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Abstract: In the very short-range forecast (less than 12 hours) of heavy rain and severe
thunderstorms, the main challenge is primarily on tracking and predictingng of growth and decay of
significant convective systems. With the advances in nowcasting techniques, analysis and
nowcasting of heavy rain and thunderstorm from radars and satellites have been improving
progressively. The intensity changes of convective weather from direct output of numerical weather
prediction (NWP) models would contain substantial errors due to data assimilation and spin-up
issues of model physical processes. In this paper, we would introduce a new blending system being
implemented in NCHMF to enhance nowcasting and forecasting services. The system includes: i)
extrapolations of rain/convective systems of Vietnam’s radar mosaic (or single radars) for first 1-6
hours based on radar based on the Short-range Warning of Intense Rainstorms in Localized Systems
(SWIRLS) developed by the Hong Kong Observatory (HKO), and ii) a rapidly update convective-
permitting NWP system based on WRF-ARW in the convective scale to provide the forecast up to
the next 12 hours. Firstly, 1-6 hours forecast from models are calibrated with radar-based
quantitative precipitation estimates and nowcasts. The study will present some initial results of the
blending system and discuss verification of the quantitative precipitation forecast.
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Thur nghiém tng dung radar két hop mé hinh sb tri
trong du bao mua han cuc ngan

Mai Vin Khiém?!, Woo Wang-chun?, Wong Wai-kin?, Yeung Siu Lun?,

Nguyén Thi Nga!, Chu Thi Huyén Trang?
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Nhan ngay 15 thang 9 nam 2020
Chinh sira ngay 26 thdng 01 nam 2021; Chap nhén dang ngay 10 thdng 02 ndm 2021

Tém tit: Trong nghiép vu du bao cuc ngén (han du bao duédi 12h) cho mua 16n va cac hién tugng
dong 16¢, nhitng thach thirc chinh dén tir viéc theo ddi va du bao su phat trién va tan ra cua cac hé
thdng ddi lwu nguy hiém. Vi nhimng sy phat trién hién nay cua ki thuat du bao cuc ngén, viéc phan
tich va du bao hién twong mua 16n va dong 16¢ tir radar va vé tinh da c6 nhiing bude tién vuot béc.
Nhing su thay ddi ve cuong do cua cac hé thong dbi luu khi khai thac tryc tiép tir mo hinh s6 (NWP)
van c6 chira dong cac sai s6 do cac qué trinh ddng hod s6 lidu va thoi gian thich tng cua md hinh
(spin-up) ddi vé6i cac qua trinh vat 1y trong mé hinh. Trong nghién ctru nay, chung t6i mubn gidi
thiéu mét hé thong két hop (blending) dang duoc trién khai nghiép vu tai Trung tam Dy bao khi
tuong thuy van quoc gia (NCHMF) nham tang cuong kha nang du bao noi chung va trong linh vyc
du bao cuc ngan no6i riéng. HE thong s€ bao gom: i) cac san pham ngoai suy cho 1-6h dbi voi mua
va hé théng d6i luu dua trén quan tric radar thong qua hé thong du bao cuc ngin SWIRLS cua Co
quan khi trong Hong Kong (HKO) va ii) hé thong du béo sb tri quy mo dbi luu dya trén md hinh
WRF-ARW cho céc dy bao dén 12h tiép theo. San pham tir 1 -6h dau dy bao tir md hinh s& duge
hiéu chinh dua trén udc luong mua tir radar va céc du bao cuc ngin (ngoai suy) dua trén quan tric
radar. Mot sé két qua ban dau s& dugc minh hoa khi 4p dung véi cac dit liéu quan tric radar va két
hop (blending) v&i san pham moé hinh khi twong phén giai cao (NWP) dé du bao mua dinh luong
han cuc ngén tai Viét Nam.

