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Tém tit: Bai bio nay sir dung mé hinh WRF d6 phan giai cao mo phong mot sé dot muwa 1on muia
hé tai khu vic TP. H5 Chi Minh qua viéc str dung s liéu Radar dé dong hoa truong ban dau bang
phuong phap 3DVAR, cac thir nghiém WRF3Dvar dugc chay mo phong véi 2 ché d6 1a khoi dong
lanh (cold start) va khéi dong am (warm start) két hop véi 3 phuong an ddng hoa: chi do phan
hoi;d6 phan hdi va gié xuyén tam; do phan hoi, gié xuyén tdm va dit liéu GTS. Truong nén duoc
sir dung 12 CV7 duoc tao ra tir cac du béo trong 6 thang tai khu vire Nam Bo. S6 liéu Radar trude
khi dua vao mé hinh dugc klem dinh chét luong(quanlity control) va tia thua (thinning data) nhdm
loai bo nhiéu ciing nhu cung cép truong quan trac ban dau tot nhét. SO liéu mua ciia 24 tram quan
trac bé mat tai Nam B dugc sir dung dé danh gia kha nang mo phong cua mé hinh WRF. Két qua
thu duoc cho thay dong hoéa chi riéng d6 phan hdi c6 tac dong manh dbi voi cac blen Qram va Qgraup
& truong ban dau trong khi dong hoa gi6 xuyén tdm cai thién thanh phan gi6 tiép myen So sanh
cac phuong an thir nghiém cho thiy, dong hoa warm start cho mé phong lwong mua t6t hon kha
nhiéu so véi cold start. Dong hoa dong thoi gid xuyén tim va do phan hoi va GTS cho két qua
tuong dbi kha quan so véi cac phuong an khéc.

Tir khoa: WRF3Dvar, Radar.

1. Mé dau rat phu hop cho du bdo mua 16n, dac biét 1a
mua 16n han cuc ngin. Rét nhiéu nghién ctu

S liéu radar 1a mot trong nhirng ngudn dit cho thiy dit lidu radar co tac dong tt ddi véi
lidu quan trong ddi v6i qua trinh ddng hoa, moé hinh WRF. D¢ chinh xac cia WRF ngoai
ngoai kha niang cung cip mot lugng 16n dit lidu phu thudc didu kién ban dau, bién con phu
tir b& mat dén nhidu muc d6 cao & do phan giai thudc vao hiéu tng spinup [3]. Hi€u tng nay
16n, dir liéu Radar con gfin nhu thoi gian thuc, duoc hiéu trong khoang 3-6 h dau, lugng mua

du bao tor m6é hinh du bao thuong kém chinh
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diéu kién bién cho md hinh sé [4-5]. Xiao va
Sun [5] d& minh hoa trong nghién ctru cua ho
véi dir liéu radar c6 do phan giai cao 2 km dugc
dong hoa vao mo hinh s, két qua cac hé thong
dbi luu duge mé phong tét hon trong diéu kién
ban dau . Mot s nghién ctru ciing cho thay khi
dong hoa dong thoi ca van te gié xuyén tim va
d6 phan hdi cho két qua tét hon la chi mot
thanh phin, Xiao va cs [6] di phat trién mot
phwong phap ddng hoa van téc xuyén tim trong
hé théng 3DVAR, sau d6 phuwong phap nay
dugc bd xung thém dir liéu do phan hdi vo
tuyén [7], két qua cho thdy co sy cai thién hon
d6i voi du bao dinh lugng mua (QPF) han
ngén Trong du bao bao, Tong va Xue [8] da
dong hoa radar Doppler cho thiy ket qua tot
nhét thu duoc khi ca hai dir liéu van tde xuyén
tdim va do phan hdi. Ngoai ra viéc két hop dit
liéu radar véi cac dir liéu khac duge thé hién
trong nghién ctru cta J. Liu va cs [9], ho s
dung 4 ché d6 dong hoa khac nhau: dir liéu khi
tuong, do phan hdi radar, do phan hdi radar da
hiéu chinh, d6 phan hoi radar két hop dit liéu
khi tugng, d6 phan hdi radar da hiéu chinh két
hop dit lidu khi twong nhdm nghién ctru anh
hudng cua céac loai dit lidu dén qua trinh dong
hoa két qua cho thidy dong héa dong thoi do
phan xa radar dd hi€u chinh va dir li¢u khi
tugng cho két qua tét hon ca so véi cac phuong
an khac. D4i v6i bai toan dong hoa sb liéu radar
& Viét Nam, nghién ctru tiéu biéu 1a cua Du
Duc Tién di xu 1y sb liéu radar Doppler dé dua
vao dong hoa s liéu cho md hinh WRF. Céc
thuat toan xt ly da dugc tng dung cho s6 liéu
radar Doppler Dong Ha, bao gdm xtr 1y nhiéu
dia hinh, xtr ly nhidu diém anh va lam tron
(thinning) tao sd liéu méu (super observation).
Téc gia cung trinh bay vé 1y thuyét xay dung
toan tir quan tric cho sb liéu radar Doppler cua
hé thong WRFDA. Mot s6 thir nghiém duoc
thyc hién nham danh gia kha ning ning cao
chat luong du bao mua l6n cho khu vuc mién
Trung khi déng hoa sb liéu radar Dong Ha. Cac
két qua thir nghiém budce dau cho thdy viéc dua
s6 lidu radar vao dong hoa s liéu da gop phan
nang cao chit lwong du bao mua 16n cho khu
vuc mién Trung dic biét khi sir dung mo hinh

