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Tém tit: Trong nghién ctru da sir dung phuong phap ddng hoa sb liéu bién phan ba chiéu
3D-var cho m6 hinh WRF v6i d6 phéan giai 3km dé du bao mua cho khu vyc Nam B9. S6
liéu duoc str dung cho dong hoa bao gdm cac quan trac bé mit, tham khong ¢ Viét Nam
ciing nhu khu vire Dong Nam A. Téc gia tién hanh thir nghiém véi 2 trudng hop c6 dong
hoa (Wrf d03) va khong c6 ddng hoa s6 liéu (Wrf noDA_d03) véi han dur bao 48h. Thoi
gian thuc hién tién hanh trong 2 thang muia mua 7 va 8 nam 2021. Cac két qua du bao cta
2 thir nghiém duoc thu thap cing véi s6 liéu quan tric 24 tram Synop trén khu vuc dé tién
hanh danh gia d9 chinh xac cua cac mo hinh. Két qua cho thiy, & ngudng mua nho cac mé
hinh du béo thién cao hon thuc té. Trong khi d6 ¢ ngudng mua vira, mua to dén rit to cac
mo hinh déu ¢6 xu huong du bao thién thap hon thyc té. Cac chi s6 MAE va RMSE ctia m
hinh ddng hoa hau hét déu thip hon mé hinh khong dong hoa, cho thay khi déng hoa dit
lidu dia phuong da giam dugc sai s6 ciia mo hinh. Vi danh gia du bao cho ngay 15/7/2021,
mo hinh ¢6 déng hoa s liéu co kha ning phat hién (POD) va k¥ niang dy bao (ETS) cho
mua vira, mua to t6t hon moé hinh khong dong héa ¢ han dy bao 12h va 24h. Pong thoi khi
thiét 1ap mo hinh déng hoa chay & ché do Cycling s& cho du bao on dinh hon trudng hop
khong dong hoa.

Tir khoa: WRF; WRFDA; 3Dvar; Déng héa sb liéu; Du bao mua cho khu vuc Nam Bo.

1. Mé dau

Khu vuc Nam B6 nam & phia nam Viét Nam, 1a vung can xich dao nén hang ndm chiu
anh hudng boi nhiéu hé thdng thoi tiét gdy mua 16n nhu dai hoi tu nhiét déi (ITCZ), ranh ap
thp, gié mua tdy nam hay c6 nhitng nim con chiu anh huong tryc tiép bai Bao. Vao nhiing
thang mua mua (giira thang 5 t6i khoang cudi thang 10, dau thang 11), cac tinh Nam B6 ciing
kha thuong xuyén phai don nhan nhiing trdn mua 16n, khong nhiing gay thiét hai tai san ma
con 1am anh huéng dén giao théng, sinh hoat ciia ngudi dan.

Tuy nhién viéc du bdo dugc nhitng trdn mua 16n ¢ vung nhiét déi nhu khu vuc Nam Bo
dén nay van 1a van dé kho, khé khan nay khong chi véi Viét Nam ma con & nhidu nuée trén
thé gidi. True day dé dw bao nhimg dot mua, mua 16n, cac du bao vién thuong chi yéu dua
vao phuong phap Synop va Théng ké, nhung hiéu qua va chit luong thuong khong cao.
Nhitng nim gan day, dé nang cao chat lugng du bao mua, cac trung tdm du bao 16n trén thé
gidi cling nhu Viét Nam di Gmg dung cac mé hinh du bao thoi tiét trong du bao nghiép vu,
v6i kha nhiéu loai mé hinh dugc ap dung va da dat duoc nhiéu tién bo trong viée cai thién
chét luong du bao mua.
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Du bao mua, mua 16n 1a mot trong nhitng muc ti€u quan trong cua cac mo hinh du bao
s6 tri quy méd vira. Tuy nhién, do su thiéu chinh x4c cua trudng ban dau cling nhu tinh phi
tuyén trong bai toan khi tuong, cac két qua du bao tir mé hinh s6 tri van chira nhimg sai s6
lon. Cung v6i nhiing ¢b ging trong viéc tinh toan, mo6 phong chi tlet cac qua trinh vat ly lién
quan t6i thoi tiét, cac nha khoa hoc trong va ngoai nudc con co rat nhidu ¢ gang trong viéc
cai thién truong s liéu ban dau (von 1a truong phan tich cua m6 hinh toan cau) cho mé hinh
sO tri khu vuc boi cac sb liéu quan tric dia phuong va phi truyén théng nhu v¢ tinh, radar
nham nang cao chat luong du bao. Cac quan trac bé mit va tham khong vo tuyén ciing cung
cap luong thong tin tuong d01 chinh xac vé cac truong khi tuong be mdt va trén cao. Vi vay
ddng hoa céc so liéu quan tric trén cho mo hinh sb tri 1a hét sirc can thiét dé c6 thé nang cao
hon chit lwong du bao.