Tir khéa: Hé théng SWIRLS; Canh bao cuc ngén; Ngoai suy radar; M6 hinh thoi tiét phan giai cao

, Mai Khanh Hung!, Dang Dinh Quan Pham Thi Phuong Dung?,

1. Mé dau

Trong du bao nghiép vu thoi tiét, vin dé dy
bao mua, dac biét du bao dinh lugng mua
(Quantitative Precipitation Forecast) 1a mot bai
toan vo cung phue tap khong chi ¢ Viét Nam, ma
con cta nhiéu nude co nén khoa hoc cong nghé

" Téc gia lién hé.
Bia chi email: duductien@gmail.com

https://doi.org/10.25073/2588-1094/vnuees.4686

tién tién nhu My, Duc, Nhat Ban, Phap,
Canada,.... Bén canh cac phuong phap du bao
truyén thong nhu phuong phap Sy-n0p, phuong
phap théng ké thi phuong phéap sb tri (hoac
phuong phap dong luc sir dung phuong phap so
dé giai xdp xi cac phuong trinh toan, Iy mo
phong cic qua trinh chuyén dong trong khi
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quyén) 1a phuong phap chinh dugc ap dung cho
bai toan dy bdo dinh lugng chi tiét mua [1-5].

Trong dy bao han ngan (<24 h), néu chi img
dung cdc san pham md hinh s6 tri don thudn s&
gip rat nhiéu sai s do mé hinh ludn cin c6 mot
thoi gian thich ung nhat dinh (spin-up time),
thong thuong can tir 1-6 gior dé 6n dinh cac nhiéu
dong ban dau khi d6 cac tic dong yéu (weak
forcing) Van c6 thé tao ra cac phat dong (trigger)
cho cac 6 dbi luu gy mua s& bi la di néu khong
dugc cap nhat, dong hoa thong tin tir ngudn s6
liéu radar mat do cao [6, 7].

Ddi vai bai toan du bao mua dinh lwong han
cuc ngin tir 0-12 gid (con goi 12 now-casting)
chu yéu lién quan dén cic canh bao va du bao
cac hién tuong dong 16¢ nguy hiém c6 kém theo
mua va mua lon. Vé phuong phap tiép can, du
bo han cyc ngin dua trén s lidu radar va vé tinh
v6i thoi gian cap nhat cao (5-10 phit mot 1an) dé
xac dinh cac ving may dbi luu sdu va miy co
kha nang gady mua cao va udc lugng sy dich
chuyén (sir dung s6 lidu lién tiép theo thoi gian
bang phuong phap bién phan VET- Variational
Echo Tracking hodc phuong phap tuong quan
cuc dai cho d6 phan hoi TREC - Tracking Radar
Echoes by Correlation) [8]. Sau khi xay dung
duoc truong huéng va toc do dich chuyen cua
cac 6 dbi luu c6 kha nang gdy mua, dong 16c s&
ap dung phuong phap Lagrangian dé ngoai suy
dd phan hdi hodc buc xa vé tinh theo thoi gian
dé xac dinh cac viing anh hudng trong han ngin.
Dura vao céc trudng phan hdi radar hodc birc xa
vé tinh da dugc ngoai suy, két hop véi cac thuat
toan wdc luong mua va hoa hop véi san pham du
bao sb (blending) dé thu duoc truong mua du
béo cuc ngin. Mot sé hé théng dién hinh p dung
trong nghiép vu 1a hé théng MAPPLE cua Cuc
khi tuong Canada [9, 10] hodc hé théng mo rong
SWIRLS trong du bdo cyc ngin cua cuc khi
tugng Hong Kong [11]. Mot trong nhirng han
ché ctia phuong phap nay 1a van gia dinh d6 phan
hoi hay burc xa do dac tir v€ tinh la bao toan (cac
tracer) theo thoi gian ngan dan téi khi ap dung
cho cac 6 dbi luu & glal doan thoai trao (sap sira
tan ra) co thé gip sai s6 16n. Dé giam thiéu sai s6
do gia thiét nay, thong thuong cac sb 1iéu mua ty

dong voi mat do theo khdng gian cao s€ dugc bd
sung dé hiéu chinh lién tyc [10, 11]. Nhu vy c6
thé thdy dé trién khai trong nghiép vu du bao
dinh lrong mua cyc ngan s€ gom hai phan chinh:
i) Hé thong tinh toan ngoai suy du bao cac ving
miy, mua trong han 1-6 gid tir san pham radar,
vé tinh va mua ty dong; va ii) Hé théng mo hinh
s6 quy md d6i luu voi do phan giai tir 2-3 km va
han du bao dén 6-12 810 ¢0 cap nhat day du cac
sO lidu radar, quan tric mua truyen thdng Va mua
tuy dong bang phuong phap dong hoa sd lidu.
Ngoai ra dy bao tir mé hinh quy mé ddi luu ciing
s& duoc két hop dé hidu chinh voi két qua du bao
ngoai suy han 1-6 gio.