khu vuc bt thuy tinh phan giai cao [1]. Tran
Hodng Thai va cs da dong hoéa s6 liéu Radar qua
phwong phép nudging nham tac dong t6i du bao
mua 16n trén khu vuc Bic Bo [2]. Mic di dong
hoéa sb liéu radar co nhiéu tac dong tich cuc tuy
nhién khong it truong hop thu duoc két qua xau
hon do xur ly sb liéu ban dau chua tét, sd liéu
radar tho thuong bi tdc dong boi cac nhiéu, dai
sang, su suy giam tin hi¢u trong mua 16n [10-
11] do vy qua trinh kiém dinh chét luong cho
dir liéu 1a vO cung quan trong. Trong bai bao
nay s& thuc hién mét sb phuong phap xir Iy s6
lidu radar ban dau va danh tac dong cta cac loai
dir liéu do phan hoi, gié xuyén tim va dir liéu
GTS két hop v6i cac ché do chay warmstart va
coldstart nham tim ra bd s6 liéu tdt nhat cho
phuong phap chay 3dvar phu hgp véi bai toan
mua 16n tai khu vue TP H6 Chi Minh.

2. Phuong phap va s6 liéu nghién ciru
2.1. Pong héa 3dvar trong mé hinh WRF

Bai todan cua 3dvar: WRF-Var 1la mot hé
théng ddng hoa dit liéu bién phan duoc thiét ké
va xay dung cho mé hinh WRF bao gdm céc
thanh phan 3Dvar va 4Dvar. Hé thong nay co6
ngudn gbc va phat trién tr mdé hinh MM5
[12]. Nam 2005, Skamarock va cs [13] d@ mo ta
nhirng cai tién méi nhat cua ca md hinh WRF
va WRF-Var va dua ra cac giai thich dé giup
nguoi ding hiéu duoc thanh phan 3Dvar cua hé
théng WREF-VarNhin chung myc dich co ban
cua ddng hoa sb lidu b1en phan ba chiéu 1a cung
cap mét ude lugng t6i wu cua trang thai khi
quyén thyc ¢ thoi diém phan tich théng qua
viéc giai lap ham gia:

SO A6 B G ) 2n6) v T o (1)

Trong do B [a ma tran sai so tuong quan
cua trudng nén, O 1a ma tran sai sb tuong quan
clia sai s6 quan trac, H(x) 1a toan tir quan trac,
X: véc tro trang thai (bién) khi quyén), Y:
quan tric.