O nuéc ta, cac nghién ciru vé& dong hoa sb 1iéu cho mé hinh du bao thoi tiét cung da dugc
thuc hién trong khoang 20 nam tré lai day va di dat dugc nhidu bude tién dang ké giup ning
cao dugc chit lugng du bao cho cac mé hinh. [1-2] thir nghiém ddng hoa cho cho mé hinh
HRM, [3] thir nghiém dong hoa cho m6 hinh MMS5. Cac két qua cho thiy mé hinh c6 dong
hoa s6 lidu da cho két qua t6t hon so voi truong hop khong ddng hoa. [4-5] clng da ng
dung so d6 dong héa sb liéu 3D—Var cho mé hinh WRF. Két qua cho thay du bao mua cua
mo hinh ciing dugc cai thién khi c6 dong hoa dit liéu. [6] thir nghiém dong héa 3D—Var tir
dit liéu radar thoi tiét Nha Bé cho md hinh WRF dé dy bao mua 16n cho khu vye Thanh phd
Hd Chi Minh. Két qua thir nghiém cho dot mua ngay 02 va 03/08/2016 cho thiy, dong hoa
v6i quy trinh warm start cho mo phong lwong mura tét hon khé nhiéu so voi cold start, ngoai
ra khi dong hoa két hop gitra gi6 xuyén tam vdi do phan hoi va dit lidu quan trac bé mat cho
két qua du bao mua t6t nhit. Trong phuong phap dong héa 3D—Var, sai s6 mo hinh cling
dong gop mot phan quan trong dbi véi chat lugng du bao. [7] da thir nghiém dong héa s6 liu
cho m6 hinh WRF véi cong ngh¢ 4D—Var trong du bdo mua ¢ khu vuc Nam B. M6 phong
thue té cho thdy, so voi trudng hop khong ddng hoa, phuong phap dong héa 4D—Var co tac
dong cai thién dy bao ¢ ca han du bdo 12h va 24h.

Nhu viy, ta c6 thé thiy nhitng mit wu thé ma dong hoa dir liéu dem lai, giup nang cao
chét luong cho cac mo hinh du bao, dac biét 1a du béo lugng mua. Tuy nhién céc thir nghiém
ddng hoa trén khu vuc Nam Bo con kha it, thoi gian thir nghiém ngan nén chua phan anh hét
dién bién mua trong mua mua & khu vuec Nam Bo. Do d6 trong bai béo nay, tac gia s& thyuc
hién df)ng hoéa s6 liéu bang phuong phap bién phén ba chiéu 3D—var cho m6 hinh WRF phién
ban 4.2 dé du bao mua cho khu vyc Nam B, nguon s lidu dugc ding trong dong hoa 1a cac
tram quan triac Synop, tw dong va tham khong. Thoi gian thir nghiém tién hanh trong 2 thang
chinh ciia mua & Nam B¢ la thang 7 va 8 nam 2021.

2. Phuong phap nghién ciru va ngudn sé liéu dwoc sir dung

2.1. Gidi thiéu khu vuc nghién ciru

bia hinh trén toan vung Nam B¢ kha bang phang, phia tay gidp Vinh Thai Lan, phia
dong va Bong Nam giap bién Dong, phia Tay va Tay Bac gidp Campuchia, phia Bac va Dong
Bic giap Tay Nguyén va Duyén hai Nam Trung Bo.

Nam B¢ nam trong ving déc trung cua khi hau nhiét dé1 gi6 mua va can xich dao, nén
nhiét am phong phu, anh nang dbi dao, thoi gian buc xa dai. Bién do nhiét ngay dém gitra
cac thang trong nam thap va 6n hoa. Do am trung binh hang nim khoang tir 80-82%. Khi
hau hinh thanh trén hai mua cha yéu quanh nam 1a muia kho va miia mua. Mua mua tir thang
5 dén thang 11, muia kho tir thang 12 t&i thang 4. Lugng mua hang nim dao dong tir khoang
1300-2700 mm va gop trén 70-82% tong luong mua trong sudt ca nam. Muwa phan bd khong
déu, giam dan tir khu vuc giap ranh tir Thanh phd Ho Chi Minh xudng khu vuc phia tay va
Tay Nam. O khu vuc Péng Nam c6 lwong mua thip nhat. Khi xuat hién cudng d6 mua 16n
xay ra trén mot s6 khu vy trong viing, thuong gay hién twong x6i mon & nhiing viing go cao.
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Khi mua két hop véi cuong tridu va 1ii s& gay ngap Ung, anh hudng dén san xuét va doi song
ctia dan cu trong vung. Mtia mua & Nam B thuong gin lién véi thoi ky hoat dong cua gi6
mua tay nam, kéo dai tor khoang thang 5 tdi thang 11.
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Hinh 1. Ban d6 ty nhién c4c tinh Nam Bo.