Duya trén hé théng canh bao han ngan mua
dong nguy hiém (SWIRLS) ciia Co quan khi
tuong Hong Kong, nghién ciru s& trinh bay mot
sO két qua ‘nghién ctu ban dau trong viéc xdy
dung h¢ thong du bao mua dinh luong cuc ngan
dua trén hé thong quan tric radar cua Viét Nam
dugc Tong cuc Khi tuong thuy vin diu tu nang
cip, dong bd trong nhitng nim gan dy va san
pham mé hinh s6 tri phan giai cao (3 km) dang
chay nghi¢p vu tai Trung tam Dy béo khi tuong
thuy van qudc gia.

2. Phwong phap nghién ciru

2.1. Quan trdc radar, dw bdo mé hinh khi tuwong
phan gidi cao

2.1.1. Quan trac radar va woc lwong mua tir
do phan hoi quan trac cua radar

Hién tai, mang Iudi ra da thoi tiét cua Viét
Nam c6 10 tram radar gdm 04 loai ra da chinh,
cu thé 1a ra da JMA-272 cua Nhat Ban (dit tai
Phu Lién va Vinh); radar WRC200 tir Phan Lan
(dat tai Pha Bin, Pong Ha, Tam Ky, Pleiku, Quy
Nhon va Nha B¢); ra da TRS2730 tir Phap (o
Viét Tri) va DWRS2500C tir My (6 Nha Trang).
Trong d6, radar thoi tiét tai cac tram Phu Lién,
Vinh, Pong Ha, Tam Ky, Nha Trang la cac ra da
Dopple phan cuc don; hé thng tai cac tram Pha
Pin, Pleiku va Quy Nhon 1a radar thoi tiét
Dopple phan cuc kép. Hinh 1 minh hoa mang
ludi quan tric radar hién tai ctia Viét Nam.
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Sau khi ¢6 dugc quan trac do phan hoi radar,
st dung quan h¢ thuc nghiém dya do phan hoi
quan tric tir radar va tbc d6 mua cua Marshall-
Palmer [12, 13] ta c6 thé udc luong duge cudng
d6 mua R (mnvh) tir @6 phan hoi vo tuyén cua
muc tiéu Z (mm®m?3) cia radar nhu sau
Z = AR trong d6 A, B 1a cic tham sb thuc
nghiém, gia tri dién hinh 1a A=200 va B=1,6. Str
dung quan hé gitra Z’=101gZ véi Z’ (dBZ) 1a do
phan hdi cua radar ta c6 phuong trinh cho wéc
lwong cudng d6 mua nhu sau R = C10P%,

Ban dé t6 hop quan trac radar
Tai thai diém: 2020-03-04-12:00Z

_ ~Ob. Hoang Sa

QD Trwong Sa

Hinh 1. Mang luéi ra da thoi tiét tai Viét Nam

2.1.2. MO hinh khi tuong phdn gidi cao va
mé phong do phan hoi radar

Trong nghién ctru sir dung hé thong mé hinh
khu vuc WRF véi nhan dong luc ARW phién
ban 3.9.1.1 do Trung tdm dy bao moéi truong
qudc gia My (NCEP) phat trién (goi tit 1a WRF-
ARW). Pay la hé thong mé hinh khu vuc duoc
ap dung trong nghién ctru va nghiép vu voi cac
ung dung da dang tr mdé phong ly tuéng xoay,
song nti dén ap dung cac bai toan du bao thoi
tiét hodc cac diéu kién thoi tiét nguy hiém nhu
mua, bdo/xoay thuan nhiét doi va duoc cong
ddng khoa hoc hd trg va phat trién. Chi tiét hon
vé md hinh WRF-ARW c¢6 thé tham khéo trong
[14, 15] va cac ng dung tai Viét Nam trong
[16-19]. Tt ndm 2018, md6 hinh WRF-ARW
dugc thiét 1ap v6i do phan giai 3km cho mién
tinh bao phu toan by Viét Nam va Bién Pong va
sir dung truong didu kién bién tir mo hinh IFS
cua Trung tdm du bao khi twgng han vira Chau

