Nghién ciru
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Tém tit
Cac su kién muwa cuc doan dat ra thach thuc lon cho cong tac quan ly thién tai,
nhat la tai khu vuc d&ng bc%ng Biic B9, noi co6 mdt do dan cu cao. Nghién cvuu nay
nham cdi thién ky nang du bdo cac sy kién muwa cuc doan thong qua viéc s dung ky
thudt Self-Organizing Maps (SOM) va phin cum K-means. Sir dung sé liéu khi quyén
ciia ERAS5 dé hoc SOM, sau d6 san pham dir bdo toan cau (GFS) dwoc sir dung cho
thur nghiém dw bdao mwa cuc doan. Nguong lwong mua cuc doan dwoc xdc dinh la 22,3
mm/ngay, twong tng voi xdc sudt tich lity 90 %. Bon hinh thé khi twong gdy mua cuwc
doan trong mua xudn da dwoc phdn logi dwa trén cdc ky thudt nhdn dang hinh thé
khéch quan tir 56 liéu ERAS bao gom: (i) Ranh dp thap qua Béc Bé két hop véi hoan
liru xody thap 1én dén do cao 1.500 m; (ii) Khong khi lanh hodc khéng khi lanh léch
dong nén ranh dp thap két hop voi hoan luu xody thap lén dén dé cao 1.500 m; (iii)
Hoi tu gio tw bé mdt lén dén do cao 5.000 m; (iv) Khong khi lanh kem front manh o bé
mdt két hop véi dong xiét can nhiét déi tang cao (500 mb); (v) Béo nhiét déi. Phwong
phdp SOM tiép tuc dwoc dp dung dé hiéu chinh dw bdo han 1 - 3 ngay ciia GFS, két
qud cho thdy dé cai thién ky ndng dw bdo dwoc phan nao cdi thién, nhdt la khi chi s6
khoang cach trung binh (md !) nhé hon 2,5. Nhitng két qua n’c‘zy cho ¢6 thé sir dung SOM
trong viéc cai thién ky nang dy bao mwa cuc doan han ngan.
Tir khéa: SOM; Mua cuc doan mua Xuén; Dong bang Bic Bo.
Abstract
Application of SOM technique for extreme rainfall forecasting during the Spring
season in the Northern Vietnam delta region
Extreme rainfall events pose significant challenges to disaster management,
particularly in the densely populated Northern Vietnam delta region. This study aims
to improve the forecasting skills of extreme rainfall events through the use of Self-
Organizing Maps (SOM) and K-means clustering. Atmospheric data from ERAS was
used to train the SOM, while global forecasting system (GF'S) products were utilized
to test extreme rainfall predictions. The threshold for extreme rainfall was defined as
22.3 mm/day, corresponding to 90 % of cumulative probability. Four synoptic patterns
responsible for extreme rainfall during the spring season were classified using objective
pattern recognition techniques from ERAS data, including: (i) A low-pressure trough
over Northern Vietnam combined with a low-level cyclonic circulation extending up
to 1500 m; (ii) Cold air or an eastward-slanted cold air mass compressing a low-
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pressure trough, combined with a low-level cyclonic circulation up to 1500 m, (iii)
Wind convergence from the surface to 5000 m, (iv) Cold air accompanied by a strong
surface front, combined with a high-altitude subtropical jet stream (500 mb); (v)
Tropical cyclones. The SOM method was applied to bias-correct GFS 1 - 3 day lead
forecasts, showing improved forecast accuracy, especially when the mean distance
index (md,) was less than 2.5. These results demonstrate the potential of SOM in
enhancing the quality of short-term extreme rainfall forecasts.
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1. Mé dau

Céc hé thong thoi tiét c6 thé gdy mua
cuc doan & ddong bang Bic Bo (PBBB)
vao thang 3 va thang 4 nhu: 1) Trong
thang 3 - 4, khong khi lanh van c6 thé hoat
dong, tuy voi cudng do yéu hon so vdi
mua Pong. Khi khong khi lanh két hop
v6i héi tu gié ¢ muc 1.500 - 5.000 m, co
thé gy ra mua 16n, mua dong dién rong
& khu vuc DBBB; 2) Ranh 4p thip hinh
thanh trén khu vuc phia Bic Viét Nam,
dac biét trong thang 4 - 5. Khi gié Dong
Nam mang theo hoi am tir Bién Dong
hodc vinh Bac B¢ bi héi tu doc ranh ap
thap, c6 thé gdy mua 16n kéo dai; 3) Gid
Tay Nam, khi tuong tac v6i ludng khi 4m
tir Bién Pong, c6 thé gy ra cic trin mua
cuc doan. Dac biét, trong giai doan thang
4 - 5, hién tugng hoi tu nhiét d6i bat dau
hinh thanh va di chuyén dan vé phia Béc,
lam tang cudng su bat 6n dinh trong khi
quyén, din dén céc tran mua 16n va dong
manh; 4) Ap thdp ndng phia Ty thuong
hinh thanh va hoat dong manh dan trong
thang 4. Khi két hop véi rinh gi6 Tay tir
phia Tay Béic B9, c6 thé gdy mua dong
cuc doan ¢ khu vuc BPBBB [4, 5, 6].