2.2. Phwong phdp dong héa 3D—var cho mé hinh WRF

Muc dich co ban ciia dong hod s6 liéu bién phan ba chiéu 1a cung cip mot ude lugng t6i
uu cua trang thai khi quyén thuc ¢ thoi di€ém phan tich thong qua vi¢ce giai 1ap ham gia J(x)
theo [8]:

160 = G[(x—x°) B (x — x*)] + 2 [(HE) - yO'RIHG =y (D)
Trong d6 x la trang thai phan tich, la trang tha1 khi quyén can tim t6i wu nhat cho mé
hinh; xb 13 truong nén ban dau, c6 thé sir dung tir chinh du bao trudc d6 cia mé hinh WRF
hoic sau khi noi suy tir mé hinh toan cau vé ludi cia WRF (real.exe); y° 14 trudng quan tric.
Trong WRF—3Dvar, cic bién dung dé dua vao ddng hoa gdm céc bién co ban nhu: cac thanh
phan gié (hudng, téc do), nhiét d6 (T), ap suat (P) va d6 am twong ddi (Rh); B 1a ma tran
twong quan sai so truong nén.
H(x) 12 véc to chuyén ddi tir trang thai khong gian mo hinh dén khong gian quan tric; R
twong tmg 14 ma tran twong quan sai sd quan tric va ma tran twong quan sai s6 biéu dién.

2.3. Thiét ké thi nghiém

Tao mién ludi: Nghién ciru sir dung mé hinh WRF phién ban 4.2 2 (nam 2020) voi 45
muc Sigma theo phuong thang ding. M6 hinh WRF cho 2 thir nghiém dugc thiét ké véi ba
ludi 1ong 1 chiéu, d6 phan giai 1an luot 1a 27 km (DO01), 9 km (D02) va 3 km (D03) véi tim
luéi tai 10.452°N—106.105°E, bude tich phan thoi gian 162 gidy. Qua trinh dong hoa s& thuc
hién 1an luot cho ca 3 mién ludi.

Céac so dd vat Iy dugc str dung:

Bang 1. So db vat Iy sir dung trong thi nghiém.

So d6 tham sb hoa ddi luu New Tiedtke Scheme
So dd vi vat Iy may WSM 6-class

So d0 16p bién hanh tinh Yonsei University Scheme
So d6 dat bé mat Noah Land—-Surface Model
So d6 birc xa song dai RRTMG

So d0 16p bé mat MM Similarity Scheme
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Hinh 2. Mién ludi ciia mé hinh WRF duoc st dung trong nghién ctru.
Céc truong hop thtr nghiém:

Béng 2. Cac truong hop thir nghi¢m.

Tén thi nghiém Mo ta
Wwrf do3 C6 dong hoa so liéu do phan giai 3km
Wrf noDA_d03 Khong dong héa s liéu do phan giai 3km
GFS Mo hinh toan cau d6 phan giai 0.5x0.5 d6 kinh vi

*Chay tht nghiém: Thur nghiém dugc tién hanh trong 2 thang chinh muia mua & Nam B§
1a thang 7 va 8 nim 2021. M6 hinh dugc chay 2 1an mot ngay vao cac thoi diém 00Z va 1227,
han dy béo 48h. Thir nghiém dong héa chay & ché do Cycling (warm—start) vi truong nén
ban dau chinh 13 san pham wrfout han 12h trudc do tuong ung cho ting mién ludi (do mot
ngay chay 2 lan: 00Z va 127). Ma tran twong quan sai s6 truong nén (B) file be.dat ctia mi
mién ludi dugc tao ra tir modul gen be trong hé thong dong hoa WRFDA theo lya chon
NMC, véi dit liéu dau vao 1a cac du bao wrfout trude thdi diém du bao 2 tuan.