Au (ECMWF), han du bio dén 72h cép nhat
2 lan/ngay.

Bén canh viéc su dung san phém mua du bao
tir mo hinh WRF-ARW, d¢ thuc hién viéc hiéu
chinh truong mua ciia mo hinh & thoi doan trude
6 h, tr cac thong tin dy bao nhiét, 4m cua mo
hinh WRF-ARW, truong mé phong do phan hoi
radar (simulated radar reflectivity) s€ dugc tinh
toan dé thuc hién viéc hoa hop (blending) véi do
phan hoi thyc té tir radar va do phan hoi ngoai
suy cuc ngan tir radar (extrapolated reflectivity).
Dua theo cong thirc lién hé voi lugng nudce trong
mua qr (cia md hinh) va do phan hoi tir radar
Zmodel clia Marshall-Palmer [14] va véi gia thiét
phan bé cua kich thude hat mua 13 8 x 108mm
ta co:

Zmodel = 2,04 x 10%(pqg)*-"

Hoac dudi dang logarit:

Pqr
H; =43,1+17,5log <1kg/m3>

Trong d6: p la mat do khéng khi va g, 1a ham
luong nude mua. Pon vi cia Hz la dbz. Trong
phuong phap dong hoa sb liéu, H, con duge goi
12 toan tir md phong do phan hdi cta radar tir mat
d6 khong khi va ham lugng nudc mua cho trudce
[13, 16].

2.2. H¢ théng canh bdo han ngdn miwra déng nguy
hiém (SWIRLS)

SWIRLS (Short-range Warning of Intense
Rainstorms in Localized Systems) 1a hé thong
canh bao han ngin mua dong nguy hiém do Co
quan khi tugng Hong Koéng phat trién [11, 20].
SWIRLS ép dung thudt toan optical flow (dong
quang hoc) d6i v6i s liéu quan tric radar lién
tiép theo thoi gian dé xdy dung dugc truong
huéng va toc do dich chuyén cua cac 6 di luu
¢6 kha ning gdy mua, déng 16c va sau d6 ap dung
phuong phap Lagrangian dé ngoai suy d6 phan hoi
hoic birc xa vé tinh theo thoi gian (dén 3 tiéng) dé
xac dinh cac viing anh huong trong han ngan.

Phuong phap dong quang hoc 1a mét ki thuat
thudc linh vuc xt 1y anh, thuat toan dya trén déc
tinh va gia thiét lién tuc vé mat thoi gian cia cac
object/pattern (vét thé/mau dang) va phan tich tir
dir liéu chup quang hoc (thé hién cho viéc quan
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sat lién tuc bang mat ngudi). Chuyén dong anh
cia mot vat thé/mau dang co dic tinh thé hién
quan sat duoc 1a mot dang bé mat cu thé va thay
d6i theo thoi gian (nén con goi 1a chuyén dong

tir frame (khung anh) dén frame).
Hinh 2 minh hoa két qua tinh todn truong
chuyén dong cho radar Pong Ha tir lac 18h dén
Phan tich tai 19 h Du béo tai 20 h

Reflectivity 2020-03-04 Based @ 19:00H  Reflectivity
ID ECC [ ROVER-A | RSMC Valid @ 19:00H 1D ECC/ ROVER-A [ RSMC

2020-03-04 Based @ 13:00H  Reflectivity
Valid @ 20:00H 1D ECC/ ROVER-A [ RSMC

19h ngay 3 thang 4 ndm 2020 dé dy bao dén 3
tleng cung ngay sau do. Trong Hinh 2 cling cho
thiy mic du truong chuyén dong duoc du bio
kha phu hop, tuy nhién do gia thiét khong tiéu
tan trong qué trinh dich chuyén nén dan t6i
nhitng hé théng dong trong qué trinh tan gia
(decay) s€ it dugc danh gia phu hop.