Trong WRF-var dé chuyén dbi tir d6 phan
hdi va vén téc gié xuyén tAm cua radar vé cac
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bién cua md hinh, str dung cac toan tir sau: 1)
todn tu quan tric cho van tbe xuyén tam V. tir
mdt quan trac Doppler thu dugc tir truong gio
3D (u,v,w). Gié huong tdim cua mo hinh thu
dugc tir cac thanh phan gi6 theo cong thuc:
v, S S A/ A “(w=v,)
Y.

i i

v, =540a-q""", a=(p,/p)"*

Luu ¥ rang téc do roi thing dimg ¥, dugc
tinh toan tu ty 1¢ pha trén nudc mua voi hi€u
chinh d6 cao, d6 phan hdi cia mé hinh duoc
tinh theo cong thuc lién hé voi lugng nudce
trong mua Qi, (q; ) cia Marshall-Palmer [14]:

Z=43.1+175log| Ladr_
lkg /' m

2.2. X Iy di liéu RADAR

Trong nghién ctru nay tac gia su dung dir
liéu cia radar Nha Bé (toa d§ 10°39'31" vi do
Bic va 106°43'42" kinh d6 Doéng) voi mot sb
thong s6 ky thuat chinh: tin s6 hoat dong:
5500-5700MHz (s6ng C); dd rong canh song
antenna: < 1.0°; ban kinh quan tric: 30, 60, 120,
240, 480m; ban kinh quan tric gié Doppler: 30,
60, 120km. Trong thoi gian qua thiét bi radar
nay da phat huy hiéu qua trong cong tac theo
doi, giam sat cac hién tuong thoi tiét trong vong
ban kinh khoang 480 km; canh bao, du bao cac
hién twong thoi tiét nguy hiém nhu béo, ap thip
nhiét doi, dong,... trong ban kinh khoang 240
km; va cac hién twugng mua, mua 1on... trong
ban kinh khoang 120 km quanh thanh phd Ho
Chi Minh. Ciing cin luu y thém la dbi véi
Radar Nha B¢ ¢ ban kinh quét 16n hon 120km,
khong nén sir dung sd lidu toc do gié xuyén tim
dé dong hoa vi luc nay gié xuyén tim s& khong
dugc tot. Nhur da trinh bay ¢ trén van dé xir 1y
dit liéu radar trude khi dua vao dong hoa 1a mot
trong nhiing budc quan trong, né anh huodng
truc tiép dén két qua cua moé phong cua 3dvar
tham chi néu c6 qua nhidu dir lidu kém c6 thé
lam hong cac phan tich tir 3dvar, c6 rat nhiéu

cac phuong phap dugc nghién ciu nham thu
dugc dir liu tét nhat trudc khi dwa vao méd
hinh. Trong bai bao nay tac gia thuc hién theo
cac budc nhu sau (Hinh 2.1).

Kiém soat chit lwgng (Quanlity control):
Nhiéu nghién ctru d so sanh két qua ddng hoa
khong kiém dinh chit luong(QC) va c¢6 QC cho
thdy khong QC c6 thé 1am cho 3dvar khong hoi
tu hoac tao ra mot truong phan tich nhung cac
dir liéu x4u lan truyén dén cac vang dit liéu tdt
khac va két qua 1a truong phéan tich ban dau co
thé xau di [9]. Dbi véi dir liéu tho cua Nha Bé
thong thuong s& ¢ cac nhidu dia hinh (ground
clutter), bién (sea clutter), hiéu tng bup séng
phu va nhiéu l¢ch chdng chéo truong gio
(dealiasing, folded velocity) do vay viée kiém
dinh chét luong 1a rit can thiét.

Tia thua dir li€u (thlnnlng data): Dir li¢u
radar ban dau 13 san phdm quét khdi (ppi -
pham vi, géc phuong vi va do cao). Dé c6 thé
léy duoc dir liéu radar tur nhiéu muc khac nhau
(san pham cappi), sir dung phuong phap nodi suy
[15], trong bai bao nay, dit li€u radar duoc ndi
suy thanh cac mang 512*%512 diém ludi, do
phan giai 1km véi 50 muc, mdi myc cach nhau
250m va muc ban dau co do cao 40m (tuong
ung do cao cuia radar Nha B¢). Sau khi ¢6 dugc
san pham ndi suy, tiép theo 1a dwa cung vé do
phén giai voi mo hinh (d6 phén gidi cia dir liéu
radar Nha B¢ 14 1km, cao hon khé nhiéu so véi
d6 phan giai cuia md hinh 9 km v&i mién 1 va
3km cho mién tinh 2), hon nira néu dir liéu
radar quéa day, ta ciing can phai tia thua ching
bang cach ldy trung binh cia cac diém gan
nhau, viéc tia thua nay giap cho thoi gian tinh
toan nhanh hon va lam giam sy tuong quan
giita cac diém dir liéu. Dé dua sb lidu vé luéi
cua mo hinh st dung mot chuong trinh fortran,
déu tién chuong trinh 14y thong tin vé luéi cua
md hinh, sau d6 ng véi mdi diém ludi theo
phuong ngang va theo cac muc d6 cao, chuong
trinh v€ ra cac ban kinh va tinh todn gia tri tur
cac diém gan nhét (cac diém bén trén, bén dudi
va bén canh).
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Hinh 2.2. Minh hoa két qua truéc va sau khi kiém soat chét luong (quanlity control).

