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Abstract: This paper evaluates the ability to forecast monthly and seasonal rainfall in seven climatic
regions of Vietnam using the dynamical downscaling method, employing two climate models,
cIWRF and RegCM, with input data from the global climate model (NCEP CFSv2). The results
indicate that the models perform best in the northern regions. However, significant forecast errors
occur in the Central Highlands and Southern regions during dry months. The RegCM model
provides more accurate rainfall forecasts in the North Central, South Central, and Central Highlands
regions, while the cIWRF model performs better in the Southern region. Forecast quality varies with
lead times. At 5-month lead time, the models show considerably larger errors compared to 1- and 3-
month lead times, particularly in September, October, November, and December in the Northwest,
Northeast, and Red River Delta regions. Similarly, higher errors happen in January, February,
November, and December in the other regions, while in March, April, and May, the models using
5-month lead time exhibit the lowest errors in these regions. The correlation between forecasted and
observed rainfall remains low, emphasizing the complexity of seasonal rainfall forecast. Therefore,
exploring post-model correction methods is needed to improve forecast quality.
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Tém tit: Bai bdo danh gia kha ning du bao lugng mua thang va muia cho 7 viing khi hau Viét Nam
bang phuong phép ha quy mé dong luc, sir dung cac mo hinh khi hau cIWRF va RegCM véi dit liéu
tr mo hinh khi héu toan cdu NCEP CFSv2. Hai mé hinh dy béo t&t nhét trén cac ving khi hau phia
Bac nhung sai so du bao 16n ¢ Tay Nguyén va Nam B0 trong cac thang mua kho. RegCM dy bao
gan v6i quan tric hon tai Bac Trung By, Nam Trung B va Tay Nguyén, trong khi clWRF cho sai
s0 nho hon tai Nam B¢. Vi han dy bao 5 thang, sai s6 dy béo 16n hon dang ké so v&i han 1 va 3
thang vao thang 9, 10, 11, 12 tai Tay Bic, Pong Béc va Dong bang Bic Bg, va vao thang 1, 2, 11,
12 tai bdn vung khi hau con lai, trong khi vao thang 3, 4, 5 v6i han 5 thang, hai m6 hinh dy bao
chinh x4c nhét cho bén ving nay. Mdi trong quan giita lvgng mua du bao va quan tric con thip,
phan anh sy phtrc tap trong du bao mwa han mua. Do d6, can nghién ciru ap dung cac phuong phép

hiéu chinh lugng mua sau m6 hinh dé cai thién chét luong du bao.

Tir khoa: mo6 hinh cIWRF, m6 hinh RegCM, du bao mua han mua.

1. Mé dau

Thong tin du bao mua co vai trd quan trong
trong nhiéu linh vuc kinh té-xa hoi, nhu nong
nghiép, san xuat dién, ho thuy loi, sirc khoe con
nguoi,... Tuy vao cac muc dich khac nhau, du
bédo mua co thé c6 nhidu han du bao khac nhau
v6i quy md thoi gian tir vai gid cho dén vai
thang. Trong d6 du bio mua han mua cung cap
thong tin du bao tong lugng mua thang hodc mua
vGi qui mo thoi gian thuong dudi 12 thang [1].
Phuong phap du béo thuong duge st dung dé du
b4o mua han mua 1a phwong phap théng ké va
dong lyc. Nhitng thap ky gan day, du bao bang
phuong phap dong luc hay mo hinh so da co su
tién bo dang ké nho vao sy hiéu biét tot hon cac
Qua trinh xay ra trong hé thong khi hau, kha ning
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tinh toan ctia may tinh, sy ra doi cia dir li€u vé
tinh va cac thuat toan dong hoa sb liéu [2]. Ngoai
ra, nhiéu mé hinh khi hau khu vyc (RCM) ciing
da duoc str dung dé ha quy md dong luc tir mod
hinh toan ciu (GCM) nham ting d6 phan giai,
xem xét dén cac yéu t6 bé mat va dja hinh cua
mot khu vue cu thé. Cac md hinh khi hau khu
vuc st dung dit li€u tir m6 hinh toan cau hoic sb
liéu tai phan tich lam diéu kién ban dau va diéu
kién bién [3].

