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Abstract: In this study, the equations for estimating the number of tropical cyclones (TCs) at a 6-
month lead-time in the Vietnam East Sea (VES) have been developed and tested. Three multivariate
linear regression models in which regression coefficients were determined by different methods,
including 1) method of least squares (MLR), 2) minimum absolute deviation method (LAD), 3)
minimax method (LMV). The artificial neural network model (ANN) and some combinations of the
above regression models were also used. The VES was divided into the northern region above 15°N
(VES_N15) and the southern one below that latitude (VES_S15). The number of TCs was calculated
from the data of the Japan Regional Specialized Meteorological Center (RMSC) for the period 1981-
2017. Principal components of the 14 climate indicators were selected as predictors. Results for the
training period showed that the ANN model performed best in all 12 times of forecasts, following
by the ANN-MLR combination. The poorest result was obtained with the LMV model. Results for
the independent dataset showed that the number of adequate forecasts based on the MSSS scores
decreased sharply compared to the training period and the models generated generally similar errors.
The MLR model tended to give out the best results. Better-forecast results were obtained in the
VES_N15 region followed by the VES and then the VES_S15 regions.
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Tém tat: Trong nghién ciru nay cac phuong trinh du bao sb lugng xody thuan nhiét déi (XTND)
han 6 thang trén khu vuc Bién Dong (VES) da dugc xay dung va thir nghiém. Ba md hinh hdi quy
tuyén tinh da bién trong do cac hé s0 hdi quy duge xac dinh béng cac phuwong phap khac nhau, gom
1) binh phuong t6i thiéu (MLR), 2) do léch tuyét doi nho nhit (LAD), 3) minmax (LMV), va mo
hinh mang than kinh nhan tao (ANN) cong v6i mot s6 to hgp cac md hinh trén voi nhau duoc st
dung. Khu vyc Bién Dong duoc chia thanh 2 viing phia bic (VES_N15) va phia nam (VES_S15) vi
tuyén 15 d6. Yéu té du bao duoge tinh tir tap sb lieu XTND tai Trung tam Khi twong chuyén ving
cua Nhat Ban giai doan 1981-2017. Cac thanh phén chinh cua 14 chi s6 khi hau duoc lva chon lam
nhan tb du bao. Két qua danh gia sai s6 du béo trén b sb lidu phu thude cho the”iy mo hinh ANN cho
két qua du bao t6t nhat ¢ ca 12 thoi diém du béo, tiép d6 1a cac két qua t6 hop voi mo hinh ANN,
MLR va kém nhét & mé hinh LMV. Két qua thtr nghiém du bao trén bo s6 lidu doc 1ap cho théy )
lwong cac so dbd du bao “dat” theo ngudng chi sé MSSS gidam so v6i thoi ky du béo phu thude va
nhin chung sai s6 ctia cic mé hinh c6 su twong déng nhau. M6 hinh MLR ¢6 xu hudng cho két qua
duy béo tdt nhat. Két qua dy bao tdt hon cling nhan dugc trén ving VES_N15, tiép theo la vung VES

va thép nhét trén vang VES_S15.

Keywords: Tropical cyclone, Seasonal prediction, Vietnam East Sea (VES).

1. Mé dau
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déi (goi chung 1a xoay thuan nhiét d6i - XTND)
da dugce thuc hién. Hau hét trong sb do tap trung
vao hai 6 bio 16n nhét thé gidi 1a 6 bao Tay bic
Dai Ty duong va 6 bio Tay bic Thai Binh
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duong trong d6 c6 khu vuc Bién Pong. Vé
phuong phéap du bao c6 thé chia thanh ba nhom
chinh: 1) Nhém phuong phap thong ké truyén
thdng hay thong ké kinh dién (TKTT); 2) Nhom
phuong phap théng ké - dong luc va 3) Nhom
phuong phap mo hinh dong luc.