2.3. Thiét ké thi nghiém

Trong nghién ctru nay ching t6i st dung
md hinh WRF va WRFDA phién ban V3.9.1
WREF str dung hai lu6i 10ng tuong tac hai chiéu
véi d6 phan giai tuong tng la: 9km, 3km (Hinh
2.3). Mién 1 gébm 150%150 diém ludi véi toa do
tam 1a 10,66°N, 106,728°E, mién 2 gom
166x166 diém ludi véi 52 muc thing ding.
Mién 1 dugc thiét ké du rong dé mé hinh c6 thé
nim bat dugc cac qua trinh hoan luu quy mo
16n anh hudng dén Nam B9, cac mién con duoc
thu hep pham vi bao tron khu vuc TP. HO Chi
Minh. Bang 1 1 by tham sd vét 1y ctia m6 hinh

WREF dugc lua chon dé mo phong mua khu virc
TP. H6 Chi Minh.

Bang 1. So dd vt Iy sir dung trong thi nghiém

Mellor-Yamada-

Lop bién hanh tinh Janjic

Tham s0 hoa doi luu Grell-Devenyi
So d6 vi vat Iy may WSM 6-class
Biic xa song ngan Dudhia

Burc xa song dai RRTM

So db dat Noah-MP
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Hinh 2.3. Cac mién tinh ctia mé hinh.

Béang 2. Céc truong hop thu nghiém

STT CASE MO TA

1 CONTROL WRF khéng dong hoa

Warm start, Dong hoa
chi d6 phan hdi
Warm start, Dong hoa
chi @6 phan hoi va
synop

Warm start, Dong hoa
chi d6 phan hoi, gi6
xuyén tdm

Warm start, Dong hoa
chi do phan hoi, gi6
xuyén tdm va synop
Cold start, Dong hoa
chi d6 phan hdi

Cold start, Pong hoa
chi @6 phan hoi va
synop

Cold start, Pong hoa
chi do phan hoi, gi6
xuyén tdm

Cold start, Dong hoa
chi do phan hdi, gi6
xuyén tdm va synop

2 WARM-ZH

3 WARM-ZHSY

4 WARM-ZHVR

5 WARM-ZVSY

6 COLD-ZH

7 COLD-ZHVR

8 COLD-ZHVR

9 COLD-ZVSY

Tac gia str dung loai sai s6 truong nénCV7
(moi xuat hi¢n tr phién ban WRF-VAR 3.7)
loai sai s truong nén nay dugc tao ra béng
phuong phap NMC [15], & tao ra n6 sir dung
hiéu cua cac dy bao (T + 24 trir T + 12) ndi tiép

nhau trong 6 thang cho khu vuc nam bd tu
31/05/2016 — 01/12/2016 (khoang 360 lan chay
WREF), vi sai s6 truong nén khong thé tao cling
mot 14c cho ca 2 mién nén ta can thyc hién cho
ting mién tinh mot. Bai bao sir dung 9 phu’ong
an thu nghiém (Bang 2) nham danh gia tac
dong cua cac loai s liéu v6i hai ché @6 khoi
chay 1a khoi dong lanh(cold start) va khdi
dong 4m (warm start).