M0 hinh khi hau khu vyc gitp lam giam sai
sO va tang chét lugng dy bio mua han mua [4].
Vi vay, bai toan du bao mua han mua bfmg cac
mo hinh khi hau khu vuc, dic biét 1a m6 hinh
Nghién ctru va Dy bao Thoi tiét (WRF) ciia My
phién ban khi hau (cIWRF) va mé hinh Khi hau
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Khu vye ciia Y (RegCM), di va dang dugc nhiéu
tac gid nghién ctru [3-10]. Mot sd nghién ciru cho
rang mo hinh WRF thuong cho du bao luong
mua thién cao hon quan tric. Chang han, trén An
b9, trung binh lugng mua cac thang 6, 7, 8, 9
giai doan 1982-2008 1a 875 mm quan sat & quan
trac va 928 mm cua dy bao mo hinh WRF [5].
Khu vuc Tay Ban Nha, m6 hinh WRF mé phdong
t6t lwong mua thang trong thoi gian mura chiu tac
ddng chinh boi cac nhén t6 dia phuong (thang 6-
12). Ngoai thoi gian nay (thang 1-5), luong mua
moé hinh 16n hon lwong mwa quan tric [6]. O
birc, véi cac do phan giai 0,33° 0,11° m6 hinh
WRF mo6 phéng lugng mua trung binh thang,
moa 16n hon va nhiéu ngay am (>1 mm/ngay)
hon so v6i quan tric [7]. Véi mo hinh RegCM,
theo Hassan va cs (2014) [8] lugng mua mo
phong ctia mo hinh néi chung vurot qué quan tric
trong hau hét cac thang trong nam trén khu vuc
Bic Pakistan, An D6 va thip hon quan tric trén
khu vuc vuc vinh Bengal. Khu vuc Bangladesh,
md hinh RegCM md phdng luong mua trung
binh ndm lon hon quan trac & hau hét cic nam
giai doan 1991-2018. Két qua danh gia clng cho
thdy luong mwa mo hinh cao hon quan tric trong
cac thang hoat dong gio mua (thang 6-9), thap
hon quan tric trong cac thang 3, 4, 5, 10,11 va
sai khac khong dang ké so véi quan tric trong
cac thang 12, 1, 2 [3]. O Viét Nam, Nguyén Thi
Hanh va cs (2016) [9] da st dung mé hinh
cIWRF v6i cac so dd tham sb hoa ddi luu khac
nhau dé danh gia kha ning du bio mua han mua,
két qua cho thdy mé hinh dy bao tét hon & cac
vung khi hau phia Béc va kém hon & ving khi
hau Nam B§. Vii Thanh Hang va Nguyén Thi
Hanh (2014) [10] da dung mé hinh cIWRF dé
thir nghiém du bao han mua lugng mua thang vaoi
cac han dy bao tir 1 dén 6 thang, két qua cho thy
v6i bién trinh nam cia lugng mua thang trung
binh thoi ky 1981-2000, mé hinh cIWRF lubn
cho luong mua cao hon thyc té, chénh léch 1én
tap trung tir thang 4 dén thang 8.

Nhu véy, ¢6 thé néi ky nang du bdo mua han
mua cua cac mo hinh khi hau khu vuc van dang
con nhiéu han ché. Viéc hiéu biét duoc nhitng
vy, nhuge diém cia cdc md hinh trong du bio
mua han mua 1a hét strc can thiét, vi nd cho biét

kha nang str dung thong tin du bao ctia md hinh
cho céc vung khac nhau, céc thoi gian khac nhau.
Do d6 nghién ctru ndy sé trinh bay két qua danh
gia k¥ nang du bao mua lugng mua ctua hai md
hinh khi hau khu vuc cIWRF va RegCM véi cac
han dy béo 1, 3 va 5 thang trén cac vung khi hau
Viét Nam (Nguyén Pirc Ngit va Nguyén Trong
Hiéu, 2004) [11] (Hinh 1). Chi tiét vé phuong
phap, sb liéu s& duoc trinh bay trong muc 2 cua
bai bao. Cac két qua va thao luan vé ky ning du
bao tong lugng mua thang va mua dugc thé hién
trong muc 3. Muc 4 1a mot s6 két luan va dé xuét.

2. Phwong phip va s6 li¢u
2.1. 56 ligu

Nghién ctru sur dung hai ngudn sb lidu gom:
i) S6 liéu lugng mua thang cia quan tric, di noi
suy trén ludi 0,25 d6 kinh vi, bao phu toan bd
lanh thd Viét Nam trong giai doan 1982-2020
[12, 13]; va ii) S liéu du bao lai ciia cac md hinh
khi hdu khu vuc cIWRF va RegCM trong giai
doan 1982-2020.