SOM, hay ban d6 tu to chtc, 1a mot
ky thudt hoc may khong giam sat dugc

phat trién boi tac gia Kohonen [10, 11],
st dung dé giam chiéu dir liéu va phan
cum cdc mau dit lidu c6 tinh chat tuong
ddng. SOM c6 kha ning truc quan héa dix
li¢u phtrc tap va nhan dién khéach quan cac
mAu (patterns) trong tap dit liéu da chiéu,
gitip phat hién cic mdi quan hé tiém 4n
giita cac bién khi quyén, vi vay cac nghién
clru trude day da dé xuat st dung ky thuat
SOM dé du béo lugng mua [7, 8, 9, 12,
13, 14, 15]. Tac gia [12] da thyc hién du
bao mua 16n trén luu vue thuong ngudn
Séng Nan, phia Tay Bic Thai Lan. Tac
gia da si dung SOM dé phan loai khach
quan céc hinh thé thoi tiét lién quan dén
lugng mua 16n thang 5 - 9 tir nam 1979 -
2007 trén thuong ngudn Song Nan, Tay
Bic Théi Lan. Két qua cho thiy thang 5
- 6 mua I6n chii yéu do gié mua mua He
huéng Tay ting cuong dang ké.

O Viét Nam, tic gia Nguyén Vian
Huodng (2012) [1] da st dung K-Means
dé phan loai cac hinh thé mua 16n cho
khu vuc Mién Trung va Tdy Nguyén.
Tac gia da xac dinh dugc 6 nhom hinh
thé gy mua 16n. Mic du cac két qua dat
duoc 1a rat kha quan, nhung nhuoc diém
16n nhat cta nghién ctru nay 1a viée xac
dinh 6 nhoém dugc thuc hién bdi chinh tac
gia dua trén cac thong ké synop co trude.

49

Tap chi Khoa hoc Tai nguyén va Méi truong - S0 55 - nam 2025



Nghién ciru

Hay noi khac, viéc ap dung phuong phap
K-Means thyc té 1a kiém nghiém lai cac
tong két cua du bao vién trude ddy, do dé
nghién ctru nay van mang tinh chi quan.
Pé khic phuc nhugc diém cia SOM, tac
gia Vii Anh Tuin (2015) [2] d& nghién
ctru két hop giira k§ thuat SOM két hop
K-Mean dé tao ra mot hé théng phéan tich
khach quan céc hinh thé thoi tiét gy ra
mua 16n & hau hét cac khu vuc Viét Nam.
Tac gia da st dung bo sb liéu JRA25
trong 33 nam (1979 - 2012) phan loai
cac hinh thé gy mua 16n (>50 mm/24h)
va chi ra dugc cac hinh thé thoi tiét gay
mua lon cho cac khu vuc Viét Nam trong
mua mua. Gan déy, tac gia Trinh Hoang
Duong va cong su (2023) [3] da nghién
cuu du bao rét dam, rét hai va mua 16n
trong mua Pong khu vuc Bac Bo. Nghién
ctru da ap dung SOM nhén dang céc hinh
thé cho timg niut SOM dé du bdo mua 16n
trong mua Dong. Qua trinh hoc SOM dua
trén cac yéu td khi quyén tir s6 liéu ERAS
cua Trung tdm dy bdo han vira Chau Au
(ECMWF) giai doan 1983 - 2016. Cu
tric SOM khi du bdo tugng tu nhu qua
trinh luyén SOM, nhung dua trén sé liéu
du bédo cia ECMWF, nut chién thing dua
trén khoang cach Euclid dé xac dinh hinh
thé twong tu v&i nit SOM trong qua trinh
hoc. Két qua du bdo mua 16n s& 1a kha
nang c6 mua Ién (tan suit) tuong tu nhu
nat SOM khi luyén.