Dy bao bang phuong phap TKTT la dya
trén moi quan hé thong ké gitta yéu t6 du bao va
tap cac nhan t6 du bao duoc xay dung tor mot tap
sb liéu phu thudc trong qué khir, sau d6 ap dung
mdi quan hé nay cho tuong lai. Cac md hinh
TKTT dugc st dung rong rai trong bai toan du
bao hoat dong cua XTND [1-6]. Trong cac cong
trinh nay, yéu té du bao 1a sd lu(mg va sd ngay
hoat dong ciia XTND trén cac vung khac nhau,
cht yéu ¢ Pai Tay Duong va Tay Thai Binh
Duong. Céac nhan t6 du bao c6 thé 1a nhitng nhan
t thudc nhom ENSO, nhu di thuong nhiét do bé
mit bién (SSTA) trén cac ving Nifiol+2, 3, 4,
3.4, hodc cac dic trung hoan Iuu khi quyén va
dai dwong qui mé 16n nhu chi s6 dao dong tua
hai nim tang binh luu (QBO), chi sé dao dong
nam (SOI), v.v. Xuat phat tir co s& nay hoat dong
ciia XTND trén khu vuc Tdy Béac Thai Binh
Duong ciing dd dugc mot sd tac gid quan tam [7-
9]. Bén canh d6, phwong phap hoi quy timg budc
nhiéu bién ciing di dugc sir dung dé loc nhan t6
dy bao nham du bao han mua su hoat dong cua
XTND [10]. Nhin chung, cac tac gia khong chi
du bao sb luong XTND ma con dy bao ca sb
lugng cac con bao manh cling nhu chi sb “hoat
dong bdo chuin hoa” - NTA (Normalized
Typhoon Activity). Cac nhan té du bao dugc lua
chon theo nguyén tic 1am cuc tiéu hod sai s6 dy
bao chir khong don thuan dya trén sy phi hop
v6i s6 lidu qua khir. Két qua cta nghién ctru cho
thay xéc suat dy bao dua trén t6 hgp cac mé hinh
thdng ké 1a hop 1y so voi thuc té. Ngoai ra, con
6 thé ké dén cac cong trinh st dung mé hinh
thong ké dé dy bao tan suat hoat dong hoic ving
hoat dong ctia bao dugc trinh bay tai [12-16] v.v.

béi voi Viét Nam, céc cong trinh du bao
XTND som nhét thudc 16p du bao thoi tiét chu
yéu nam trong khoang nhiing thap ky 1970-1980
va thuong tap trung vao cac md hinh thong ké va
mot s6 thu nghiém bs‘ing mo hinh s tri, dic biét
sau khi cac md hinh sé bat dau dugc ing dung,

ca cac mo hinh chinh 4p hai chiéu va mé hinh ba
chiéu day du. Trong sd cac cong trinh nghién ciru
vé XTND & Viét Nam, anh huong cia ENSO dén
hoat dong ctia XTND trén Bién Pong la chu dé
dugc nhiéu tac gia quan tdm [17]. Xu thé hoat
dong cia bio cling duoc dé cap dén [18-23]. Dy
bao mua sy hoat dong cta bao trén khu vuc Tay
Bic Thai Binh Duong va Bién Pong da duoc
Nguyén Vin Tuyén (2008) trinh bay kha chi tiét
[24, 25]. Trén co s& cong cu thong ké véi bd
nhan t6 du béo 1a cac chi sd khi hau tac gia da
khao sat kha nang du bdo han mua sb lugng bao
cho khu vuc Bién Pong. C6 thé néi day 1a mot
trong nhitng cong trinh dang chu y nhat vé du
bao mua s6 luong bdo bang phuong phap thdng
ké. Viéc nghién ctru dy bao han mua sb lugng
XTND ciing da duogc dé cap ¢ chung muc nhét
dinh thong qua viéc cac tic gia da chi ra mdi
quan hé gitra su tdng nhiét do mat nudc bién
trung binh mua bao véi hoat dong cia XTND
trén Bién Pong [26].

Bai bdo nay s& trinh bay mét sé két qua du
bao sd lwong XTND hoat dong trén khu vuc Bién
Pong bang cac md hinh thng ké khi sir dung cac
chi s6 khi hau 1am nhén t6 dyu bao. Phuong phap
va 6 liéu duoc st dung trong bai bao dugc trinh
bay trong muc 2. Muc 3 12 nhiing két qua nghién
ctru chinh. Mot vai két luan duge dua ra trong
muc 4.

2. S6 liéu va phwong phéap nghién ciru
2.1. Nguon sé liéu

S6 lwong XTND trén khu vuc Bién Dong
(VES) duoc khai thac tir bo so liéu quy dao bio
cua Trung tdm Khi tuong chuyén ving Nhat Ban
(RSMC) tai [27]. Toan by khu vuc VES dugc
chia thanh hai viing 1a phia bac va phia nam vi
tuyén 15 d9, twong tng ky hiéu 1a VES N15 va
VES_S15. Trén méi mt ving, XTND dugc tong
hop cho timg thang lam yéu tb du bao, theo do
yéu t6 du bao cua thang hién tai la tong sd XTND
dat cudong do tir ap thap nhiét d6i trd 1én (tie toe
d6 gi6 manh nhat dat tir cap 6 tré 1én) ctia 6 thang
tiép theo. Chang han, VES N15 01 la tong s6
XTND tir thang 2 dén thang 7, VES N15 02 1a
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tong sO XTND tur thang 3 dén thang 8 cua vung
Bién Dong nam ¢ phia bac vi tuyén 15 do, v.v.
Do viéc phan ving hoat dong nén mot con bao
néu xuat hién & ca hai viing phia bic va phia nam
vi tuyén 15 do s& dugc tinh 13 hai con.