S6 liéu lugng mua dy bao la san phém tir hai
mo hinh khi hdu cIWRF va RegCM, dugc thiét
1ap chay v&i mién tinh tir 2-28 d6 vi Béc, 93-121
do kinh Bong va cd phan giai ngang 20 km. Cac
so d0 tham s6 héa dugc chon sir dung cho md
hinh cIWRF va RegCM sau khi da tham khao cac
nghién ctru ciia Nguyén Thi Hanh va cs (2016)
[9]; Ngo Ptrc Thanh va Trinh Tuan Long (2023)
[14]; thong tin cac so do 1an luot bao gom: birc
xa RRTMG va CCSM, bé mit d4t Noah va CLM
4,5, 16p bién YSU va Holtslag, tham s6 hoa dbi
luu Betts-Miller-Janjic va Kain-Fritsch, vi vat Iy
WSM6 cho cIWRF, va thong lugng dai duong
Zeng cho RegCM.

Viéc ha quy mé dong luc cia cac md hinh
cIWRF va RegCM, str dung dir li€u dau vao tur
md hinh khi hau toan ciu CFS (Climate Forecast
System) cta NCEP (National Centers for
Environmental Prediction), da dugc chirng minh
cai thién chét luong du bao mua han mua so vai
san phdm tho tir md hinh toan cau [15, 16]. Vi
vdy, trong nghién ctru nay, cac tic gia da tién
hanh hai md hinh chay du bao tir thang 1/1982
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dén thang 12/2020 véi diéu kién ban dau va dicu
kién bién dugc cap nhat mdi 6 gio léy tir du bao
cua CFS vdi d6 phén giai ngang 1x1 d¢ kinh vi
(NCEP CFSv2), va han dy béo téi 5 thang tiép
theo (trong giai doan qua khu, tir 1982-3/2011)
hodc 6 thang tiép theo (trong giai doan hién tai,
tor 4/2011-nay). Nam 1982 dugc dung cho thoi

phan tich danh gid s& dugc thuc hién tir 1983-
2020. Hon nita, dé déng nhét han dyu bao giira
giai doan qua khur va hién tai, nghién ctru s¢ danh
gia cac han du bao 1, 3 va 5 thang trong giai doan
1983-2020. Két qua lwong mua thang tir cac md
hinh dugc ndi suy song tuyén tinh v& ludi 0,25
d6 kinh vi, gidng vé6i ludi cua sb liéu quan tric

gian khoi dong mo hinh (spin-up), do d6 cac da ndi suy.
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Hinh 1. Mién tinh va 7 viing khi hau Viét Nam
(R1-Tay Bac B9, R2-Bong Bac B, R3-Dong bang Bac Bo
R4-Bac Trung B9, R5-Nam Trung Bg, R6-Tay Nguyén, R7-Nam BJ).

2.2. Phuong phap danh gia

Trung binh vung lugng mua cia du bdo mo
hinh va quan tric cic thang trong nim dugc lay
trung binh cho tirng thang trong giai doan tir
1/1983 dén 12/2020 (38 nim). Twong ty nhu
luong mua thang, luong mua mua trung binh
(trung binh luong mua mdi ba thang 14 thang 12,
1, 2 (DJF), thang 3, 4, 5 (MAM), thdng 6, 7, 8
(JJA), thang 9, 10, 11 (SON) duoc lay trung binh
trong giai doan 12/1983-11/2020. Dbi v6i trung
binh vung cia luong mua thang va mua, k¥ nang
du bao ciia md hinh dugc danh gia thong qua sai
s6 twong ddi trung binh tuyét ddi (RMAE).

Panh gia cho mdi diém ludi, k§ ning du bao
luong mua thang cia md hinh giai doan tir
01/1983 dén 12/2020 dugc danh gia trén co s&
phan bd khong gian cuia cic chi s6 bén duoi.
Trong do, proi-lugng mua thang i quan tric, pro-
trung binh lugng mua quan tric cua thang i trong
38 nam, pri-lwugng mua thang i dy bao, pr-trung
binh lugng mua dy bao ctia thang i trong 38 nam.