Ddi voi ché d6 coldstart md hinh duge chay
v6i thoi gian tring v6i mua quan tric tirc 13 tir
12Z ngay hém trudc dén 12Z ngiy hém sau
(gid GMT) (mua quan tric tai Viét Nam duoc
tinh tir 19h ngay hom trudc dén 19h ngay hom
sau). Trong ché do warm start, ciing tuong tur
nhu cold start tuy nhién moé hinh duogc khoi
chay trudc 06h, cac mo phdng nay dugc cép
nhat bd Xung vao diéu kién ban dau cho thoi
diém 12Z dé du bao cho cac gio tiép theo. Qua
mot s6 1an thir nghiém cho thay sir dung phan
tich NCEP GFS (thi nghiém coldstart), WRF-
Var da dua ra mot phan tich kha rd vé trudng
ban dau nhung thong tin 1a kha it. V&i ché
déwarm-start cac thong tin cho truong ban dau
nhiéu hon réat nhidu so véi coldstart, dién hinh
nhu cac blél’l chouda Qrain-

Sé liéu: s6 liéu ban dau hoa va sb liéu diéu
kién bién phu thudc thoi gian duogc léy tr du bao
cia mo hinh toan ciu GFS cung cip boi Trung
tam Qudc Gia Dy bao Mbi truong (NCEP)/Hoa
Ki voi do phan giai 0.5°x0.5° kinh vi.

WRFOUT .

i +24H

low be
WRFDA
Update be
GFS
Update bc -
WRFDA —
062 1

Hinh 2.4. Quy trinh chay WRFDA trong ché d¢
Warm start.
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S6 liéu quan tric phuc vu danh gia mo
phong bao gdm sb liéu mua cua 24 tram quanh
khu vuc TP. HO Chi Minh, sb liéu Radar duoc
lay tir Radar Nha Bé bao gdm dd phan hoi va
gi6 xuyén tam dugc lay trong cac ngay 02-
03/08/2016, trong thoi gian nay radar xuat dir
liéu 15 phat mot va quét véi ban kinh 240km.
Dit ligu GTS: s6 liéu tir tram thoi tiét bé mat,
tau, phao, may bay, vé tinh quan tric tr GTS
duge xir Iy st dung bd tién xtr 1y quan sat
OBSPROC trudc khi dugc dong hoa biang
WRF-3DVar. Dé lam dugc didu nay mot
chuong trinh shell script da dwoc bién dich
chuyén ddi dir liéu di giai mi sang dinh dang
LITTLE R phu hop, sau d6 c6 thé duoc si
dung truc tiép boéi WRF-3DVar.

Phwong phap danh gia trén tram: sur
dung 3 chi s thong ké: sai sb tuyét dbi trung
binh MAE, sai s6 quan phuong RMSE va sai s6
tuong ddi RE.

MAE = =37, |FI - OI[;

1 ¢n .
RMSE = \/; 2o (FI =02,

n

RE=1 (R — Ro) ¥ 100
n Roi
=1

Trong do6: FI 1a gia tri du bao, OI 1a gia tri
quan tric, Rri, Ryila tong luong mua tram cho
mot giai doan hodc trung binh téng lwong mua
tram cho mot giai doan trong khu vuc cho mé
hinh va quan tric. Sai s tuong d6i RE cho biét
thién huéng ciia mé hinh so v6i quan tric, va
d6 16n cua sai sd RE cho biét phan trim sai
khac bao nhiéu.

3. Két qua va théo luan
3.1. Bién doi truong ban dau

Dé thiy rd duoc su bién ddi cua trudng ban
dau tuong tng vai ting kicu so li€u, tac gia tinh
trung binh gia tri ciia cac bién co ban ¢ 20 muc
thap nhat trén tong s6 52 muc trong khu vuc