2.4. Nguon s6 liéu

2.4.1. S6 liéu dau vao cho mo6 hinh WRF

Tac gia str dung s6 liéu mo hinh toan cau GFS (Global Forecast System) ctia Trung tim
du bao moi truong quéc gia (National Centers for Environmental Prediction — NCEP) duoc
cung cap boi cach nhau 3 gio, d6 phén giai ludi 1a 0.5%0.5 d6 kinh vi v6i 28 myc thang dung.
S liéu bao gém cac truong khi tugng co ban la ap suat bé mit, ap suat muc nudc bién, 46
cao dia thé vi, nhiét o, nhiét d6 bé mat bién, gia tri bién dat, 16p bang bao phu, d6 a am tuong
dbi, cac trudong gio kinh hudng va vi hudng, chuyén dong thang ding, do xody va ozone.
Nguon tai tai: https://nomads.ncep.noaa.gov/pub/data/nccf/com/gfs/prod/.

2.4.2. S6 liéu dung cho dong hoa

Nguon s6 liéu dugc dung dé ddng hoa bao gdm:
+ Sb lidu quan trac bé mit duogc thu thap tur 181 tram Synop trén ca nudc;
+ S6 liu tir cac tram quan tric tu dong trén khu vuc Nam Bo 17 tram;
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+ 86 liéu tham khong vo tuyén (Souding) dugc thu thap tir 20 tram trong khu vyc Dong
nam A, trong d6 ¢6 5 tram cta Viét Nam, riéng tram Nha Trang chua dua vao st dung do
trong thoi gian thdr nghiém sé liu khong c6 du. Nguon tai tai:
http://weather.uwyo.edu/upperair/sounding.html

Trong do, s6 liéu Synop va quan tric tu dong dugc cung cap boi bai Khi tuong Thuy
van khu vuc Nam Bo. Cac yeu td duogc sir dung dé dong hoa bao gdm: Nhiét do, nhiét do
diém swong, do am, khi ap, téc do gid, hudng gio. Tat ca dir liéu nay sau khi thu thap s& dugc
chuyén d6i vé dinh dang little r dé phuc vu qua trinh dong hoa.

o g

L]
QD.Hoing Sa

QB.Trwimg Sa

Hinh 3. Vi tri c4c tram quan trdc Synop, tham khong va tu dong.

2.4.3. S6 lidu dung cho d4anh gid mo hinh:

S liéu quan trac mua thuc ‘Eé (mua cOng dép 12h) tai cac tram Synop trén khu vuc Nam
B0 (24 tram) s€ dugc thu thap d¢ danh gia cac két qua dy bao mua cua cac mé hinh (Hinh 4).
Nguodn s0 li¢u nay cling dugc cung cap bdi bBai Khi tuong Thuy van khu vuc Nam BJ.

Phutc Leng

Dling Xoai
o

Ty binn

Hinh 4. Vi tri cac tram Synop trén khu vuc Nam B9.
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2.5. Phuong phdp danh gid két qua dir bdo

Phuong phap danh gia cac két qua du bao duoc thuc hién theo thong tu sb 41/2017/TT-
BTNMT ngay 23 thang 10 ndm 2017 quy dinh k¥ thuat danh gia chat luong dy bao, canh bao
khi tuong [9].

Dé tién hanh danh gia pha, tac gia s& so sanh luong mua trong 12h ciia mé hinh va quan
trac theo cac tiéu chi sau:

+ Panh gi4 c6 hay khong sy xuat hién ctia mua.

+ Panh gia c6 hay khong sy xuat hién ctia mua vira.

+ Panh gia c6 hay khong sy xuat hién ctia mua to.

+ Panh gia c6 hay khong sy xuat hién cia mua rat to.

Céc quy tic danh gia trén dugc mo ta nhu trong Bang 3

Béng 3. Ma tran danh gia mua han 12h theo lugng.

Panh gia mua Dy biao mual2h(mm)
Quan tric mua 12h DB<0.3 0.3<DB 8<DB <25 25<DB <50 50<DB
(mm)
QT=<0.3 CN F F F F
0.3<QT M H H H H
8<QT=<25 M M H F F
25<QT<50 M M M H F
50<QT M M M M H