S6 liéu cac chi sé khi hau (ClimIDX) duoc
khai thac tai website cua Co quan quan ly b1en
va khi quyén Hoa Ky [28]. Trong s6 cac chi s6
ClimIDX nay, mot s6 c6 do dai chudi tir khoang

1979-1980 dén nay, mot sb khong dugc cap nhat
thuong xuyén. Véi muc dich sir dung cac chi s6
nhu 13 nhitng nhan t6 du bao nghiép vu, trong
nghién ctru nay 14 chi ) duoc lya chon nhu thé
hién trong Bang 1. Ca hai tap s6 liéu yéu td du
bao va 14 nhan t6 dy bao dugc chia lam hai giai
doan: 1) tap s6 liéu phu thudc tir 1981-2010 (30
nam) va 2) tap sb liéu doc lap tir 2010-2017 (8
nam).

Béang 1. Danh sach 14 chi s6 khi hau duogc lva chon 1am nhan t6 du bao

7T Chiso Mb ta
1 ONI Chi s6 Nifio dai dwong (Oceanic Nifio Index)
2 SOl Chi s6 dao dong Nam (Southern Oscillation Index)
3 Nino3.4 Nhiét 3o bé mat bi_én (SST_) _ph|'a boéng trung tdm Thai Binh Duong nhiét déi
(East Central Tropical Pacific SST)
4 MEI Chi s6 ENSO da bién (Multivariate ENSO Index)
Di thuong khi ap mi ién vung xich an kh Indonesia (E rial
5 RINDOSLPA g L P (Standardined Anomalies) + o aens
6 REQSOI R; (t)hr:]I;IilgS;i)ao dong Nam vung xich dao (Equatorial SOI (Standardized
7 BEST Chi s6 ENSO theo chudi thoi gian (Bivariate ENSO Timeseries)
8 PDO Dao dong thap ky Thai Binh Duong (Pacific Decadal Oscillation)
9 DMI Chi s6 dao dong ludng cuc (Dipole Mode Index)
10 TNI Chi s6 khuynh huéng Nifio hay chi s6 Nifio-chuyén dich (Trans-Nifio Index)
11 PNA Chi s Bac My Théi Binh Dwong (Pacific North American Index)
12 WHWP Vuc néng Ban cau Tay (Western Hemisphere Warm Pool)
14 WP Chi s6 Tay Thai Binh Dwong (Western Pacific Index)
14 QBO Dao dong tua 2 nam (Quasi-Biennial Oscillation)

2.2. Phwong phap nghién cuu

2 .
— ¥ aix;j)” — min (2)

Z?:l()’i — Qg

M6 hinh thong ké truyén thong: Ba md hinh
TKTT dugce sir dung trong nghién ctru nay déu
1a cic md hinh héi quy tuyén tinh da bién:

y = ag + XL, a;x; (1)

Trong d6 y 1a yéu t6 du bao, Xj voij =
1,2, ...,m la cac nhan to du bao, cac hé so6 hoi
quy ag, aq,as, ..., a,, duoc xac dinh theo ba
phuong phap khac nhau:

Phuong phép binh phuong t6i thiéu (MLR):

Phuong phép do léch tuyét ddi nho nhat (LAD):

Z?:llyi — Qg
Phuong phap minimax (LMV):

min(max|y; — ag — Xty ajx;j|, i =
1,2,..,n) (4)

Trong cac cong thie (2)-(4), yi, xij tuong
ing 1a gia tri quan tric thu i (i=1,2,...,n) cia yéu
t6 du bao y va cac nhan té dyu bao x](J =1,2,...m).

— ¥ x| — min (3)
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MG6 hinh mang than kinh nhan tao (ANN):
Bén canh 3 md hinh TKTT ké trén, nghién ctu
nay con thir nghiém véi mé hinh mang than kinh
nhan tao (ANN). ANN i sy mb phong cau trdc
va hoat dong cuia bo ndo nguoi, duge hinh thanh
tir nhitng don vi riéng 1¢ goi 14 nhiing té bao than
kinh nhén tao (hay neuron nhan tao). Nghién ctu
nay sir dung loai ANN pho bién 1a mang feed-
forward voi mot 16p an, cac neuron thudc 16p an
nhan ham kich hoat dang sigma v6i hé s6 a=1,
cac neuron thudc 16p dau ra khong st dung ham
kich hoat. Tong céac sai sd E trén tit ca cac
neuron dau ra duge xac dinh qua biéu thuc:

Ew) = %ZdeD Y keouputs(tea — 0ka)* (5)

O day D 1a tap s6 liéu luyén, tala gid tri dich
(gi4 tri mong mudn), Ok 12 gié tri dau ra cua vi
du luyén thir d. Muc dich ctia nghién ctru 1a cuc
tiéu hoa E trong khong gian W. Qua trinh cuc tiéu
hoa nay (con duge hiéu 1a qua trinh hoc cua
ANN) duoc tién hanh theo thuat toan lan truyén
nguoc [30]. Két qua cudi ciing sé& 1a tap cac trong
sd w va ap dung mang ANN thu dugc vao du
bao.