Du béo tai 21 h Du béo tai 22 h

2020-03-04 Based @ 19:00H  Reflectivity 2020-03-04 Based @ 19:00H
Valid @ 21:00H  ID ECC/ROVER-Af RSMC Valid @ 22:00H

Phan tich tai 20 h

Reflectivity 2020-03-04 Based @ 20:00H
ID ECC { ROVER-A / RSMC Valid @ 20:00H

Reflectivity 2020-03-04 Based @ 21.00H Reflectivity
1D ECC/ROVER-A /RSMC

Phén tich tai 21 h Phan tich tai 22 h

2020-03-04 Based @ 22:00H

Valid @ 21:00H 1D ECC / ROVER-A f RSMC Valid @ 22:00H

Hinh 2. Minh hoa két qua tinh toan truong chuyén dong cho radar bong Ha
vao luc 19h ngay 3 thang 4 ndm 2020 va dyu béo dén 3 tieng sau do.
Truong phan tich 1a quan trac tir radar, trrong du bao 1a tinh toan ngoai suy bang hé thong SWIRLS.

2.3. Qud trinh két hop (blending) giita radar va
mo hinh khi twong phan gidai cao

Sau khi c6 dugec d6 phan hoi ngoai suy
(1-6 h) va d6 phan hdi md phong tir md hinh
WRF-ARW, véi gia dinh rang dit liéu tir mo hinh
s6 ¢ cung dic trung théng ké 1a ham Phan bd
x4c sudt tich Iy Weibull (Cumulative
Probability Distribution CPDF) v&i quan tric
radar [11], 6 phan hdi mé hinh va dé phan hoi

ngoai suy dugc két hop (blending) dwa trén ham
trong s6 dang dudng cong hyberbolic [4, 5, 21]:
_ (B —a)
w(t) = g X a X ——=[1 + tanh(y(t — 9))]
Trong d6: t 1a thoi gian, cac tham sb g, a, B
va y coO gia tri twong ung la 145, 0,01, 0,65 va
0,24 dugc st dung trong nghién ctru nay. Céc

danh gia trao d6i vé ccac hé s6 nay s€ dugc dé cap
trong nghién ctru tiép theo. Minh hoa ham trong
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s0 'du’qc dua ra trong Hinh 3 ing dung tai HKO QPFravs = (1 = w(t)) X QPFsyyipis + w(t)
ddi voi m6 hinh NHM cho han dén 6 tiéng [4]. X QPFypr
Khi d6, voi cac vung c6 gia tri phan hoi ngoai o . s
suy radar (QPFSWIRLS) s¢ dlIQ'C két hO’p vO1 mo sau’do gla trl QPFRaI’{VS s€ dU'QC Chuyen doi
hinh s (QPF,ygr) theo cong thirc: sang gia tri mua trong phan 2.1.1.
1
0:8 :
0.7 ¢+
0.6 +
qungo.s -
041
03 i
O:l :
CID 1 2 3 4 5 6

Thani gian du bao (Gie)

Hinh 3. Minh hoa gi tri ham trong s6 khi két hop (blending) giita truong do phan hoi radar md phong
tr mo6 hinh va truong phan hoi ngoai suy tir radar [4].

06 hours Accumnulated Rainfall ""” 06 hours Accumulated Rainfall o
100 100
@ +* NCHME ++| [ % @ + NCHMF ([ %
NCHMF . 85 NCHME . 85
Analysis 8 Analysis 80
07hr - 04/03/2020 7 18hr - 04/03/2020 .
N o data N