Sai s6 twong dbi trung binh tuyét dbi
(RMAE) thé hién phan tram sai so tuyét d6i ciia
md hinh so véi trung binh nhiéu nim lugng mua
quan tric. Chi s6 RMAE thip cho thiy mé hinh
dy bao c6 d6 chinh xéc cao, vi sai sé du bao la
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nho so voi lwong mua quan tric trung binh. 6-8 (6, 7, 8), trong khi ¢ vung R3 la thang 7-9.
Nguoc lai, RMAE cao cho thay sai s6 du béo c¢6 Vung R4, RS céc thang c6 lugng mua cyc dai lui
ty 1€ 16m so v&i mie trung binh lugng mua quan dan v& cudi nam, cu thé 1a thang 8-10 trén ving
trac, phan anh sy khong chinh xac trong dy béo. R4 va thang 9-11 trén vung RS. Vung R6, R7
1 pri—pro; thoi gian ¢é lwong mua 1on nhat tuong tng la

RMAE = 52111 oo | 100% thélngg 7-9 va 8-102.g Lugng mua du béogcﬁagc'éc

Hé 36 tuong quan duoc sur dung dé danh glé mod hinh vé co l?an p}lu hO’p V01 SO héu quan trac.
murc d6 twong quan tuyén tinh g|fra luong mua Hai m6 hinh déu nam b,flt duoc bién trinh ndm
md hinh va luong mwa quan trac. cua lugng mua quan trac. Mac du vay, luong
_ D (pr;—PF) (proj—pro) mua mo hinh ¢6 xu huéng thién cao hon quan

~ J3B(pri—pr)Z,/3h(pro;—pro)? trdc trén hau het cac vung. Vung R1 va R2, cac

md hinh dy bdo tot nhat gia tri va xu thé lugng

mua thang ¢ han du bao 1 va 3 thang. Vung R4-

3. Két qua va thao luan R6 (R4, RS, R6) lugng mua dy bao cia mo hinh
RegCM thuong gan quan traic hon mé hinh

3.1. Luong mua thang CIWRF, trong khi ¢ R7 thi ngugc lai. Chénh 1éch

gitra luong mua du bao ¢ han 1 va 3 thang khong
dang ké. Tuy nhién, két qua & han du béo 5 thang
c¢6 su khac biét trong nhimng thang dau va cudi
nam so voi cac han du bao con lai.

Hinh 2 thé hién bién trinh nim lugng mura
thang cua quan tric va mo hinh trén 7 viing khi
hau ¢ ba han du bao 1, 3 va 5 thang. Ving R1 va
R2, lugng mua quan tric 16n nhét roi vao thang

Trung binh lmmg mud Lhang
K1 K2 %) RO ) R7

200 ¢
00
OO 4

o

A Aduik
_ \ ...J]Wi. ..Jhnllh *.ammnuuulmn
AAdddih

Thang

LT

&00
00 4
w0
0
=

~ 400

‘::: ulii lh. uﬂl'“'ln il

200 ¢

Luong mua/thang (mm)

&0

TO0 4

s

o

Ny W

Hinh 2. Bién trinh nim lwong mua thang ciia quan trac va md hinh trén 7 ving khi hau ¢ 3 han dy béo.
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Hinh 3 thé hién sai s6 twong ddi trung binh
tuyét d6i ciia lugng mua thang trén 7 ving khi
hau & 3 han du bao. Nhin chung, RMAE hau hét
dudi 150% & cac han du bao. Sai s6 ctia cIWRF
va RegCM nho nhit va khong khac biét nhau
dang ké trén vung R1-R3, da s6 RMAE nh6 hon
100%, mot sO thang thap hon 50%. Trén vung
R4-R6, RMAE phu hop véi Hinh 2 khi mé hinh
RegCM du bao tdt hon md hinh cIWRF vé mait
sai sb, rd nhét trén vung R6. Nguoc lai, trén ving
R7, mé hinh RegCM c6 sai s6 16n hon mé hinh
cWRF. Diéu nay phan anh chat luong du
bao ctia hai md hinh 1a khac nhau gitra cac ving
khi hau.