Bé thudn ti¢n cho so sanh va danh gia, dir li¢u du bao mua 12h cua tirng mo hinh s€ duoc
ndi vé diém tram suy theo phuong phap Cressman [10-11]. Déi véi danh gia theo pha, cac
dir liéu mua dy bao va quan tric s& dugc so sanh, tong hop va danh gia cho tirng md hinh véi
4 han du béo 1a 12h, 24h, 36h va 48h cho thoi diém 127 ngay 15/7/2021. Nhu vay, cit mdi
diém tram sé& c6 12 luot du béo (3 mé hinh va 4 han du bao), két qua dugc phan 4nh théng
qua bo chi s6 BIAS, POD, FAR, PC va ETS. Déi voi danh gia theo bién lién tuc, cac du bao
va quan trac mua trong 12h ctia tmg mé hinh cho ting tram trong 2 thang mua mwa 7 va 8
nidm 2021 s& duoc thu thap. Sau d6 ldy trung binh & tat ca cac han du bao trong 2 thang cho
mdi diém tram, dung luong mau tai méi diém tram s& 1a 372 1an dénh gia (62 ngay, 3 mo
hinh va 2 1an danh gia mot ngay), két qua nhan duoc 1a sai s6 trung binh lwong mua cua timg
tram theo cac ngudng mua nho, mua vira, mua to va mua rat to.

3. Két qua va thao ludn

3.1. Két qua mé phong trdan muwa I6n dién ra ngay 15 thang 7 nam 2021

Han 12h
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Hinh 5. Cac san phdm mé hinh dy béo lwong mua tir 00Z dén 12Z ngay 15/7/2021, han 12h.
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Hinh 6. Cac san pham mé hinh dy bao lugng mua tir 00Z dén 12Z ngay 15/7/2021, han 24h.
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Hinh 7. Cac san pham mé hinh dy bao lugng mua tir 00Z dén 12Z ngay 15/7/2021, han 36h.
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Hinh 8. Cac san pham mé hinh dy bao lugng mua tir 00Z dén 12Z ngay 15/7/2021, han 48h.
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Péi véi mé hinh GFS (Hinh 5S¢, 6¢, 7c, 8¢) cho du bio mwa bao phu hau hét khu vuc,
tuy nhién lugng mua khong nhiéu, pho bién mua nho dén mua vira & hau hét cac han du bao.
Con md hinh khong ddng hoa Wrf noDA_d03 (Hinh 5b, 6b, 7b, 8b) mé phong luong mua
nhiéu hon, ¢6 nhiéu ving mua 16n, tuy nhién khu vy ven bién phia dong luong mua kha it,
& cac han 24h va 36h lugng mua giam so v6i cac han con lai. Trong khi d6 mé hinh c6 dong
héa Wrf d03 (Hinh 5a, 6a, 7a, 8a) cho du bao lwong mua va ving mua kha dong déu & tat
ca cac han du bao, cac khu vuc du bao cudng dd mua 16n khong khac biét nhiéu gita cac
han, cho thdy mé hinh nay dy bao 6n dinh hon so v6i mo hinh khong dong hoéa s6 licu.
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3.2. Panh gia két qua du bao cho ngay 15/7/2021

Ngay 15/7/2021, khu viue Nam B¢ chiu anh huong boi ranh ap thdp c6 truc qua Nam Bo
va Nam Trung B v6i mot ving ap thap nim & ngoai khoi ving bién Khanh Hoa—Ninh Thuén.

o s VAT
A 3

b

(© | @
a) Ban d6 hinh thé khi 4p bé mat b) Ban d6 hinh thé khi 4p myc 850mb
¢) Ban d6 hinh thé khi &p myuc 700mb d) Ban do hinh thé khi &p muc 500mb

Hinh 9. Hinh thé Synop luc 00Z ngay 15/07/2021.

Hoat dong cta rinh 4p thap két hop véi ving ap thap trén bién khién cac tinh Nam Bo
c6 mua trén di¢n rdng, rai rdc mua vira, c6 noi mua to dén rét to, mua 16n nhét dién ra & Binh
Duong voi luong 79 mm. Luong mwa quan tric cac tram trong 12h tinh tir 00Z dén 12Z ngay
15/7/2021 nhu trong (Bang 4).

Bang 4. Lugng mua quan tric tir 00—12Z ngay 15/7/2021.

Lwong mua quan tric tir 00—12Z ngay 15/7/2021 trén khu vue
Nam B§ (mm)

Viing Tau 17 Ca Mau 0,9
Tri An 18 Can Tho 9
Long Khanh 15 Tra Vinh 9
Bién Hoa 30 My§ Tho 15
DPong Xoai 0 Tra Noc 3
Nha Be 28 Cao Lanh 4
Phuéc Long 0 Chau Déc 43
Tay Ninh 0 Moc Hoa 26
Bac Liéu 1 Vi Thanh 0,6
Rach Gia 6 Binh Duong 79
Séc Trang 0.4 Bén Tre 4
Ba Tri 17 Vinh Long 5