radar dong hoa (xung quanh khu vyc TP. Ho6
Chi Minh). Tir bang c6 thé thiy trong truong
hop chua ddng hoa, ty 1& luong nude trong mua
(Qrain) c6 gia tri la 0, tuy nhién sau khi duogc
dong hoa, mé hinh da bién d6i do phan hoi
Radar va bd xung thém gid tri vao bién Qrain
tai thoi diém ban du, dong thoi bién Qgraup &
cac muc trén cao cling dugc cai thién kha nhiéu.
Tir bang ciing cho thdy dong hoa coldstart va
CONTROL déu cho lugng nudc trong may
(Qcloud) 1a 0 tuy nhién trong qua trinh chay
warm start bién nay duoc bd Xung thong tin tu
cac du bao trudce, c6 thé thiy tit ca cac du bao
warmstart gia tri cua Qcloud da thay d6i dang
ké. Tiép theo, néu chi dong hoa thanh phan do
phan hdi & ché do coldstart, cac thanh phan gi6
kinh huéng U va vi huéng V khong thay doi
tuy nhién néu bo xung thém dir liéu GTS hoic
gi6 xuyén tim ctia radarthanh phan nay thay doi
dang ké. So sanh cac du bao néu chi déng hoa
riéng do phan hdi hodc sé lidu synop trong quéa
trinh chay coldstart, tde do théng dtmg W 1a 0,
nhung khi dong héa thém gié xuyén tim cua
radar hodc chay warm starttdc d6 nay ciingduoc
cai thién. Nhin chung, d6 phan hoi radar lam
bién d6i cac thanh phan Qrain, Qcloud, Qvapor,
Qgraup... ciia md hinh, téc do gidé xuyén tdm
lam thay déi truong gi6 kinh hudng, vi huéng
va gi6 thang dung. Ché d6 chay warm start
cung cp kha nhiéu thong tin tir du bao trudc
lam cho truong ban dau duogc cai thién dang ké
so voi chi chay coldstart.

3.2. Panh gia khda nang mo phong muwa cua
mo hinh

Tiép theo, nghién ciru s& phan tich két qua
so sanh vé lwong mua va dién mua gifta cac san
phim CONTROL, cic truong hop dong hoa va
s6 liéu quan tric. Hinh 3.1a 13 lvong mua tich
liy 24h cia quan tric cho thiy trong ngiy
02/08/0216 tai khu vuc TP H6 Chi Minh xuét
hién mot tdm mua 16n va hinh thanh mot dai
mua kéo dai dén khu vuc Phuge Long, Dong
Xoai. Luong mua tir s6 lidu quan trac phd bién
trong khoang 20-75mm. O két qua mé phong,
c6 thé thdy phuong 4an CONTROL (hinh 3.1 b),
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ddng hoa do phan hoi & ché do coldstart CZH
(hinh 3.1 ¢) va dong hoa d6 phan hdi va synop
& ché d6 coldstart CZHSYNOP (hinh 3.1d) mé
phong luong mua it hon kha nhidu so v6i quan
tric va hau nhu khong nam bét duoc dién mua
tuy nhién sau khi dwa thanh phan van téc gi6
xuyén tam, chét luong dy bao da cai thién 1én
dang ké, cac truong hop CZHVR (ddng hoa
coldstart 6 phan hdi va gié xuyén tam) (hinh
3.1e) di cho thdy, mé hinh bat dugc tim mua &
TP. H6 Chi Minh tham chi khi bé xung thém ca
s6 liéu GTS trong truong hop CZVSYNOP
(hinh 3.1f) tdm mua con 16n hon va lugng mua
gin hon so voi thuc té. O cac thir nghiém warm
start mic du chi dong héa do phan hdi (truong
hop WZH) (hinh 3.1g) tuy nhién md hinh ciing
dd nam bét duoc lwgng mua va tdim mua tai khu
vuc TP. H5 Chi Minh, chimg t6 dir lidu tir du
bao trudc da cai thién thém dang ké trudng ban
déu tai cac chu ky sau. Nhin chung tai tit ca cac
thir nghiém warmstart (hinh 3.1g, h, I, k) déu
ndm bét kha tdt duogc luong mua va dién mua
khi so sanh véi thuc té.

Hinh 3.2. cho két qua so sanh giita quan
trdc va mo hinh trong ngay 03/08/0216, ciing

gidng nhu két qua mo phong bén trén, cac thir
nghiém CONTROL (hinh 3.2b), dong hoa do
phan hoi & ché d6 coldstart CZH (hinh 3.2¢) va
ddng hoéa do phan hdi va synop & ché do
coldstart CZHSYNOP (hinh 3.2 d) md phong
lwong mua it hon kha nhiéu so voi quan tric va
chua ndm bat duge dién mua tuy nhién sau khi
bd xung thanh phan gi6 xuyén tim, mo hinh di
ndm bat kha t6t dién mua va lugng mua van
con twong ddi thap thé hién qua thir nghiém
CZHVR (hinh 3.2 ¢). Khi bd xung thém ca sd
liéu GTS, truong hop CZVSYNOP (hinh 3.2f)
md hinh da cai thién thém duoc luwong mua.
Trong ché d6 chay warm start (hinh 3.2 g, h, i, k)
md hinh nim bt kha t6t dién mua va luong
mua dac bi¢t mé hinh md phong duoc lugng
mua rat 16n thuéc khu vuc Binh Long, Phudc
Long ma ché do coldstart chua thé mé phong
duge. Tuy nhién & khu vuc TP. H5 Chi Minh
lwong mua chua md phong thuc s tét bang ché
do coldstart, trong truong hop nay ddng hoa
dong thoi gié xuyén tam, do phan hoi, GTS tot
hon so véi cac truong hop con lai.