Trén 7 vung khi hau, mic du luong mua du
b4o boi hai mo hinh ¢6 sy thién dwong 16n vé
lugng trong cac thang mua mua (Hinh 2), nhung
phan trim sai s6 phd bién thap nhat vao cac thang
nay. Mat khac, cac thang dau va cubi nim
thuong c6 RMAE cao nhit, ngoai trir ving R4

c6 RMAE 16n nhit vio thang 6, 7 day 14 thoi gian
chuan bi budc vao cac thang mua 16n cia ving.
Céc thang mua dong (thang 12, 1, 2), trung vdi
mua kho & R6-R7, gia tri RMAE tham chi vuot
qua 300%. Két qua trén chi ra rang sai s6 mo
hinh 16n nhét vao cac thang ngoai miia mua, dic
biét la mua kho trén viung R6-R7. Mic du khu
vuc nay co dia hinh it bién d6i hon cac ving phia
Bic nhung c6 thé do lugng mua thuong rat nho
vao mua kho ciia ving ma mé hinh dy bao khéng
nhiéu khién phan trim sai s6 rat 1on.

Véi han 1 va 3 thang, sai s6 du bao twong dbi
gidng nhau. Tuy nhién, & han 5 thang, RMAE
dat gia tri 16n nhat vao thang 9-12 trén ving R1-
R3 va vao thang 1, 2, 11, 12 trén vung R4-R7.
Du vay, han du bao 5 thang lai c6 gia tri RMAE
thép hon so véi cac han du bao khac vao thang
3-5 trén viing R4-R7. Qua d6 nhan thay khi ting
thoi han du bao, sai s6 md hinh thay d6i chu yéu
phu thudc vio ving va thang can du bao.

Sai s0 tu*onq doi trunq binh tu‘,fct doi

R1 H2

non

( 9"\'! )

Thang

Hinh 3. Sai s6 tuong doi trung binh tuyét d6i giita mo hinh va quan tric
trén 7 vung khi hu & 3 han dy béo.
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3.2. Luong muwa mua

Hinh 4 thé hién gia tri lwong mua mua trung
binh (lwgng mwa mua) cta quan tric va mo hinh
trén 7 vung khi hdu ¢ 3 han dy bao. Luu y thoi
gian mdi 3 thang dugc liy trung binh cé thé
khong tring vai cac thang c6 lugng mura 16n nhat
trén cac vung da dugc phan tich & muc 1. Lugng
mua mua quan tric I6n nhat vao mua JJA trén
vung R1-R3, mua SON trén vung R4-R5, mua
JJA va SON trén ving R6-R7.

Nhin chung, cIWRF va RegCM déu nam bat
t6t bién trinh trong nim cua lwong muwa mua
nhung xu huéng du bao thién cao thé hién kha
rd, dac biét vao mua mua. Trén vung R1, lugng

Ri

LTI

LT3

(Lugmg mua 3 thang)/3 (mm)

mua mua duge thé hién ot boi hai mo hinh.
Trong mua JJA, lugng mua dy bao cua cIWRF
va RegCM gan voi quan tric nhit ¢ han du bao
5 thang, tuong tu trén vung R2, R3. Trén vung
R4-R6, mo6 hinh RegCM du bao gan véi quan
tric hon mé hinh cIWRF, 13 nhét trén vung R6,
trong khi trén vung R7 thi ngugce lai. Sy khac
nhau gitra han dy bao 5 thang so v4i han 1 va 3
thang duoc nhan thay rd hon khi danh gia lwong
mua moa. Cu thé, trén vung R1-R3, du bao trude
5 thang c6 sy thién duong 16n trong mua SON so
v6i han 1 va 3 thang, twong tu vung R4-R7 vao
mua DJF. Mat khac, lvong mua mua MAM trén
viing R4-R7, hai mé hinh dy bao t6t nhat & han
5 théng.

Trung binh lwong mua mua trung binh
Rz 1%}

B4 - R3 - RG ) R?

Ji

LTS

E _:,"' o &

& #F 7 &

- e
[
- Regti

Hinh 4. Trung binh lwgng mwa mua trung binh ctia quan tric va mo hinh trén 7 viing khi hau véi 3 han duy béo.
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Hinh 5 thé hién gia tri sai s§ trong dbi trung
binh tuyét d6i lwong mwa mua gitra mé hinh va
quan trac trén 7 vung khi hau & 3 han du b4o. Du
bao mua co6 cac gia tri RMAE nho hon so voi du
bao thang. Piéu nay cho thiy cac mé hinh dy bao
lwgng mua mua cho két qua tot hon du bao luong
mua timg thang. Cac ving khi hau phia Bic co
céc gia tri sai s6 nho hon cac ving khi hau phia
Nam. Hai mé hinh cho sai sb khac biét khong
dang ké trén ving R1-R3 (RMAE hau hét nho
hon 100%). Vung R4-R6 mo hinh RegCM du
bao tdt hon mo hinh cIWRF va ngugc lai trén
vung R7.