2. S6 liéu sir dung va phwong phap
nghién ctru

2.1. 86 liéu sir dung

Nghién ctirustrdung: (1) S§1iéu ERAS
(1983 - 2015) véi do phan giai 0,25° véi
phamvitir0-35°N; 90 - 130°E. Céc trudng
khi quyén gdm gié muc 850 hPa (uv 850),
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khi 4p muc bién trung binh (mslp), d6 cao
dia thé vi muc 500 hPa (hgt 500) duogc
su dung lam dau vao cho SOM hoc nhim
phan loai hinh thé thoi tiét khach quan;
(2) S6 ligu khi quyén véi do phan giai
teong tu nhu qua trinh SOM hoc tu du
bao GFS (2016 - 2023) han du bdo 1 - 3
ngay cua Trung tdim Dy bdo M6i trudong
(NCEP) duoc sir dung dé thir nghiém du
béo dua trén SOM; (3) Sé liéu mua tai
15 tram khi tuong va sb liéu mua vé tinh
PERSIANN (Precipitation Estimation
from Remotely Sensed Information using
Artificial Newtral Networks) d6 phan giai
0,25° dugc nghién ctru sir dung cho phan
tich phan bd mua; (4) Tai liéu vé “DPic
diém khi tugng thity van hang nam” trong
giai doan 1994 - 2017 cho tong hgp hinh
thé thoi tiét trong mua Xuén.

2.2. Phwong phdp thir nghi¢m dw
bdo mwa cuc doan dwa trén SOM

Nghién ctru da sir dung cach tiép can
k¥ thuat SOM cho du bao lugng mua cuc
doan & PBBB trong miia Xuan (cu thé vé
ky thuat SOM cua cac tac gia [2, 3, 12,
13], ¢6 thé tom tat nhu sau:

- Ky thudt SOM: SOM duoc cu hinh
nhu mot mang ANN hai 16p, st dung
thudt toan hoc khong gidm sat (tu phén
tich dit liéu), bao gdm cac qué trinh hoc
lap di lap lai dé cap nhat dan cac nut dir
liéu trong ban dd dau ra cho dén khi hoi
tu On dinh dai dién cho khong gian dau
vao. Mdi buéc hoc ctia SOM bit déu bang
viéc chon ngiu nhién mot vecto trong
s6 dau vao. Cac vector dau vao cho 16p
dau ra c6 thé duoc tinh theo cong thic .
Qua trinh hoc SOM theo cac budc: (1)
Tim no-ron chién thiang (Best Matching
Unit - BMU), no-ron c6 trong s6 gan nhat
vGi mau dit liéu dau vao duoc chon lam
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BMU = argminij(x,wij). Khoang cach dugc
tinh bang khoang cach Euclid; (2) Cap
nhat trong s6: Trong s6 cua BMU va céc
no-ron lan cén dugc cdp nhat dé tién gén
hon dén gi4 tri cia mu dau vao: W
= W(t)+n(t)-h(BMU,t)-(X-W(t)). Trong do
W(t) la trong s0 hién tai; n (t)\ 1a toc do hoc;
(BMU,t) 12 ham lan can (neighborhood
function), x4dc dinh mtc d§ anh huong
cua BMU Ién cac no-ron lan can; X la
mau s6 ligu dau vao.

Trong SOM, cic vecto dau vao co
dac diém tuong tu s€ dugc anh xa va phan
loai vao cung mot don vi (nut/no-ron),

Piu vio

Véc to dau vao x(t) = (x(£), xz(t), ...

(N (t=1,....,

Nghién ciru

duoc dai dién boi mot vecto trong sb trong
16p canh tranh. Vecto trong s6 nay biéu thi
dac diém trung binh cia tat ca cic vecto
dau vao dugc anh xa vao nat d6. Ca vecto
dau vao va vecto trong sb déu ¢ clng s6
chiéu dé dam bao tinh twong dong trong
tinh toan. Trong SOM, céc nut c¢é thé cé
nhiéu hinh dang khéac nhau tily thudc vao
nghién ctru, nhu hinh vuéng hoac hinh luc
giac. Nghién ctru nay str dung cac nut cé
hinh lyc giac déu, vi dic diém cua né cho
phép khoang cach gitta mot nut va sau
nit 14n can gan nhit luén bang nhau trén
toan bo ban do, giup duy tri tinh nhét quan
trong viéc tinh toan va biéu dién dir lidu.
Lép canh tranh (Umatix)

Unit 49

T) il 54

X1 | X2 | X3

Samplel 1 3 2

- ﬁ:il i
3 »\

Sample2 4 1

Sample3 3 5 1

......