Béng 3. Gia tri trung binh ciia céc bién & 20 myc thip nhét tai truong ban dau

Qram Qcroup Qvaror Qaraup U v W

(gkg) (g/kg) (gkg) (gkg) (m/s) (m/s) (m/s)
CONTROL 0 0 0.0131687 0 14.0791 3.49487 0
CZH 0.0001952 0 0.0131687  6.84E-06 14.0791 3.49487 0
CZHSYNOP 0.0001942 0 0.0131687  6.80E-06 14.1097 3.49235 O
CZHVR 7.29E-05 0 0.0131687  3.73E-06 13.957  6.31051  0.0090465
CZVSYNOP 7.29E-05 0 0.0131687  3.73E-06 13.957  6.31051  0.0090465
WZH 0.003213  0.0014125 0.0145541  0.0016545  18.1206 12.6105  5.09626
WZHSYNOP  0.003213  0.0014125  0.0145541  0.0016545  18.1205 12.6065  5.09626
WZHVR 0.003213  0.0014125  0.0145541  0.0016585  17.4166 14.1657  5.06923
WZVSYNOP  0.003213  0.0014125  0.0145541  0.0016585  17.4166 14.1656  5.06923
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Observation Rainfall Acc 02.08.2016[mm] [CZH] R Acc 12Z01AUG—12Z02AUG
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Hinh 3.1. Lugng mua tich lity 24h trong ngay 02/08/2016 cua quan tric(a), va cac truong hop CONTROL(D),
CZH(c), CZHSYNO(d), CZHVR(e), CZVSYNOP(f), WZH(g), WZHSYNO(h), WZHVR(i), WZVSYNOP(k).
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Observation Rainfall Acc 03.08.2016[mm]
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Hinh 3.2. Lugng mua tich lity 24h trong ngay 03/08/2016 cuia quan tric(a), va cc truong hgp CONTROL(b),
CZH(c), CZHSYNO(d), CZHVR(e), CZVSYNOP(f), WZH(g), WZHSYNO(h), WZHVR(i), WZVSYNOP(k).
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Béng 4. Két qua danh gia sai s6 MAE(mm), RMSE(mm), RE(%)

02/08/2016 03/08/2016 TRUNG BINH
TRUONG HQP MAE RMSE RE MAE  RMSE RE MAE  RMSE RE
CONTROL 21.40 26.80 -19.59  19.10 28.20 -42.05 2025 27.50 -30.82
CZH 19.30 25.30 -14.85 18.10 24.60 -37.98 1870 24.95 226.41
CZHSYNOP 19.90 26.20 -19.97  17.60 23.80 -42.32 1875  25.00 -31.14
CZHVR 20.00 26.00 -1437 1950 28.20 -4.09 19.75 27.10 -9.23
CZVSYNOP 17.80 22.20 -8.08 18.80  28.10 -7.50 1830 25.15 -7.79
WZH 16.30 21.70 -6.11 12.30 17.10 -18.72 1430 19.40 -12.41
WZHSYNOP 16.10  20.00 0.78 11.80 16.90 -25.03 1395 1845 -12.12
WZHVR 17.80 21.40 941 1590 20.60 7.08 16.85 21.00 825
WZVSYNOP 16.40 23.20 6.12 16.60 21.10 8.64 1650 22.15 7.38

