5 | 314 | 32.8 | 32.5 | 294
Ninh Binh 30.1 30.6 | 30.5 | 32.5 | 32.3 32.2 | 309 | 32.7 | 304 | 33.1 | 32.4 | 339 | 359 | 353 | 34.2 | 34.6 | 32.2 | 31.2 [ 31.5 [ 32.2 [ 336 | 33.6 | 308 [ 32.8 | 33.0 | 31.0 | 31.5 | 32.5 | 313 | 31.§
Phu Lien 324 | 314 | 294 | 32.1 | 32.6 329|324 | 322 | 339 | 335 | 32.7 | 34.0 | 353 | 35.7 | 32.5 | 33.8 32.1 ) 313 | 32.5 | 32.7 | 33.2 | 32.0 | 32.5 | 32.2 | 32.0 | 33.1 | 33.2 [ 32.4 [ 32.
Hai Duong 33.0 | 315 | 304 | 32.6 | 29.6 305 [ 325 | 307 | 314 | 33.6 | 32.2 | 29.1 | 33.1 | 313 | 31.0 | 314 | 32.0 | 32.2 | 32.0 | 33.0 | 33.6 | 32.2 | 32.5 | 34.0 | 33.2 | 32.5 | 33.6 | 33.5 | 33.5 | 32.
Van Ly 315 | 325 | 313 | 313 | 309 313 | 312 | 32.1 | 299 | 31.8 | 30.2 | 32.6 | 29.0 | 32.0 | 32.2 | 32.6 | 31.5 | 313 [ 308 [ 31.6 [ 32.5 [ 32.5 [ 30.0 [ 31.5 [ 30.6 | 32.5 | 309 | 31.0 | 30.9 | 30.:
Lang Son 328 | 316 | 294 | 32.6 | 302 32.1 | 307 | 322 | 290 [ 335|326 | 335 | 309 [ 295 | 295 | 305 | 32.5 | 31.5 | 314 | 334 | 33.0 | 33.0 | 32.5 | 33.0 | 32.9 | 32.4 | 33.7 | 34.0 | 32.7 | 31
[ Thai Nguyen | 32.7 | 32.8 | 31.0 | 320 | 31.0 314 [ 316|322 ] 295|298 | 323|300 | 34.0 [ 32.1 | 32.1 | 314 | 32.7 | 323|329 |333| 321326336325 323|330/ 360 323|328 | 32.3
Nho Quan 314 ] 316 | 305 | 31.3 | 30.2 303 | 305 | 310 | 32.0 | 32.6 | 33.1 | 33.0 | 358 | 353 | 34.2 | 34.1 | 32.2 | 319 [ 32.1 | 328|345 (333 [ 325|334 | 335|324 327|338 325 31
Bai Chay 32.6 | 32.2 | 32.6 | 32.3 | 319 323 [32.2 | 32.7 | 31.8 | 32.8 | 32.9 | 33.7 | 296 | 354 | 34.1 | 33.8 | 31.5 | 31.0 [ 32.6 | 33.7 [ 352 | 33.4 | 31.1 [ 32.0 | 34.1 | 31.8 | 33.0 | 34.5 | 31.8 | 30.
| Thai Binh 33.2 | 32.0 | 33.0 | 32.7 | 324 33.0 | 32.0 | 32.6 | 32.2 | 33.2 | 32.6 | 33.4 | 32.5 | 32.2 | 34.1 | 30.0 | 32.1 | 31.1 31.5 | 32.2 | 33.5 | 32.3 | 30.0 | 31.8 | 33.7 | 31.0 | 31.5 | 34.2 | 32.1 [ 32
| Cua Ong 314 | 319 | 314 | 314 | 311 313 | 309 | 314 | 309 | 31.0 | 31.3 | 314 | 29.0 | 32.5 | 32.1 | 319 | 32.2 | 31.0 [ 31.6 | 32.8 | 34.0 | 32.3 [ 294 | 31.6 | 33.4 | 305 | 31.7 | 32.8 | 32.9 | 304
[ Tien Yen 33.1 | 324 | 32.6 | 32.5 | 32.3 322 | 31.8 | 32.7 | 316 | 33.1 | 32.4 | 33.9 | 308 | 35.3 | 34.2 | 34.6 | 32.2 | 32.3 | 30.7 [ 32.0 [ 336 | 32.0 [ 292 | 305 [ 33.0 | 30.7 | 313 | 32.5 | 31.5 | 31
Mong Cai 31.3 316 | 33.2 | 32.1 325 329 [ 324 | 322 29.2 31.8 31.4 31.6 [ 353 | 357 | 325 | 33.8 | 31.2 30.8 30.0 30.0 30.8 30.0 30.0 31.0 30.8 30.4 31.9
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Hinh 5. Minh hoa cac truong do cao dia thé vi muc 500hPa thé hién trén ma trgn SOM
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Hinh 6. Ma tran SOM ung voi 2 dang hinh thé co ban dwoc phdn logi doi véi hién twong nong di
thwong dau mita déng trén khu vuee Bic Bo