SampleT 4 1 5

n-dimension(xy ~x;,)

Véc to trong sd m (1) =(m{(1), my (), my(r)---

Lm(1),

""" m,(1) Unit 1 Unit 6

Hinh 1: M6 hinh khdi niém ciia SOM

- Phuwong phdap PCA: Cho tap dit liéu
gém n quan tric ciia m diém luéi X ppees X,
mot ma tran (X) kich thude (n x m). PCA
giam (X) bang cach chiéu hinh hoc né
1én kich thudc thdp hon duoc goi 1a cac
thanh phan chinh, v6i myc tiéu khai quat
X tbt nhat khi gidi han s6 lwong (k) thanh
phan chinh (PC). X c6 thé dugc viét dudi
dang ham ngau nhién cua X(t,s) nhu sau:
. Trong d¢ tat ca (k) véc to EOF. 1a truc
giao v&i nhau va bang gia tri riéng thir i®,

- Phuong phap Kmean: (1) Khoi
tao ngéu nhién hodc chon K tam cum
(centroids); (2) Tinh khoang céch gilra

timg diém dit liéu va cac tdm cum (t
khoang cach Euclid/ Mahalanobis); (3)
Tinh toan lai tim cum m&i bang cach lay
trung binh cua tit ca cac diém dir lidu
trong cum: . Trong d6 C, la tim cum I; S,
1a tap hop cac diém trong cum i.
- Phuong phap Bootstrap: Gia st ¢

mot tap dir liéu gdm 10 mau X, X, X5,

X, trong mot lan bootstrap sé& tao ra mot
tap dir liéu ngau nhién nhu X, Xg5 Xg5 Xq
X}s X3 X0 Xos Xy, X,, SOM s€ dugc huén
luyén trén tdp mau ngau nhién va quy
trinh nay ¢ thé lap lai 1.000 1an véi cac
tap bootstrap khac nhau.
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Trong giai doan huin luyén: Céc
truong khi quyén tir ERAS véi dau vao gom
4 bién khi quyén dugc sir dung. Ap dung
giam chiéu bang PCA, giit lai cac thanh
phan chinh (PC) ¢ d¢ tin cdy v6i phuong
sai trén 90 %, phuong phdp bootstrap
(B = 1.000) tao du 6n dinh véc to dau vao,
va sau d6 1a ap dung K-means cho phan
cum khéach quan va hién thi két qua truc
quan bang U-Matrix (Unified Distance
Matrix) (Hinh 1). U-Matrix 1& mt cong cu
truc quan manh mé trong SOM, dugc sir
dung dé biéu dién khoang cach giita cac
no-ron lan can trén ban d6. Hinh 3 biéu
dién khoang cich Euclid/ Mahalanobis
trung binh gilra cdc no-ron lan can. Céc
6 mau toi (mau xanh dam hon), biéu thi
khoang cach 16n gitta cidc no-ron, thuong
la ranh gidi gitra cac cum khac nhau. Céc 6
mau sang (mau xanh nhat) biéu thi khoang
cach nho gifra cdc no-ron, thuong dai dién
cho céc no-ron trong cung mét cum. Trong
hinh minh hoa, cac diém dit liéu (két qua
cua K-means) dugc gén vao cdc no-ron
trén ban do va dugc phan biét bang cac
mau khac nhau cho 4 cum tuong ng (tr
1 - 4) cho 4 hinh thé trong Hinh 5.

Trong giai doan dw bdo: Céu tric cia
SOM tuong tu qué trinh dao tao, cac bién
khi quyén giai doan 2016 - 2023 dugc su
dung tir du bdo cua m6 hinh GFS vi han
du béo tir 1 dén 3 ngay va lam dau vao
cho SOM. Bai bdo tinh todn khoang céach
rr{dj, vé co ban 1a khoang cach giira vecto
dau vao méi P= [P ,P,,... ,P ] va centroid
= [clj, Copees cdj] cua cum j (Iqu <K),
duoc chuan héa theo dd léch chuan cua
cum trong moi chiéu. Do do, khoang cach
do d6 tuong ddng gitta vector méi (dy
bdo) va tdm cum (centroid) trong khong
gian PCA sé la:

d

2
bi — Cij
md = Z( Oij )

i=1

trong do: p: Thanh phan thir ;i cia vector
dw bdo méi P; ¢,: Thanh phan tht i cua
tam cum ] ;0 D¢ léch chuan cua cum/ tai
thanh phan 7,

Néu khoang céch nho nhat min(md)
<z (v6i thtr nghiém z khac nhau, vector du
bao dugc gan cho cum c6 khoang cach mdj
nho nhat (,C = argnrlinjmdj). biéu nay ng‘hfa
1a hinh thé thoi tiét du bdo du twong dong
v6i hinh thé da xay ra trong lich sir thudc
cum d6. Dua trén phuong phap tuong tu,
luong mua cuc doan dugc du bdo s€ xay
ra trén khu vuc nghién ctru 1a twong tu vai
luong mua ctiia cum dugc du bao. Ngudng
cua min (mdj) duoc xac dinh sau khi thuc
hién mdt so thu nghiém dd nhay, trong dé
gia tri cua nd dugc thay ddi tir 0,5 dén 4.