O muc nay, cac danh gia theo ngudng mua (scale) duge quy dinh nhu sau:
scale = 0,3 danh gia c6 hay khong xuat hién mua

scale = 8,0 danh gia c6 hay khong xuat hién mua vira

scale = 25 danh gia c6 hay khong xuét hién mua to

scale = 50 danh gia c6 hay khong xuat hién mua rat to
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O han du bao 12h (Hinh 10), chi sé6 POD & ngudng c6 mua, mua vira, mua to ciia mo
hinh Wrf d03 lan luot 12 0,9, 0,86 va 0,5 déu cao hon so voi mé hinh khong dong hoa, trong
khi chi s6 FAR lai thap hon. Diéu nay chimg t6 mé hinh c6 dong hoa dang cho du bao dung
nhirng diém c6 mua t6t hon so voi mé hinh khong dong héa va cé it du bao khdng hon. Chi
s6 ETS cho thay, m6 hinh Wrf d03 cho k¥ ning du bao t6t hon véi gia tri 1a 0,32 & ngudng
mua vira va 0,19 & ngudng mua to. Chi s6 PC ciing turong tng cho cac gia tri cao hon so véi
md hinh khong dong héa (mua vira, mua to ting 1én 4% so véi khong dong héa). Riéng véi
ngudng mua rat to, chi s6 Bias ciia mo hinh Wrf d03 =2 va Wrf noDA_d03 = 1 tuy nhién
POD = 0 va FAR =1 cho thdy toan bo cac diém dy béo 1a khong chinh xéc.

Dénh gi dy bdo ngay 2021-07-15_12Z
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Hinh 10. DPanh gia dy bao pha ctia cac mo hinh cho ngay 15/7/2021, han dy bao 12H.

V6i han du bao 24h (hinh 11), mo hinh Wrf d03 cho thay chi s6 POD phat hién mua
vira giam so voi han 12h (0,57 so vé6i 0,86), ddng thoi chi s FAR ciing cao hon & hau hét
cac ngudng mua, cho thdy mé hinh c6 dong héa dang du bao kém di, didu nay ciing thé hién
kha 15 & chi s6 ETS chi & mirc 0,15 voi muwa vira va 0,14 v6i mua to. Tuy nhién, hdu hét cac
chi s ctia mo6 hinh dong héa van tot hon so voi md hinh khong dong héa s lidu. Poi véi
hién twong mua rét to cho thy khong mé hinh nao du bao duge, POD = 0.
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Hinh 11. Panh gia dy bao pha ctia cac mé hinh cho ngay 15/7/2021, han dy bao 24h.
Panh gia du béo ngay 2021-07-15_12Z
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Hinh 12. Chét luvong du béo ctia cac mé hinh cho ngay 15/7/2021 véi han dy bao 36h.
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O han du bao 36h (Hinh 12), chi sb phat hién mua POD cta mé hinh Wrf d03 tiép tuc
giam. Tuy nhién, md hinh khong dong hoa lai cao hon so véi cac han trude d6 & ngudng mua
vira voi diém s6 0,43, dong thoi diém FAR ¢ ngudng nay ciing thdp hon so véi mo hinh c6
ddng hoa. Cho thdy mé hinh khong ddng hoa dang cho dy bao mua vira tot hon mé hinh ¢
ddng hoa, ta ciing c6 thé thdy rd hon & chi sé PC (0,75 so v6i 0,67) va diém ki nang ETS
(0,2 so voi 0,15). Bdi véi hién twong mua rat to van cho thay khong mé hinh nao du bao
duoc, chi s6 POD tiép tuc = 0.

Panh gia du bao ngay 2021-07-15_12Z
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Hinh 13. Chét luong du bao cta cac mo hinh cho ngay 15/7/2021 véi han du bao 48H

O han du bao 48H (hinh 13), cic chi s6 ciia md hinh Wrf do3 hau nhu it thay doi so voi
han 36h, tuy nhién & kha ning phat hién c6 mua lai cho diém sé rat tét véi POD =1 va FAR
0.09, diém k¥ nang ETS = 0,3. Ngoai ra, md hinh Wrf noDA_d03 ciing c6 su gia ting chi s6
phat hién mua POD & ngudng mua to véi diém s8 0,5, cao nhét so voi cac han trude do. Mic
dui vay chi s6 FAR ctia md hinh nay ciing kha cao 0,67 cho thdy mé hinh dang du bao khéng
mua to kha nhiéu. Do d6 diém ky nang ETS du cao hon so v6i cac mé hinh khac nhung ciing
chi dat 0,14. D6i v6i chi s6 POD van = 0 ¢ ngudng mura rit to.