Sai s0 tuong déi trung binh tuyét doi
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Vao mua khé DJF va MAM cua vung R6,
R7, sai sb cia cIWRF trén vung R6 va hai mo
hinh trén viing R7 ¢6 céc gia tri 16n nhat (RMAE
16n hon 200%). Nhu ¢ Hinh 4 c6 thé thiy luong
mua mua quan tric trong thoi gian trén déu nho
hon 25 mm, nhung hai mé hinh cho dy bao 16n
hon déng ké dan dén RMAE 16n. Trén ving R1-
R3 vao mua SON va trén vung R4-R7 vao mua
DJF, RMAE ¢ han 1, 3 thang chi khodng mot
ntra so véi han 5 thang. Tuy nhién, trén ving R4-
R7 vao miia MAM & han 5 thang, RMAE thap
hon nhiéu so v&i cac han du bao con lai.
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Hinh 5. Sai s6 tuong dbi trung binh tuyét d6i lvong mua mua giita quan tric
va mé hinh trén 7 ving khi hdu ¢ 3 han du bao.

3.3. Phdn bé khéng gian ciia sai so

3.3.1. Sai 56 twong doi trung binh tuyét doi
(RMAE)

Hinh 6, Hinh 7 1an lugt thé hién phan bd
khong gian cia RMAE gitra du bao ctia m6 hinh
cIWRF va RegCM so véi quan tric trén 7 ving
khi hau & 3 han dy bao. Két qua nay phu hop véi

cac gia tri RMAE khi tinh toan cho trung binh
vung lwong mua thang duoc thé hién trén Hinh
3. Ca hai m6 hinh déu c6 RMAE tuong d6i nho
hon trén cac ving khi hau phia Béc (R1-R3) so
v6i cac vung khac, chi yéu dudi 100%. Tuy
nhién, trén cac vung khi hau phia Nam (R6-R7),
sai s6 clia hai mé hinh khé 16n trong cac thang
mua kho, 16n hon 300%.
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Phan b6 RMAE mang dén goc nhin chi tiét
hon vé& mirc dd chinh xéc ctia hai mé hinh trén 7
ving khi hau. Trén ving R1, trong mét s6 trudng
hop, khu vuc phia Bic co gia tri RMAE thap hon
s0 v6i phia Nam. Ddi voi ving R2, cac gia tri
RMAE cao nhit thuong tap trung & khu vuc phia
Tay. Riéng vung R4, vao thang 6-7, ca hai mo
hinh déu ghi nhan RMAE cao, chu yéu phan b
tai khu vuc trung tdm cia ving. Chat luong du
b4o ciia RegCM tai ving R6 t6t hon so véi
cIWREF, diéu nay dugc minh hoa rd qua phan b

RMAE. Cu thé, tir thang 5 dén thang 10, RegCM
ghi nhan gia tri RMAE thép trén toan bd khu vuc
(nh6 hon 100%), trong khi cIWRF cho thay sai
s6 16n hon dang ké.

So véi han dy bao 1 va 3 thang, nhiéu khu
vuc ¢ han du bao 5 thang c6 RMAE 16n hon vao
thang 9-12 trén vung R1-R3, tuong tu vao thang
1, 2,11, 12 trén vung R4-R7. Mac du vay, vao
thang 3-5, han du bao 5 thang cho sai s6 nho hon
cac han du bao con lai trén toan viung R4-R7, rd
nhit & mo hinh cIWRF.

Sai s6 twong doi trung binh tuyét dai (clWRF & Quan trac)
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Hinh 6. Sai s6 tuong ddi trung binh tuyét d6i giita mo hinh cIWRF va quan tric
trén 7 vung khi hau véi 3 han dy bao.