Céae nhom hinh thé cho

L S6 liéu ERAS
SOM hoc (mslp; uv 850, hgt500)
PCA —»
Kmean —*

¥

o ; Pénh gia kha nang
Umaxtric kich thudc nhin dang hinh thé

(5 x 5 nnt)

Hinh 2: So d6 SOM hoc

pooyInogyBRU 343 L) SUDINGU WO 3IURISIP

Hinh 3: Bin do (U-matrix) phin cum SOM
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3. Thir nghiém dw biao mwa cuwe
doan trong thdi ky mua Xuan dua trén
SOM

3.1. Ung dung kj thuit SOM trong
phan loai hinh the

Théng ké va phan loai 21 dot mua
cuc doan dién rong tir ndm 1994 - 2017
(téng hop cac hinh thé tir dic diém khi
tugng thuy van hang nam), trén khu vuc
DBBB nhan thiy ¢6 05 nhém hinh thé chi
dao gay mua trong mua Xuan (Hinh 4): 1)
Khoéng khi lanh (KKL) va KKL nén ranh
ap thap; 2) Ranh 4p thap va ranh 4p thap
két hop cac hinh thé khac (hoi tu gio,...);
3) KKL két hop cac hinh thé trén cao (hoi
tu gi6 trén cao, dong xiét,...); 4) Hinh
thé trén cao (ria cao can, dong xiét,...); 5)
Xody thudn nhiét d¢i (XTND).

» KEL vt KKL nén rlnb fp ihip

» REnn &p thip vi rénh 2p thip kit
frp c2c hinh thé ichac (hoi tu gio,
KEKL kit hop céc binb thé wia cao
(b4 by gods trém cao, diing xid,.. )
il b o cao (rla cao cha, dong
Xigt,..)

= XTND

Hinh 4: Phin logi hinh thé gay mwa cuc
doan o dong bang Bic Bj

hinh the nhom 2

Nghién ciru

Dua trén chudi sb liéu ERAS giai
doan 1983 - 2015 trong cdc ngay xay ra
mua cuc doan dién rong, ngudng mua cuc
doan dugc xdc dinh 1a ngay c6 lugng mua
trén 22,3 mm/ngdy twong Ung X4c suét
tich litly 90 %, bai bao di tién hanh phan
cum SOM va duoc dan ra dudi dang ma
tran U-Matrix gom 25 nut (5 x 5) (Hinh
3). Céc ngay mua cuc doan dugc gén vao
cac cum dir liéu, trich xuat cac ngay nay
trong mdi cum nay tir d6 xay dung ban do
synop dac trung cho tirng cum theo th
tu (tir 1 dén 4) tuong Gmg trong Hinh 3
va cu thé (Hinh 5): Nhém 1/cum 1: Ranh
ap thap qua khu vuc Bac Bo két hop véi
hoan luu xody thap 1én dén d6 cao 1.500
m; Nhom 2/cum 2: KKL hoac KKL léch
dong nén rinh ap thap két hop véi hoan
luu xody thap 1én dén d6 cao 1.500 m;
Nhém 3/cum 3: Hoi tu gi6 tir bé mat 1én
dén d6 cao 5.000 m; Nhom 4/cum 4:
KKL kém front manh & bé mat két hop
v6i dong xiét can nhiét d6i ting cao (500
mb). C6 thé nhan thiy, két qua phan tich
4 hinh thé trong muia Xuédn dua trén SOM
phii hop véi 4 trong 5 hinh thé chii dao
d3 duoc téng hop hinh thé tir dic diém
khi twong thuy van [4] hang ndm tr ndm
1994 - 2017.