" #QDb. Hoang Sa 50
o oy

" #QD. Hoang Sa 50
=3 & &g

2. 45

G : 10
o | 5
QD. Trudmg Sa »‘ 1

{6 hours Rainfall mm {06 hours Rainfall mm

QP. Tromg Sa H 1

- T \Js N
*, »/QD. Hoang Sg } 5 "
= H\) 45
104 4
\ .
VJQ' / 3 "“;?'\“ 2&
>h

N 4
. QD;Tmimg.Siné//
L : o

R f
f T
& -
o e =

[ i

o QD Trbng Si 7

<, » P

Hinh 4. Quan tric mua tich lily trong 6h va du bao tir m hinh WRF-ARW tuong tmg tir 00UTC-06UTC (tréi)
va 06UTC-12UTC (phai) ngay 4 thang 3 nam 2020.
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3. Thir nghiém

Nghién ctru trinh bay két qua thir nghiém hé
thong SWIRLS véi cac s liéu quan tric va mo
hinh dang st dung trong nghiép vu du béo tai
Viét Nam tai thoi diém 12 UTC (19 gio dia
phuong) ngay 4 thang 3 nam 2020. Cac san
phém du bao tir mé hinh WRF-ARW duoc trich
xudt ra 10 phat mot lan dung dé mo phong do
phan hoi radar.

Vé diéu kién thoi tiét trong ngay 4 thang 3
nam 2020, do chiu 4nh hudng cta ria Tay Nam
1udi 4p cao luc dia két hop v6i ving hoi tu gio
phat trién tir muc 1500 m dén 5000 m nén gay ra
mua vira dén mua to va trén khu vuc Bic Bo va
Béc Trung Bo. Hinh 4 minh hoa mua quan tric
tich Iy trong 6h va dy bao tr mé hinh WRF-
ARW tuong tmg. Vé co ban, két qua ¢ Hinh 4
cling cho thay tinh phu hop cua du bao md hinh
& cac thoi doan mura tich lily 6 tiéng. Tuy nhién
trong du bao cuc ngan ng véi cac gio quan tric
khac nhau, mé hinh c6 nhiéu han ché nhu da dé
cap trong phan 1. Cu thé trong Hinh 6 13 két qua
minh hoa két qua du bio d6 phan hdi bing
phuong phép ngoai suy tir thoi diém 12 UTC dén

3 hours Accumulated Rainfall mm

™ Rain Aws
From: 20200304:0900
To: 20200304:1200
1672 stations

20°

Qb. Truong Sa | || |
.

108" 110" =0

15 UTC ngay 4/3/2020 (ct bén trai), d6 phan
hdi mé phong tir mo hinh WRF-ARW ciing thoi
diém tuong ung (cot gitta) va két qua két hop
cudi ciing giita mo hinh va ngoai suy (cot bén
phai). Ta thay rang trén thuc té mua & khu vuc
Bic Bo di giam thong qua quan tric radar ciing
nhu san pham ngoai suy tir 12 UTC dén 13 UTC,
tuy nhién mo hinh cho mua kha nhiéu ¢ khu vuc
nay va trong 1,5 gio dau, san pham hiéu chinh da
loai bo di dugc cac vung mua khéng tir mo hinh
mdt cach hidu qua. Cac gio tiép theo, hau hét gia
tri du bao ngoai suy déu khong cho mura trén toan
bod Bic Bo va Trung Bo (thé hién qua cac quan
tric mwa tu dong trong Hinh 5) kéo t6i viéc hiéu
chinh giam di d6 phan hoi moé phong kha 1én tir
mo hinh déu trén 50 dBZ xudng con khoang 30-
40 dBZ. Tuong tmg voi cac gia tri do phan hoi
da hiéu chinh, cuong d6 mua du bao giam so voi
mo hinh du bao ban dau tir phd bién 30-50 mm/h
xudng 20-30 mm/h va van giit duoc dy bao ving
tdm mua chinh ¢ khu vuc Ha Tinh va Quang
Binh, hay néi cach khac da giam duoc gia tri du
bao khdéng cia md hinh so véi thyc té trong
truong hop thir nghiém.

3 hours Accumulated Rainfall mm

Rain Aws
From: 20200304:1200
To: 20200304:1500
1672 stations

105" 110' = 0

Hinh 5. Quan tric mua tich liy 3 tiéng tir 9-12 UTC (trdi) va tir 12-15 UTC (phai)
tai cac tram quan trac tu dong ngay 4/3/2020.