Dé giam b6t s6 lwong nhan th du bao c6 mat
trong cac phuong trinh (1) nhung van bao toan
dugc luong thong tin can thiét, k¥ thuat phan tich
thanh phan chinh (PCA) duoc ap dung cho tap
s6 lidu ClimIDX. Ky hiéu X(n,m) 1a ma trin sd
liéu phu thudc ctua cac ClimIDX, trong d6 n la
d6 dai chudi thoi gian, m 1a s6 chi s6 ClimIDX
(m=14). C6 thé biéu dién X(n,m) dudi dang:
X(n,m) ~ EOF(n,k).PC(k,m),k <Km (6)

Trong d6 EOF(n,k) la k ham tryc giao thuc
nghiém, PC(k,m) 12 k thanh phan chinh dugc giir
lai. Khi d6 thay m=14 chi s6 X ban ddu 1am nhan
t6 du bao 1a k<<m ham tryc giao thyc nghiém
EOF dugc st dung. Uu diém cua viée st dung
c4c EOF lam nhén t6 dy bao 1a chung khong
tuong quan véi nhau. Khi tién hanh dy bao trén
chudi s6 liéu doc 1ap, tmg voi mdi vector nhan t6
du bao ban dau X(i,m), xem PC(k,m) la khong
dbi, c6 thé nhan duogc gia tri cac nhan té du bao
EOF(i,k) nhu sau:

EOF(i, k) = X(i, m). PC'(m, k) )

Trong d6 PC'(m, k) 1a ma tran chuyén vi
caa PC(k,m).

M& hinh t6 hop: Tt 4 md hinh thong ké ké
trén (MLR, LAD, LMV va ANN), dé ting thém
cac truong hop khao sat, nghién ciru nay da xem
xét thém ddi véi cac to hop giita mé hinh MLR
va LAD ki hi¢u 1a E12; tuong tu nhu vy 1a E123
(t6 hop cta cac md hinh MLR, LAD, LMV),
E124 (t6 hop MLR, LAD, ANN), E14 (t5 hop
MLR, ANN) va E1234 (t6 hop MLR, LAD,
LMV, ANN).

2.3. Phuong phdp danh gid chdt lwong mé hinh
du bao

Pé danh gia chat lugng cac md hinh du béo,
nghién ciru sir dung cac chi sd sai sd trung binh
(ME), sai sb tuyét d6i trung binh (MAE), sai s6
binh phuong trung binh (RMSE) va hé sb twong
quan (Corr) giita gia tri du bao va gia tri quan
trac. Véi ki hiéu Fi va O; twong tng 13 gia tri du
bao cuia m6 hinh va gia tri quan tric vé s lugng
XTND cua 6 thang lién ké sau d6 (trong do
i=1,2,..., n, v6i n la dung lwong mau), céc sai s6
nay duqc tinh toan nhu sau:

Sai s6 trung binh:

1
ME = —¥i_,(F; — 0) 8
Sai s6 tuyét ddi trung binh:

MAE—— ~LlF; =04 9

Sai s6 binh phuong trung binh:

RMSE = \/%2;;1(& - 0;)? (10)

Hé sb twong quan:

Z?:l(Fi_F)(Oi_a) (11)
[5y(FP) 5, (0-0)"

Ngoai 4 chi s trén, dé danh gia két qua du
bao cua mo hinh voi giu bao khi hdu, nghién ctru
nay xem xét thém diém ky nang MSSS cua cac
phuong tr’inh du bao, MSSS duoc tinh toan dua
trén sai so binh phuong trung binh:

T (Fi=0)?

MSSS=1— b——— 12
2y, (0-0a)° (12

Corr =
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O day, Ocl 1a gid tri trung binh khi héu, dugc
tinh trén chudi sé liéu giai doan 1981-2010 (30
nam). Gia tri MSSS s€ nam trong khoang (-o0,1)
v6i gia tri 1 ¢6 nghia m6 hinh hoan hao trong khi
gia tri nhd hon hodc bang 0 c6 nghia mé hinh
khong c6 k¥ ndng hay chinh x4c hon mo6 phéng,
du bao ctia m6 hinh khong tdt hon so vai du béo
khi hau. O nghién ciru nay xac dinh tiéu chi “dat”
d6i véi mot mo hinh khi chi s6 MSSS >0 tirc 1a
mo hinh “dat” khi c6 k¥ nang dy bao cao hon du
bao khi hau.