hinh the nhom 3

Ll

g

N

Hinh 5: Phén logi hinh thé gy muwa trén khu vuc dong bang Bic Bé. Trong hinh (a, ¢, e, g),
dwong contour la hgt500 hpa, véc to gio mue 500 hpa va té6 mau cho mslp. Trong hinh (b, d,
1> h), dwong contour la hgt850 hpa véc to gio gio muc 850 hpa, va mwa vé tinh PERSIANN
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Hinh 6 phan tich lwgng mua trung
binh (Tb) va cuc dai (Max) tai cac tram
& PBBB theo cac nhém: P6i voi nhém
1 (Hinh 6a): Phia Bic (Tam Dao, Ba Vi)
c6 Tb khoang 32 - 45 mm/ngay, Max
khoang 72 - 137 mm/ngay. Khu vuc trung
tam (Lang, Hung Yén) c6 Tb ting manh,
cao nhét tai Lang (179 mm/ngay). Phia
Nam ¢6 mirc cuc doan Ién nhat, Nam
Dinh dat Max cao nht toan khu vuc (264
mm/ngay), Tb cao nhét (59,7 mm/ngay).
Nhém 2 (Hinh 6b): Phia Bic ¢6 Tb khoang
30 - 34 mm/ngay, Max 56 - 100 mm/ngay.
Trung tdm c6 Tb khoang 36 - 45 mm/
ngay, Max tai Hung Yén dat 126 mm/
ngay. Phia Nam (Ha Nam, Nam Dinh) ghi
nhan Max cao nhit (145 mm/ngay), phan
anh mua cuc doan cuc bd. Nhom 3 (Hinh
6¢): Phia Bic Tb thip (22 - 37 mm/ngay),
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Max khong qua 137 mm/ngay. Trung tam
Tb khoang 36 - 50 mm/ngay, Max khoang
111 - 158 mm/ngay. Phia Nam cé Max
cao hon (134 - 158 mm/ngay), tram Ha
Nam dat 214 mm/ngay. Nhom 4 (Hinh
6d): Phia Béc c6 Tb thap nhat (30 - 36
mm/ngay), Max 136 mm/ngay. Trung tdm
Tb 6n dinh (30 - 46 mm/ngay), Max tai
Hung Yén dat 147 mm/ngay. Phia Nam
Max 100 - 153 mm/ngay, Phu Lién dat
cao nhit (202 mm/ngay). Nhu vay, phia
Bic ¢ lugng mua thap nhét, it mua cyuc
doan (Max cao nhit 137 mm/ngay). Khu
vue trung tdm duy tri mic Tb va Max 6n
dinh hon. Phia Nam c6 lugng mua cuc
doan nhat, dac biét tai Nam Dinh (Max
264 mm/ngay), cho thay anh huéng manh
m¢ cua cac hién twong mua l6n

Mura ti ¢ tram nhibm 3 Erminghy|

Hinh 6: Lugng mwa trung binh tai tram (Tb, mm/ngay) va cuc dai (Max, mm/ngay) theo 4
nhém trong giai doan hoc SOM: (a) C1, (b) C2, (c) C3, va (d) C4 6 dong bang Bic B
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3.2. Két qud thir nghiém dw bdo
muwa cuwc doan dwa trén ky thudt SOM

Bai bao sir dung SOM dé du bdo mua
cuc doan dién rong, dua trén 4 nhom hinh
thé da hoc tir dit liéu qud khtr, v6i két qua
“co” hodc “khong” xdy ra mua cuc doan.
Du bdo “cé” nghia 1 diéu kién hién tai
roi vao mot trong 4 nhom va “khong” khi
khong thudc cac nhom nay. Cac kich ban
mua trong qua khtr dugc dung lam tham
chiéu, vi du néu du béo roi vao nhém 2,
SOM dai dién cho hinh thé KKL va KKL
nén rinh ap thap, phan bé mua cuc doan
¢6 thé tuong tu nhu Hinh 5d va Hinh 6b
va cung theo dé 1a nhiing tdc dong di kem
nhu ngép lut trong qua khtr. Thong tin nay
g6p phan trong nhan dinh du bdo mua cuc
doan va tac dong cua chung, tuy nhién
tinh phtl hop cua gia dinh can duoc kiém
tra, vi bién doi khi hau c6 thé lam thay
d6i hinh thé thoi tiét va can tham khdo
nhiéu két qua dy béo trong qua trinh nhan
dinh, b1 vi du bao mua cuc doan la bai
todn khé béi tinh bién dong ctia mua viing
nhiét d6i 1a rat 16n.