3.2. Pdnh gid sai so

Bang 4 1a két qua sai sb cho 9 truong hop
thir nghiém, c6 thé thiy gid tri MAE trong
khoang 13.95 — 27.5mm trong d6 cao nhét la
truong hgp CONTROL, nho nhit 13 coa truong
hop WZHSYNOP (ddng hoa Warm startvéi s6
lidu phan hoi vo tuyén va GTS), nhin chung cic
truong hop dong hoéa da phin sai s6 MAE nho
hon so vé&i khong dong hoa. Gia tri RMSE
trong khoang 18.45 — 27.5 mm trong d6 lon
nhit 13 cia truong hop CONTROL, nho nhat
cta truong hop WZHSYNOP (d6ng hdéa Warm
starts liéu phan hoi vo tuyén két hop véi
GTS), sai sb twong dbi RE(%) cho thdy sai s
t6t nhat 1a cua truong hop WZVSYNOP (ddng
héa Warm startca sé liéu phan hoi, gid xuyén
tam va GTS) voi gia tri 1a 7.38, 16n nhat 13 coa
CONTROL voi gia tri -30.82.

4. Két luan

Bai bao str dung WRF maéc dinh va 8 truong
hop ddng héa dir liéu nhim danh gia kha ning
tac dong cua 2 ché d6 chay WRF-var 13 warm
start va coldstart cung vé6i thay ddi 3 loai dit
lidu d6 phan hoi, gié xuyén tim cia radar va dit
liu GTS, két qua cho thidy so v6i WRF
CONTROL dong hoa da c6 tac dong twong dbi
t6t voi han du bao 24h. Nhin chung dong hoa
van toc gi6 xuyén tim lam bién ddi truong gio

kinh, vi huéng va thanh phan gio thing dimg
W. Dong hoa d6 phan hdi vo tuyen 1am bién d6i
c4c nhan t§ quan trong gép phin hinh thanh
mua nhu Qgouds Qvapor Va Qurain. Ché do chay
warm startcho mot truong ban dau voi luong dir
liéu ddi dao hon rit nhiéu so véi chi chay
coldstart thong thuong. Vé két qua mo phong
mua 16n, cac truong hop warm start cho mo
phong kha phu hop véi thue té, nhin chung khi
ddng hoa két hop ca 3 loai dir li¢u cho md
phong tuong 601 tt hon cac truong hop khac,
vé két qua sai s6 ¢6 thé thdy két qua cua truong
hop ddng héa warm start v6i dir liu do phan
hdi va GTS (WZHSYNOP) cho két qua t6t nhat
v6i cac chi s MAE 1a 13.95 va RMSE la
18.45, trudong hop ddng héa warm start véi dit
liu d6 phan hoi, gi6 xuyén tdm va GTS
(WZVSYNOP) cho két qua tot nhat véi chi s6
RE voi gia tri 1a 7.38. Ngoaira xutr ly dir liéu
radar ban dau 1a mot trong cac budc quan trong
clia qua trinh dong hoa, néu dit liéu radar khong
t6t c6 thé anh huong rat 1on dén két qua méd
phong. Trong bai bdo ciing di trinh bay mét sb
bude xir 1y s6 lidu nham thu duge dit liéu quan
tréc radar tot nhét trude khi dua vao mé hinh sb.

Loi cam on

Nghién ctru nay dugc thuc hi€n va hoan
thanh nho sy ho tro cia Dé tai “Xay dung hé
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théng nghiép vu du bé/o mua 16n han cuc ngén
trén dia ban Thanh pho HO Chi Minh”. Tac gia
xin chan thanh cam on.
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Radar Data Assimination in Wrf Model to Forecast Heavy
Rainfall at Ho Chi Minh City
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Abstract: This paper uses high resolution WRF model to simulate a number of heavy
rainfall events in summer in Ho Chi Minh city using radar data to assimilation initial
conditions with 3DVAR method, the WRF3Dvar running simulation with two modes: cold
start and warm start combine with three cases: only Reflectivity of radar; Reflectivity and
Doppler radar radial wind observations; Reflectivity, Doppler radar radial wind, and GTS
data. The background error used was CV7 created from 6 months forecast in South Vietnam.
Radar data before assimilation was quality control and thinned to remove noise and create the
best observation. 24 station rainfall in South Vietnam using to an evaluation of WRF model
simulation.  Results = show  assimilation only reflectivity will affect to
variable Q.iouds Ovapor and Qi On the initial condition of model and assimilation only Doppler
radar radial wind improve wind. Compare each case show warm start simulation precipitation
better than the cold start, assimilation both Doppler radar radial wind observations, the
reflectivity of radar and GTS better than another case.

Keywords: WRFDA, RADAR.