70 M. V. Khiem et al. / VNU Journal of Science: Earth and Environmental Sciences, Vol. 37, No. 3 (2021) 69-78

2020-03-04 11:50 (GMT+07) 2020-03-04 11:50 (GMT+07)

SWIRLS Reflectivity NWP Reflectivity Blended Reflectivity SWIRLS Reflectivity NWP Reflectivity Blended Reflectivity
ol ol
SR SR
= <
o8 62 o8 700
m (]
S® 5@
o2 o2
8= Q=
o o
> >
o Z
©% o) 60 ®7 600
=0 Q. 3 7 5 oy =9
= o ’ Truimg Sal LT Tgdmgsa f $ Truémg Sal = o
e - 8L
58 500
ol ol
m m
ol oy
3@ S0
oz 56 oz 400
8= 8=
o o
&> S=
@3 @2 2
9 9 Q) / Q. r
S0 29 Trutme o : Trutmg Sa | Truimg o
e8| 53 o 300
sl Ty - gl
2 50 2 3 200
3al) B g 2
8. ® . HoangSa paycl Hoang Sa
o3 ) ST
8% ‘ Ss i
SSI LS { 3 " <3S i e
et G = j
©v . < o
=9 . =9 . 7 o P ~an.
2 g : Truime Sal 2 g Truimg Saf | Tromg Sal 1 Trutg Saf
=L Epde :
£
” 100 £
ol o |/ O C E
) _ m 1 . £
< m N < m » g
of 2 3] £ =
2® NS > 2@ Hoang Saf Hoing ] £
=] N az =) g e 70 =2
&3 i z $2 ‘ 2 B
N= / \ i1 N= H
of 3 i @ ol 8 o
S n 5 &2 f f N g
o7l . < ©3 £
59 ap. o] b, T ! o oo 2
29 Tocoeal 38 29 Toutug 5o | nims o | | tenssd (5o €
L 8l g
sl - =15 40
=3 2=
A
1] Se
ez 22
© |
=43 2 Q5 30
of o
© ©
o of =2
=k ELI8
28 20
o |7 ol
m m
3= o= 5
A 24 o jt
S© 5@
o® oz
a= N=
© [ |
RS S
9% 20 9§ ap. .
] ' % 5
29 29 oo S e S | Fuas
el gl ‘
=N 15 =B L2
o =}
- 5-1] oA
m [}
c® c®
o® oz
N= N=
J 10 3 0s
> SSi
@g 9% Qb. ap. 4 Q.
Lz Se Traimg Sa| | Traing Si L Truing Si
ol 9
£ 8

(@) (o) “- : : :

Hinh 6. Minh hoa két qua du bdo d6 phan hoi bang phuong phap ngoai suy tir thoi diém 12 UTC dén 15 UTC
ngay 4/3/2020 tai Hinh a: (c0t bén trai), d6 phan hdi mo phong tir mo hinh WRF-ARW cung thoi diém tuong
{mg (cot giita) va két qua két hop cudi ciing giita mo hinh va ngoai suy (cot bén phai).

Tuong tw nhung Hinh b (mg véi gia tri lugng mua (mm/h).
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4. Két ludn

Nhimng két qua thir nghiém budc dau cua

nghién ctru cho thay kha nang iing dung cao cia
hé thong canh bdo han ngin mua dong nguy
hiém (SWIRLS) do Co quan khi tuong Hong
Ké6ng (HKO) phat trién dua trén cac dit liéu quan
trac radar va két hop (blending) véi san pham mo
hinh khi tugng phan giai cao (NWP) dé co6 duoc
san pham du bao mua dinh lugng - khach quan
han cyc ngén tai Viét Nam. Pé tiép tuc tmg dung
trong nghiép vu, can thiét c¢6 nhu’ng thtr nghiém
nhiéu truong hop hon, danh gia chat luong hiéu
chinh véi quan trac thue té dé qua do xac dinh
duge cac thong s6 ham két hop phu hop cho Viét
Nam noi chung va cho tirng khu vue néi riéng.
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