Co thé nhan thiy két qua du bao
cua GFS théng qua Hinh 7, du bao han 1
ngay ¢ do tin cdy cao nhat, véi thoi gian
mua Ién dugc du doan chinh xac, nhung
thuong phong dai cwong d§ (Hinh 7a). Dy
bao han 2 ngay bt ddu c6 sy chénh léch
vé thoi gian va cudng d6, mot sb sy kién
mua lén bi bo sot hodc sai 1éch (Hinh 7b).
D4i véi han 3 ngay, sai léch ting déng ké,
voi xu hudng phong dai cuong do mua va
du bédo gia mua cao hon, lam giam d¢ tin
cdy (Hinh 7¢). Méc du d6 chinh xac giam
dan theo thoi gian, mo hinh van x4c dinh
dugc xu hudng chung cia lugng mua,
gop phﬁn hd trg nhan dinh vé tac dong
tiém tang ctia mua cuc doan. Hinh 7d dan

Nghién ciru

ra phan bd cac hinh thé thoi tiét (C1, C2,
C3, C4) tuong Umg vd4i cac ngay trong
mua Xuan, dugc phan loai va du bao vai
han 1 - 3 ngay cho thay tuong dong véi xu
huéng dinh mua 16n quan tric. Cac dinh
mua 16n (>40 mm/ngay) xuat hién khong
ddng déu nhung cé xu hudng gia ting vé
tAn sudt vao cac nam sau (dac biét giai
doan 2020 - 2023).

Kha nang dy bdo mua theo han dy bao

——— P 1 Obs

(a)

3 604

- 1

s [T
224 | |
S Il

- 2 e C3

2016 017 2018 2019 2020 2021 2022 2023
Mila Xudn chc nam

Hinh 7: Lugng mwa (mm/ngay) trong mua
Xudn trung binh DBBB khu vwe tir 2016 -
2023 ciia quan trdic tai tram (mau dé) va dw
bdo GFS (mau xanh) theo cdc han dw bdo
1 ngay (a), 2 ngay (b) va 3 ngay (c). (d) la
sw xudt hién (cé/khéong) ciia ngay muwa theo
cdc nhém dwoc dw dodn bang cdch sir dung
cdc trwong khi quyén tiv dw bdo GFS véi
han dw bdao tir 1 - 3 ngay
Hinh 7d cho thdy phan nao mdi lién
két truc tiép gitta kha nang nhan dién hinh
thé mua cuc doan. Bé danh gia cu thé hon,
viéc danh gia k¥ nang du bao cua SOM sé
tién hanh x4c dinh cac thanh phan cua chi
s6 danh gia nhu sau: (1) Trudng hop quan
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tric “cd” va du bao “cd” mua cuc doan
phai thoa man diéu kién: (i) Mua quan
trac xdy ra dién rong v6i mot ntra s6 tram;
(ii) Du béo roi vao niat SOM ¢6 hinh thé
trong qua khtr 1a 4 cum; (2) Truong hop
quan tric “khong” va du bao “khong™:
(i) Quan tric khong xay ra dién rong trén
mot nira s6 tram; (i) Du bao ¢6 nat SOM
khong thudc 4 hinh thé thudc 4 cum. Vi
su két hop truong hop “c6” va “khong” ¢6
thé sé tinh todn cac chi s6 danh gia. Diéu
nay ciing dugc thuc hién dé tinh A, B, C,
D tryc tiép tir lugng mua ciia GFS twong
{rmg v6i cc hinh thé di xdc dinh nay.

Két qua cho thiy du bao dua trén
SOM, chi s POD phd bién 0,4 - 0,55,
trong mot vai truong cao hon hoic thap
hon. Néu xem xét chi s FAR (1-FAR
thip) c6 thé thay ti 1& dy bdo khdng kha

S0M - Extroam Rain- Leadtime: 1

Py

Frababiiity o Detection (FOD)
Crithcal Sisccess nden [CSH
Frahabiity o Detection

50M - Extroam Rain- Leadtime: 2

tmmd 3, Mhewnaf o Lmat 2 fhee 1 @ Leed ) s

cao pho bién 0,7 - 0,98 cho céc han du
bao. Nguyén nhan c6 thé 1a do mac du diéu
kién khi quyén trén dién rong rat thuén loi
nhung khong phai lic nao mua 16n ciing
roi vao khu vuc nghién ctu. Ngoai ra,
mua bién d6i khd manh m&, hinh thé gay
mua l6n trong nghién ctru chi dugc phan
tich trén co sé trung binh hang ngay co
thé ciing lam giam su phan tich ctia SOM.
Thtr nghiém vdi cac ngudng z khac nhau,
& day dua ra 3 ngudng z 13 4, 2.5, 1, két
qua cho thdy z = 2.5. Cac chi s6 danh gia
cao hon, cho thiy sir dung ngudng nay
s€ la phu hgp hon cac ngudng khac trong
bai todn thtr nghiém dy bdo mua cuc doan
trong mua Xuan (thang 3, 4, va 5) (Hinh 8
va 9) boi vi s6 ngay mua dién rong it ciing
6 thé dan dén kha ning phan tich khach
quan caa SOM han ché dang ké.