3. Két qua va thio luin

3.1. Mot sé ddic diém s6 lwong xoay thudn nhiét
doi 6 thang lién tiep sau thang dw bao

S6 lwong XTND trung binh tich liiy 6 thang
lién tiép tinh tir sau thang dy bao (TCs_6mon)
trén khu vuec VES va VES N15, VES S15 duoc
thé hién tai hinh 1 véi céc gia tri dac trung chira
tai bang 2.

Céc két qua cho thdy phan 16n TCs_6mon
thong ké duoc & khu vyc VES ciing duoc ghi
nhan xuat hién tai ving VES N15 véi nhiing
dién bién twong ddng nhau & cac thoi diém céac
thang trong nam, dac biét la ¢ thoi diém tur thang
1 t6i thang 4 hang nam. Nhin chung sé luong
XTND ctia 6 thang lién trudc thoi diém dy bao
tai 3 vung c6 su khéc biét rd rét hon so s6 liéu
XTND hang thang, tuong Ung voi tung thang
trong nam gia tri ndy cao nhét trén khu vuc VES
va thap nhat tai ving VES_S15. Mic du vay, do

thi TCs_6mon van duy tri sy twong dong giita
khu vuc VES va VES N15, trong do tap trung
ph?m 16n vao cac thang 4, 5, 6 va dat cuc dai vao
thang 5 trong khi TCs 6mon tai vung VES_S15
¢6 xu hudng tap trung & cac thang 5, 6, 7 va 8§,
voi mirc chénh 1éch gitra cac thoi diém 1a khong
16n va thap hon so voi 2 khu vye con VES va
VES_NI5 (thé hién chi c6 mot phén s6 it XTND
xuat hién tai VES dich chuyén xudng phia Nam
vi tuyén 15 d¢ trong cac thang cudi nim (thang
10, 11 va 12).

Nhu vay c6 thé thdy rang, viéc lya chon
TCs_6mon nhu 14 cc nhan t6 dy bao thi dé dy
bao cho mua bao chinh (thdng 6 téi thang 11
hang nim) ta quan tm ti so dd du béo tai thang
5 hay dé xem xét nhitng XTND “bat thuong”
xudt hién vao nhing thoi diém duoc cho la
khong phai muia bio ta nghién ctru t6i so d6 du
bao thang 11 va dé du bao cho 1 thang thi ta tién
hanh du béo 2 thoi diém thang lién trude sau khi
da xir 1y hiéu chinh véi két qua da co cua thang
trudc do. Theo kinh nghiém cia cac nha du bao
hoat dong bao thi do két qua du bao XTND nhin
chung chua cao nén cung véi gid tri du bao cac
gid tri trung binh nhiéu nam hay d¢ léch chuan
cua tap luyén dé tién can nhic khi phat bao hoac
ngudi ding co thé dé dang can nhéc trong timg
mg dung cy thé [24, 25, 30-32]. Tai nghién ctru
nay, cac gia tri dic trung thong ké sé luong
XTNBD tich lity 6 thang lién tiép sau thang du bao
(TCs_6mon) cho cac viung VES, VES N15,
VES_S15 duoc tinh toan va chi ra tai bang 2.

12.0 4

10.0 -

8.0

6.0

40 4

0.0

——VES ——VES_S15

a -*././.’H.\.\
~u

VES_N15

ml m2 m3 m4 m5

T T T T T |
m7 m8 m9 ml0 mill mi2

Hinh 1. S6 lugng TCs_6mon trung binh thang giai doan 1981-2017 cuia cac ving VES, VES_S15 va VES_N15.
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Bang 2. Dic trung thong ké yéu té du bao TCs_6mon trén khu vie VES, VES_N15, VES_S15 theo tung thang
tuong Gng la cac thoi diem du bao cua thang 1 toi thang 12