Nhu vy, qua danh gia dy bao ctia cac mé hinh cho thoi diém 12Z ngay 15/7/2021 véi
cac han du béo va cudng d6 mua khac nhau cho thy, mé hinh c6 dong hoa sé lidu co xu
hudng du bdo mua vira, mua to tdt hon & han du bao 12h téi 24h. Chi s6 ETS cling cho théy
mo hinh Wrf d03 c6 k¥ nang du bao pha mua tai cac ngudng mua vira, mua to va khong co
k¥ ning tai cac ngudng mua nho, mua rat to. Dong thoi chat lugng du béo ¢ xu hudéng giam
dan khi han du bao ting. Diéu nay ciing kha phu hop véi cac nghién ciru trude day, theo [5—
7, 17] dong hoéa chi cai thién chat luong dy bao mua trong khoang 24h dau. Trong khi mo
hinh khong dong hoa sé liéu lai c¢6 chiéu huéng nguoc lai, mua vira t6t nhat & han 36h va
mua to t6t nhit & han 48h. Su khac biét nay co thé bat nguén tur trudng ban dau cta hai méo
hinh. M hinh c6 ddng hoéa sb liéu dugc thiét 1ap chay & ché do Cycling, st dung trudng ban
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dau tir san phém du béo trudc d6 12h nén cac ving mua dy bao kha 6n dinh & cac han du
bao. Trong khi mé hinh khong déng héa sir dung trudng ban dau 1a trudng ndi suy tir mo
hinh GFS, dan dén vung mua dy bao khong on dinh & cac han du bao khac nhau, tir d6 chét
lwong du béo ciing khéng 6n dinh. Vi hién tugng mua rat to, ca mé hinh déng hoa va khong
ddng hoa déu chua cho dy bao chinh xéc.

3.3. Danh gia du bao thang 7 va 8 nam 2021

Trong muc nay, tac gid s€ thuc hién danh gié sai so cua ting mo hinh theo cac ngudng
mua sau: mua nhod, mua vira, mua to va mua rat to.
* Panh gia sai s0 cho ngudng mua nho
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Hinh 14. Danh gia sai s6 du bao theo ngudng mua nho thang 7, 8 nam 2021.

Hinh 14 cho thdy, & ngudng mua nho, chi sé ME da phan déu > 0 cho thiy cac mé hinh
¢6 xu hudng du bao thién cao hon so vé6i thuc té. Chi s6 MAE ctia cac mo hinh phd bién
du6i 10mm, trong d6 chi sé RMSE ctua mé hinh Wrf d03 hau hét déu thip hon so véi
Wrf noDA_d03 va cho gié tri thip nhat & Rach Gia (4.5) va Phudc Long (5.1).

* Panh gia sai s cho ngudng mua vira
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Hinh 15. Panh gia sai s6 du bao theo ngudng mua vira thang 7, 8 nim 2021.

48

Ttr hinh 15, chi s6 ME cua hﬁl} hét cac mo hinh déu <0 cho thidy mé hinh ¢6 xu huéng
du bdo thién thap hon so vdi thyc t€. Chi s6 MAE ciia m6 hinh Wrf_d03 tiép tuc thap hon so
v61 mo hinh Wrf noDA d03. Chi s0 RMSE cua m6 hinh Wrf d03 cho gia tri thap nhat ¢

Cao Lanh (12.2), Bién Hoa (13).

* Panh gié sai s6 cho ngudng mua to
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Hinh 16. Danh gia sai s6 du bao theo ngudng mua to thang 7, 8 nam 2021.
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Qua phan tich hinh 16, & ngudng mua to sai s6 da ting 1én dang ké, chi s6 MAE tang 1én
khoang gap d6i so voi ngudng mua vira. Chi s6 ME <0 cho thiy cac mé hinh déu du béo
thién thap. Chi s6 RMSE ctia mé hinh dong hoa van hau hét déu thip hon so véi mé hinh
khong dong hoa, co gia tri thap nhat & Soc Tring (22.7), Tra Noc (23).

* Panh gia sai s6 cho ngudng mua rit to

Danh gia sai s6 du bao vcl ngudng mua rét to
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Hinh 17. DPanh gi4 sai s6 du béo theo ngudng mua rat to thang 7, 8 nam 2021.

O ngudng mua rat to (hinh17), chi sé ME tiép tuc <0 cho thiy cic mé hinh van du béo
thién thap hon thuc té. Chi s6 MAE ciing ting cao déng ké so voi ngudng mua to, tuy nhién
md hinh ddng hoa van c6 xu hudng thiap hon mé hinh khong dong hoa. Chi s6 RMSE cua
m6 hinh ddng hoa thap nhat & Chau Ddc (24.6).