4. Két luin

Bai b4o nay da nghién ctru stt dung phuong
phap khai pha dit liéu nhiéu chiéu SOM dé phan
loai cac dic trung hoan luu khi quyén lién quan
dén hién twong thoi tiét nong bat thudng trén khu
vuc Bic B giai doan diu mua dong. Két qua
nghién ciru ban déu cho thiy nguyén nhan chinh
déu lién quan dén hoat dong di thudng cia ap
thép néng ton tai trén khu vuc Bic Bo. Viée phan
2 cum bang phuong phap SOM cho thdy mirc do

mo rong cua tinh di thuong ciia ving thap nong
nay lién quan truc tiép dén murc 46 di thuong cua
nhiét d vao dau mua dong trén khu vuc Bic Bo.
Trong cac nghién ctru tiép theo chung toi sé tiép
tuc thr nghiém phéan loai khiach quan bang
phuong phap SOM nhung dua thém vao cac
nhan t6 thé hién duoc cac yéu td ting cuong ddi
v6i hién tugng nay nhu gio, do xody, do am &
cac muc 850hPa lién quan dén hoat dong cua
rinh trén phia Béc.

Loi cam on: Cdc tdc gid xin giri 107 cam on t6i dé tai NCKH cdp Nha nuée “Nghién ciru tdc dong

ciia bién d@oi khi hdu t6i s xam nhdp ciia cdc dot lanh va néng dm bat thuong trong mia déng o
khu vuee mién nii phia Bdc phuc vu phat trién kinh té - xa héi”, md s6 BPKH.25/16-20 da hé tro dé
nhém thyee hién nghién ciru nay. Bai bdo ndy ciing la két qua thue hién ciia mot ndi dung trong dé
tai noi trén.
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THE CLASSIFICATION OF TYPICAL SYNOPTIC PATTERNS
CAUSING ABNORMAL WARM SPELLS IN EARLY WINTER IN
NORTHERN AREA OF VIET NAM BY A SELF-ORGANIZING MAP
Vo Van Hoa', Du Duc Tien?, Tran Anh Duc?, Mai Khanh Hung?, Dang Dinh Quan?,
Nguyen Van Khiem?®, Nguyen Vinh An*

'Red-river Delta Regional Hydro-Meteorological Center
*National Center for Hydro-Meteorological Forecasting
*Ministry of Public Security Office
*Viet Nam Institude of Meteorology, Hydrology and Climate Change

Abstract: According to the observed data of daily average temperature and daily maximum tem-
perature in the Northern region of Viet Nam in the past 30 years in November (early winter month),
it shows that on average, 2 years occurred the days thatthe dailyaverage and maximum temperature
anomalies are quite large (above 5°C) and there are 4 warm spells lasting more than 2 days, almost
like a warm spell with the degree in the almost common event (over 40% of the stations in the North-
ern region reaches the maximum daily temperature from 32°C to 34°C). The paper uses the Self-Or-
ganizing-Maps (SOM) method to classify atmospheric circulation characteristics related to abnormal
warm spells in the northern region in the early winter. Compared with the artificial neural network
method, this is a straight transmission network using competitive, unattended technology. There-
fore, SOM is an appropriate tool in the multi-dimensional data research and exploration prob-
lem.Using JRA re-analysis data including pressure of mean sea level (related to the activities of the
western hot low pressure centered on India-Pakistan territory), geopotential height of 500hPa pres-
sure level (relative to the role of the Western Pacific Subtropical High Pressure), the classification
results based on SOM shows 2 or 3 typical clusters in which it is clear that the main and unique cause
related to the anomalies in activity of the western hot low pressure in the early winter months.

Keywords: Abnormal warm spell, Self-Organizing Map, early winter, northern area of Viet Nam.
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