Sai s6 tuong doéi trung binh tuyét déi (RegCM & Quan trac)
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Hinh 7. Sai s6 twong ddi trung binh tuyét di gitta mé hinh RegCM va quan tric
trén 7 ving khi hau véi 3 han du bao.
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Hé s6 twomg quan (cIWRF & Quan trac
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Hinh 8. Hé s6 tuong quan giita dy bao mé hinh cIWRF va quan tric trén 7 viing khi hau véi 3 han dy bao.

Hé so twong quan (RegCM & Quan trac)
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Hinh 9. Hé s tuong quan giita du bao m6 hinh RegCM va quan tric trén 7 vung khi hau vdi 3 han du bao.

3.3.2. Hé 56 tuwong quan (r) c6 y nghia tl}éng ké (p_value < 0,05) dugc danh
Hinh 8, Hinh 9 Ian luot thé hién hé sé tuong d?u bang cham dein. Nh‘ln chung, Phén bo E:ﬁa h;é
quan luong mua thang gitra du bao ciia m6 hinh SO Fuong quan kl}ong tuan the‘o mot quy h%at r}ha}
clWRF, RegCM va quan tric trén 7 ving khi hau quan. Dy bao cua cIWRF va RegCM c6 hé s6
& 3 han du bao. Piém ludi ma hé sé tuong quan tuong quan pho bién trong khoang -0,2 dén 0,39,
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phan anh méi quan hé tuyén tinh yéu giita luong
mua du bao va lugng mua quan tric. Hai mo
hinh chi nim bét duoc su bién thién cua lugng
mua theo thoi gian trén mot s6 khu vuc voi hé sd
tuong quan dao dong tr 0,4 dén 0,8.

Mic du hai mé hinh dy béo duoc bién trinh
nim cua lwong mua va sai s trong cac thang
mua mua kha thap, nhung kha nang nam bat su
bién thién cua lugng mua quan trac trén cac vung
qua cac nam con han che He¢ s6 tuong quan gan
bang 0 hodc am chi ra rang hai mé hinh khong
du bao dugc hodc du bao nguoc voi sy bién thién
ctia lugng mua quan tric.

4. Két luan

Hai m6 hinh khi hau khu vyuc, cIWRF va
RegCM, da dugc ap dung dé du bao luong mua
han mua trén toan lanh thd Viét Nam vai cac quy
mo thoi gian khac nhau. Nhimng két qua dat duoc
tir nghién ctru nay cho thdy cac mé hinh déu nim
bat dugc bién trinh nim cta lugng mua thang va
mua. Tuy nhién, xu huéng du bao thién duong
quan trac thé hién kha r3. Sai s6 ctiia md hinh phd
bién nhé hon 150% va dy bao cho cac thang mua
mua tét hon cic thang ngoai mua mua. Chat
luong du bao vao cac thang mua kho trén vung
R6 va R7 con kém. Ngoai ra, hai mo6 hinh du bao
t6t nhat cho cac ving R1-R3. Trén ving R4-R6,
du bao cia RegCM c6 dd chinh xac cao hon
cIWREF, trong khi diéu nguoc lai duge nhan théy
& vang R7. Do d6, viéc tinh chinh mo hinh dé
phu hop hon véi dic diém khi hau cua timg khu
vuc, dac biét 1a cac vung khi hau phia Nam, 1a
can thiét. Két qua dy bao véi han 1 va 3 thang
kha giéng nhau, nhung lai c6 sy khac biét dang
ké so voi han 5 thang. Khi ting thoi han dy béo,
sai s6 mo hinh thay ddi chu yéu phy thudc vao
vung va thang can du bao.

Mdi tuong quan tuyén tinh gitta lugng mua
md hinh va quan tric con thap, diéu nay phan anh
su phtrc tap trong du bao lugng mua han mua,
khi mé hinh chua thé nim bat dugc day du su
bién ddi cua lugng mua. Do d6, viée thuc hién
thém cac nghién ciru dé hiéu chinh lwong mua
sau md hinh 14 thiét yéu nhim ning cao chit

luong du bao. Cac phuong phap hi¢u chinh phi
tuyén ciing nén duogc thir nghiém va 4p dung.

Loi cam on

Nghién ctru nay dugc thuc hién véi su ho tro
tir Quy VINIF mi s VINIF.2023.ThS.122. CAc
tac gia tran trong gui 101 cam on t6i Ban bién tap
cung hai phan bién an danh da cung cap nhiing y
kién chuyén mén co gia tri, gop phan quan trong
vao viéc hoan thién chét lugng bai béo.
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