Nhu vay, qua danh gia sai sd ciia cac mo hinh trong hai thang 7,8 nam 2021 cho thay &
ngudng mua nho cac md hinh du bao thién cao hon thuc té. Trong khi d6 ¢ ngudng mua vira,
mua to dén rat to cic md hinh déu ¢6 xu hudng du béo thién thap hon thyc té. Chi s6 MAE
va RMSE ctia mé hinh ddng héa hau hét déu thap hon mé hinh khong dong héa, cho thay khi
ddng hoa dir liéu dja phuong di giam dugc sai sé cia md hinh. Véi ngudng mua to, RMSE
ctia md hinh dong hoa c6 gia tri thip nhat & Soc Trang (22.7), Tra Noc (23).

4. Két luan

Nghién ctru da dong hoa sd liéu dia phuong theo phuong phap 3D—Var cho mé hinh
WREF phién ban 4.2 (nim 2020) dé du bao mua cho khu virc Nam B6. Qua danh gia sai sb
ctia cac mo hinh cho thdy, & ngudng mua nhé cidc mo hinh dy béo thién cao hon thuc té.
Trong khi d6 & ngudng mua vira, mua to dén rat to cic moé hinh déu c6 xu hudng du bao
thién thip hon thuc té. Cac chi s6 MAE va RMSE ctia mé hinh déng hoa hau hét déu thip
hon mé hinh khong ddng hoa, cho thdy khi dong héa dir liéu dia phwong da giam duoc sai s6
ctia md hinh. Véi dénh gia du bao cho ngay 15/7/2021, mé hinh c6 dong hoa s6 liéu c6 kha
ning phat hién (POD) va k¥ nang du bao (ETS) cho mua vira, mua to tét hon mé hinh khong
ddng héa & han du bao 12h va 24h, chi sb PC ciing duoc cai thién khoang 4%. Pong thoi khi
thiét 1ap mo hinh dong hoa chay ¢ ché d6 Cycling s& cho dy bao 6n dinh hon truong hop
khoéng dong hoa.
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DPong gop cia tac gia: Xay dung ¥ tuong nghién ciru: L.N.Q.; Lya chon phuong phap nghién
c&g: N.K.P.; X1r Iy s0 li¢u: L.M.D.; Xay dung mo6 hinh: L.M.D.; Phan tich két qua: L.N.Q.;
Vict ban thao bai bao: L.N.Q.; Chinh stra bai bao: L.N.Q.

Loi cam on: Bai bao la mot phan két qua nghién ciru ctia Dé tai “Nghién ctru, xay dung va
trién khai thir nghi@m hé thong canh l?éo som ’ngép lut do thi dya trén nén tang tri tu¢ nhan
tao tai thanh pho Ho Chi Minh.”, quyét dinh so0 1321/QD-SKHCN ngay 24/11/2020.

Loi cam doan: Tap thé tic gia cam doan bai bao niy 13 cong trinh nghién ciru cta tip thé
tac gid, chua dugc cong bo ¢ dau, khong sao chép tur nhitng nghién ctru trude day; khong cod
su tranh chap lgi ich trong nhom tac gia.
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A study on using local data to assimilate for WRF model to
improve the quality of rainfall forecast for the Southern Viet Nam
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Abstract: In this paper, the author has assimilated local data by using the 3D—var method
for the WRF model with a resolution of 3km to forecast rainfall for the Southern VietNam.
The data used for assimilation included surface observations, sounding data in Vietnam as
well as in Southeast Asia. The experiment was conducted with 2 options with data
assimilation (Wrf d03) and without data assimilation (Wrf noDA d03) at lead—time of 48
hours. The implementation time is in July and August 2021 in the rainy season. The forecast
results of two experiments were collected with 24 Synop observation stations to evaluate
the accuracy of the models. The results show that all models have the rainfall forecast almost
higher than actual for light rainfall thresholds, and lower actual for other rainfall thresholds.
The MAE and RMSE indexes of Wrf d03 are mostly lower than Wrf noDA dO03, this
shows that assimilation local data has reduced the error of the model. Wrf d03 also has
POD index, ETS index for moderate and heavy rainfall thresholds better than
Wrf noDA d03 at the 12h and 24h of lead—times. When running model with data
assimilation under Cycling mode will give more stable results than the normal case.

Keywords: WRF; WRFDA; 3Dvar; Data assimilation; Forecast rainfall for the Southern
Viet Nam.