S6 bac trung

- A TL T2 T3 T4 T5 T6 T7 T8 T9 TI0 Tl TI2
liéu  thong ké

Cuc dai 70 100 120 130 160 170 130 110 70 6.0 40 50

Cuc tiéu 10 20 30 40 60 50 40 20 00 00 00 00

w Trungbinh 36 54 72 87 96 92 74 58 40 25 16 21

€ Trungvi 40 50 70 80 90 90 70 55 40 20 10 20

Cuc dai 40 40 50 60 70 60 60 70 60 60 40 40

= Cyc tiéu 00 00 00 00 00 00 00 00 00 00 00 00

o Trungbinh 12 14 16 22 31 34 32 31 28 22 13 11

S Trungvi 1.0 10 10 20 30 30 30 30 30 20 10 10

Cuc dai 70 100 120 120 140 120 90 90 50 40 20 40

3 Cyctiéu 10 20 30 40 40 30 20 10 00 00 00 00

5, Trungbinh 34 51 69 82 85 75 58 41 23 11 08 17

Y Trungvi 30 50 70 80 80 70 60 40 20 10 10 20

3.2. Pdnh gid chat lwong ciia cdc mé hinh thong
ké dw bao han mua so lwong xoay thudgn nhiét doi
trén Bién Dong

Str dung 4 md hinh thdng ké (MLR, LAD,
LMV, ANN) va 5 mé hinh t6 hop (E12, E123,
E124, E14, E1234) nhu da trinh bay & trén
nghién ctru d tién hanh dy bao han 6 thang s6
lugng TCs_6mon hoat ddng trén cac ving VES,
VES_S15 va VES NI5 trén tip sd liéu phu
thudc (giai doan 1981-2010) va trén bo s lidu
doc 1ap (giai doan 2010- -2017). Sai s6 MAE va
h¢ s6 tuong quan (Correlation) duoc dan ra tai
cac hinh 2, 3 duoi day (sai s0 ME, RMSE dugc
tinh toan nhung khong hién thi & day).

Tong thé chung qua cac gié tri sai s6 c6 thé
thay 6 trén bo s6 liéu phu thuéc md hinh ANN
cho két qua du bao tét nhat ¢ ca 12 thoi diém dy
bao (twong tng voi 12 thang), thim chi ME,
MAE va RMSE ¢ m6 hinh nay dat téi gan mirc
gia tri ly tuong (gia tri sai s& ME, MAE va
RMSE gan bang 0 va hé s6 tuong quan gin bang
1), tiép d6 1a cac két qua to hop véi mo hinh

ANN. O nhém cac mé hinh thong ké truyen
thong, mo hinh MLR ¢6 két qua t6t hon ca, tiép
dén 1a mo hinh t6 hop E12 (MLR véi LAD) va
két qua du bao kém nhét khi sir dung md hinh
LMV (hinh 2, hinh 3). Két qua cac chi sb sai s6
nay co su thay ddi khi thu nghiém du bao trén bd
s6 liéu doc lap, cac gia tri ME, MAE va RMSE
& mo hinh ANN va LMV cho thay mirc d6 hiéu
qua giam di nhiéu so voi thoi ky luyén trén bo s6
lidu phu thudc, nhin chung gia trj sai s6 cta cac
md hinh con lai thé hién twong ddi giéng nhau,
gié tri sai s6 MAE, RMSE trén khu vuc VES va
VES_N15 cao ¢ nhimng thoi diém du bao cho
mua bao chinh (thoi diém duy béo tai thang 4, 5,
6) trong khi ¢ khu vuc VES S15 céc gié tri nay
¢6 phan ting nhe ¢ nhing thang cudi nim. Bén
canh d6 ciing can luu ¥ sy xuat hién cac thoi
diém twong quan am (hé sb Corr <0) clia cic so
dd du béo co sy thay ddi theo cac vung du bao,
d6i véi ving VES cac so db du bao & thoi diém
tir thang 3 dén thang 5 c6 xu hudng cho két qua
tuong quan am, ving VES_N15 & cac thoi diém
thang 3 dén thang 7 va ving VES_S15 ¢ céc thoi
diém thang 4 dén thang 9.
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(a)

—=MILR
~W-LAD
LMV
== ANN
——E12
—-£123
——E124
——E14

| eeE1234

1 2‘3|4 5 s|7 8 9|w|n 12 1|2 E 4|5‘s 708 9101112 1‘1 3 4‘5‘6 7 s‘s 10 11‘12

VES VES_N15 VES_S15

5 (b

=—t=MLR
~W=LAD
e LMV
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—=w=E12
-8=E123
124
—E14
~=E1234

0

1 2|5|4 5|ﬁ|7 8 5‘1011 12 1‘2 3 4‘5 B 7‘3‘9 10 11 12 1 2|3|4 5‘5 708 9|1ﬂ|11|11

WES VES_N15 VES_S15

Hinh 2. Sai s6 MAE theo timg thoi diém du béo ¢ giai doan luyén (hinh a) va du bao doc lap (hinh b)
trén ba vung VES, VES_S15 va VES_N15.

(a)

—,—niLR
L0

0.8

AV
06 ——_NN
——F12
——r123
04 —r124
—r14

E1234
0.2

3

*
1|z‘a 45 s‘7|s 9 10 11 12 1 z‘s‘q‘s‘e 7|5|9‘m‘11‘1z 12 3 4 5|s|7|s 9 m‘n‘u

VES VES_N15. VES_S15

12
1
08
0.6
———NLR
04 -m=LAD
02 ——r=LMV
—=ANN
o T w—F1>
02 ——r123
—F124
-0.4 —F11
-0.6 —F1234
-0.8
-1 | |
12|34ss‘7 8|9 10‘11121234‘5 6‘7 3‘9 10‘111212’3 4‘5 5‘7‘8‘9 1011 12
VES VES_N15 VES_S15

Hinh 3. Hé sb tuong quan theo tirng thoi diém du bao trén bo ) liéu phu thudc (hinh a) va du bao ddc lap
(hinh b) trén ba vung VES, VES_N15 va VES_S15.
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Dé ¢6 cai nhin téng quat hon vé chat luong
ctia 9 md hinh dy bao khao sat tai 12 thoi diém
du bao trong nam, diém k¥ ning MSSS tuong
{ng cua timg so dd du bao nay duoc tinh toan va
dan ra tai bang 3 dudi day.