50M - Extream Rain- Leadtime: 3

Prooability of Detection (POD|
3 H £ 3
Crtical Success index (CSH)

Cithcal Sisccess dnden [CSH

tio (1-TAR) Success Anho (1-548)

B e b tiwesdS o Lewt 3ol

Hinh 8: Gidn dé hiéu suit dw bdo xdy ra mwa cuc doan cho viing nghién civu dwa trén
SOM theo han du bdo 1 (a), 2 (b) va 3 (c) ngay; Cham tron mau doé cho nguong mdj <2.5;
Hinh ving mau cam cho nguwong mdj <1.0 va dau cong cho mdj <4.0

GFS - Extream Rain- Leadtime: 1

ol Secoess indew [C50)

Probateisty of Detection (FO0)
Frobabiity of Debection (FOD)
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Hinh 9: Gidn dé hiéu sudt dw bdo xdy ra mwa cuc doan cho viing nghién ciru dua trén
GFS theo han dw bdo 1 (a), 2 (b) va 3 (¢) ngay; Cham tron mau do cho nguwéong mdj <2.5;
Hinh viing mau cam cho nguwong mdj <1.0 va dau cgng cho mdj <4.0
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So sanh giita céc chi sé cua du bao
dua trén SOM va truc tiép tir GFS cho
thiy céc chi s POD déu cao hon véi tri s6
khoang 0,2 - 0,4. Tuy nhién du bao khdng
kha cao, chi s6 1-FAR dao dong tr 0 - 0,2.
Nhin chung két qua nghién ctru nay thip
hon so v6i nhitng nghién ctu trude day
vé ting dung SOM trong xdy dung cong
nghé du bdo mua 16n vung nhiét déi va
ngoai nhi¢t ddi, cling nhu khu vuc Thai
Lan [12]. Tuy nhién, c6 thé thay rang kha
nang du bao vé su xuét hién cua lugng
mua cuc doan trén khu vuc DBBB co6
thé dugc cai thién déng ké trong mot )
truong hop bang cach st dung SOM trong
ca 3 han du bao.

4. Két luan

Nghién ctru nay véi muc tiéu Ung
dung phuong phap SOM trong du bao
mua cuc doan trén khu vuc dong bing
Béc Bo da thu dugc mot sd két luan sau:
1) Trén co s& ngudng luong mua 22,3
mm da cac dinh cac ngay mua cua dot
mua dién rong, cac ngay mua nay la
co s6 cho x4c dinh 4 véc to dau vao tir
ERAS. Két qua cho thiy SOM cé thé
phan tich khich quan dugc 4 hinh thé
chinh: (i) Ranh ap thip di qua khu vuc
Bic Bo két hop vé6i hoan luu xody thip
1én dén do cao 1.500 m; (ii) Khong khi
lanh hodc khong khi lanh 1éch Dong nén
ranh 4p thap két hop véi hoan luu xody
thap 1én dén d6 cao 1.500 m; (iii) Hoi tu
gio tu bé mat 1én dén d6 cao 5.000 m;
(iv) Khong khi lanh kém front manh ¢ bé
mit két hop v6i dong xiét can nhiét doi
tang cao (500 mb); 2) Trong qué trinh
du béo, céu tric SOM la twong tu nhu
qua trinh hoc SOM, s6 liéu dau vao 1a du
bdo han 1 - 3 ngay cua GFS (hi€u chinh
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du bao dua trén SOM). Két qua danh gia
du bao “co” va “khong” xudt hién mua
cuc doan cho thay véi ngudng mdj < 2.5
cho két qua du bdo tdt hon, trong mat
s6 truong hop str dung SOM, két qua du
béo duoc cai thién dang ké.

Loi cam on: Bai bdo chin thanh
cam on sy hd tro ctia dé tai “Nghién citu,
t6ng hop va danh gid tiém nang cdc dang
tai nguyén nang luwong mat troi, gio,
song, thuy triéu, dia nhiét, sinh khéi, lwra
chon cdac dang tai nguyén nang lwong
phit hop ¢6 thé phdt trién & Viét Nam”.
Mi s6 TNMT.2023.05.01 do ThS. Tran
Quang Nang 1am cha nhiém da hd tro s6
liéu, phwong phap danh gia két qua trong
qua trinh thuc hién va cong bd nghién
ciru nay.
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