Két qua tai bang 3 cho thiy ¢ giai doan
1981-2010 cac mo hinh MLR, ANN, E12, E123,
E124, E14 va E1234 dat ty 1¢ 100% (12/12 so do
du bao dat) c6 sé luong cac so d6 du bao “dat”
tiép dén 1a mo hinh LAD véi ty 1& tuong tng
75% (9/12) va thip nhat & mirc trén dudi 58%
(7/12) khi sir dung md hinh LMV. O giai doan
nay khu vuc VES S15 c6 két qua du bao tot
nhat, tiép dén 1a ving VES_N15 va VES. O giai
doan dy bao doc lap (2011-2017) sé luong cac
so d6 du bao “dat” giam manh & ca 9 md hinh
khao sat trén 3 ving nghién ctru. Cuy thé ¢ ving
VES N15 cho két qua du bao tot nhit véi
khoang trén dudi 33% so dd dat, tiép dén 14 ving
VES voi ty 1é tuong tmg khoang 25% va thap
nhit 1a ving VES_N15 véi chi khoang 16% so
dd du bao dat. Ca biét md hinh ANN thé hién su
khong 6n dinh khi thay doi tir ty 1& 100% ¢ giai
doan phy thudc xudng chi con khoang trén dudi
16% & du bao doc 1ap. Trong sb cac mo hinh
thong ké khao sat, mo hinh MLR c¢6 xu hudng
cho két qua du bao t6t nhat, tiép dén 1a mé hinh
E12, E123 va LAD.

Pé minh hoa thém vé chét lwong cua cac mod
hinh du bo, nghién ctru d dan ra tai hinh 4 dén
hinh 9 duéi dy cac gia tri quan tric va két qua

du bao (trén bd sb liéu phu thude va doc 1ap) vé
s6 lwong TCs_6mon cho mua XTND chinh
(thang 6 t6i thang 11) va mua “it” bao (thang 12
t6i thang 5 nam lién tiép) trén ba ving VES,

VES_S15va VES_N15. Cac két qua nay (khong
duogc thé hién diy du tai dy) cho thiy 0casl
vung nghién clru Kkét qua dy bao trén bo s6 liéu
phu thuéc da mo phong kha tét so vai sd licu
quan tric & ca 9 mo hinh thong ké khao sat, trong
d6 t6t nhat c6 thé nhan thay & mo hinh ANN. Két
qua du bao trén bo sb lidu doc 18p da c6 nhiing
dién bién khac so v6i trén bo s lidu phu thudc,
thé hién su khac nhau & cac ving khong gian
nghién ctru va cac thoi diém dy bao. Nhin chung,
ton tai nhiéu so d6 c6 két qua du bao doc lap kha
sat voi so lidu quan tric, dic biét & 2 nam dau
tién tinh tir cudi thoi diém chon s6 liéu phy thude
(nam 2011 va 2012) va két qua dy bao cho mua
it XTND thé hién t6t hon. Cac két qua nay ciing
cho thdy, viéc lwa chon khoang thoi gian cho bo
s6 liéu 1am dy bao doc 1ap qua xa so véi thoi
diém cudi cung ciia bo s6 lidu phu thudc co thé
anh huong khong t6t dén két qua du bao boi khi
d6 nhimg quan hé thong ké & bo sb liéu phu
thudc khong dugc mé hinh “ndm bat” duoc. Tuy
vay cac két qua nay la co sé cho phép ky vong
6 thé tlep tuc nghién ctru img dung cac mo hinh
TKTT dé lya chon ra cac so d6 co chit lugng dy
bao tbt vi do 6 6n dinh cao cho du bao nghiép vu
han mua XTND tai VES néi chung va 2 khu vuc
VES_S15, VES_N15 néi riéng.

Bang 3. S lugng cac so dd dy bao “dat” qua dénh gia chi s6 k¥ nang du bao MSSS
cho giai doan du bao phu thudc va doc lap

Ving Mé hinh thong ké
Du béo D

nghién ctru MLR LAD LMV ANN E12 E123 E124 El14 E1234

VES 12 9 5 12 12 12 12 12 12
Phu thudc

VES_N15 12 9 6 12 12 12 12 12 12
(1981-2010)

VES_S15 12 9 10 12 12 12 12 12 12

VES 5 3 2 1 4 3 3 3 3
Doc lap

VES_N15 6 3 4 3 4 4 3 4 5
(2011-2017)

VES S15 2 3 2 0 3 3 0 0 1




54 D.B. Duy et al. / VNU Journal of Science: Earth and Environmental Sciences, Vol. 35, No. 2 (2019) 45-57

JMA_VES_25: OBS & FORs, mon5 (training) JMA_VES_25: OBS & FORs, mon5 (forecast)

+——+MLR
G——aLAD
- LMV
ANN
Ei2
E123

W

IPANS A

9E124
El4
+E1234

5—a08s 4

E—

T
0 o1 2012 2013 2014 2015 2016 20

@) (b)

Hinh 4. S6 luong XTND mua bdo chinh trén vung VES (thang 5 dén thang 11) quan tric
va dy bao trén bd so liéu phy thudc (hinh a) va du bao doc 1ap (hinh b).

JMA_VES_25: OBS & FORs, mon11 (training) JMA_VES_25: OBS & FORs, mon11 (forecast)

12
+MLR

My 10 10
ANN
E12 L}
E123

S E124
El4

< E1234

G—O0BS

Hinh 5. S6 lugng XTND mua “it” béo trén viing VES (thang 12 dén thang 5 ctia nam lién sau)
quan trac va du bao trén bo so liéu phu thudce (hinh a) va du bao doc 1ap (hinh b).

JMA_N15_25: 0BS & FORs, mon5 (training) JMA_N15_25: OBS & FORs, mon5 (forecast)

+MLR

LMV
ANN
E12
E123
“E124
E14
“E1234
G—H08S

1983 1988 1

Wes 2001 206 207 200 i - 072 £ £ 01 £ L

T @ (b)

Hinh 6. S6 lugng XTND muia bdo chinh trén ving VES_N15 (thang 5 dén thang 11) quan tric
va du bao trén bd so 1iéu phu thudc (hinh a) va du bao doc 1ap (hinh b).
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JMA_N15_25: 0BS & FORs, mon11 (training) JMA_N15_25: OBS & FORs, mon11 (forecast)

MLR 2
oD

s A

Bz &
E123
E124
Ef4 s
~ o E1234
085

Hinh 7. S lugng XTND mua “it” bdo trén ving VES_N15 (thdng 12 dén thang 5 nam lién sau)
quan trac va dy bao trén b s6 liéu phu thude (hinh a) va du bao doc 1ap (hinh b).

JMA_S15_25: OBS & FORs, mon5 (training) JMA_S15_25: OBS & FORs, mon5 (forecast)
1# "
1 1
“MLR
o OLAD

- LMY 10- 10
ANN I
£12
6123
E124
E14

~E1234

G—a08S

i 5 e

" 2018 018 22017

(b)
Hinh 8. S lugng XTND mua bao chinh trén viing VES_S15 (thang 5 dén thang 11)
quan trac va du bao trén bo so liéu phu thudc (hinh a) va du bao doc 1ap (hinh b).

JMA_S15_25: OBS & FORs, mon11 (training) JMA_S15_25: OBS & FORs, mon11 (forecast)
1 14-
we 12
JLAD
Lwy 10 ]
ANN
£12 8 N
123
E124
o ¢
~eE1234
o—ooBS

Hinh 9. S6 lugng XTND muia “it” bdo trén ving VES_S15 (thang 12 dén thang 5 nim lién sau)
quan trac va du bao trén bo so liéu phu thudc (hinh a) va du bao doc 1ap (hinh b).
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4. Két ludn

Str dung 4 md hinh TKTT va 5 mé hinh té
hop duogc két hop tir cic md hinh trén véi nhau
nghién ctru nay di tién hanh xdy dung céc
phuong trinh dy béo s lugng XTND han 6 thang
cho cac khu vuc VES, VES N15, VES Sl15,
nhing két qua budc dau cho phép rat ra mot s6
két luan sau;

-Trén bo sb liéu phu thuéc mé hinh MLR,
ANN, E12, E123, E124, E14 va E1234 cho két
qua du bao tot nhat ¢ ca 12 thoi diém du bao,
tham chi cac chi sb danh gia sai s6 & mo hinh
ANN dat gan mirc gia tri 1y tuong, tiép d6 1a cac
t6 hop véi md hinh ANN, két qua du béo kém
nhat khi sir dung mé hinh LMV.

- Thir nghiém du béo trén b s6 liéu doc lap
cho thay sd lugng cac so dd du bao “dat” theo
ngudng chi s6 MSSS giam so vdi thoi ky du bao
phu thudc va nhin chung sai s ctia cac mo hinh
¢ sy tuong dong nhau. M6 hinh MLR c6 xu
hudng cho két qua dy bao t6t nhat, tiép dén 1a
md hinh E12, E123, LAD... va thip nhit 1a mo
hinh ANN. Ving VES_N15 ¢6 xu huéng cho két
qua dy bao t6t nhat, tiép dén 1a ving VES va thap
nhit 1a ving VES_S15.
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