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Tém tiat: CAC mé hinh dy bdo lii truyén thong thuong dira vao théng tin vé lirong mua, leu lwong,
muyc nuwoc dwoc do dac tai cac vi tri quan trdc hay dwoc mo phong boi mo hinh theo thoi gian
thiee. Phwong phdp nay cho han dy bdo phy thudce vao kich thude ciia lwu vuee va twong doi ngdn
doi véi cdc luu viee nhé va doc. Ty rong khi do, dw bao li dwa vao lwong muwa dwoc dw bao boi cac
mé hinh dir bdo thoi tiét sé tri (NWP) ngay cang cho thdy mirc dg chinh xdc véi han dir bédo dai.
Do dé, viéc irng dung mé hinh NWP vao dy bdo i la mét gidi phdp trién vong, gitip cdi thién han
du bdo. Trong nghién ciru nay, mé hinh duw béo thoi tiét (WRF) sé dwoc dp dung nham chi tiét héa
6 liéu dw bdo mua toan cau tir mé hinh GSM ciia Nhét Ban va dwa ra du bdo tir 1-3 ngay truoc
khi cdc trdn lii xdy ra. Két quda nghién ciru cho thay md hinh WRF thiét ldp cho lwu viee séng Vu
Gia-Thu Bén dwa ra nhitng di bdo rdt sdt véi dit liéu quan tric.

Tw khéa: Dw bao muwea, lit;, chi tiét héa dong lyc; Vu Gia-Thu Boén.

Summary: Convetional flood forecast models often rely on the observation or real time simulation
(based on rainfall information) of discharge and water level at certain river nodes on the
catchment. This method offers a forecast lead time that depends on the size of the drainage area
and is relatively short for small and steep catchments. Meanwhile, flood forecasts based on
quantitative rainfall estimate from numerical weather prediction (NWP) models demonstrate
greater accuracy with longer forecast horizon. Therefore, NWP-derived flood forecast is a
promising technology. In this study, Weather Research and Forecasting model (WRF) will be
applied to downscale the global rainfall dataset forecasted by Japan's GSM model and generate
the forecasts from 1-3 days before the storms occur. Results show that the WRF model established
for the Vu Gia-Thu Bon river basin provides reasonable forecasts that are comparable to the
observed data.

Keywords: Rainfall and flood forecasts; dynamical downscaling; Vu Gia-Thu Bon.

1. PAT VAN PE tran 1 1a nhimg tac dong rat tiéu cuc dén doi
séng xa hoi va céc hoat dong san xuét. Cac tran
mua 16n c6 thé gay ra lii rat nhanh, chi trong
vong vai gid va rat kho co thé du doan trude
dua vao hé théng quan tric truyén thong (radar
thoi tiét, tram khi tuong-thuy van). Bac biét, ¢
cac khu vuc thugng nguén ¢06 dia hinh cao, chia
cit manh va pht hop cho phat trién thuy dién,

Do tac dong cta bién d6i khi hau, mua, i ngay
cang c6 dién bién kho ludng va c6 xu hudng gia
tang ca vé tan suit va cuong do. Hang nam, vao
mua mua bdo, cac cap quan ly tir trung wong
dén dia phuong déu phai ting cudng ca vé thoi
gian va ngudn luc dé dbi pho véi cac tinh thé
mura, Iii nguy hiém. Tuy nhién, hau qua sau mdi
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thi ddc diém mua, 1ii rat bat thudng va kho xac
dinh hon. Ngoai cac bién phap céng trinh
nham kiém soat va dbi phé véi thién tai nhu
mua, 1i cuc doan, can phai phat trién cac cong
nghé du bao sém voi han du bao du dai dé tir
do6 dua ra cac canh bao cho nguodi dan ciing
nhu cung cép cac ban tin dy bao kip thoi phuc
vu hoat dong san Xudt va giam thiéu tdi da tac
dong cua thién tai gay ra.

Hién nay, voi su phat trién nhanh trong linh
vuce tinh todn, du bao mua bdi cac mo hinh
du bao thoi tiét sb tri (duoc goi tit 1a NWP)
ngay cang cho thdy mtc do chinh xac cao.
Do d6, viéc tng dung cac két qua moé hinh
NWP vao cong tdc nhan dién va dy bdo mua,
It dang la mot cong cu hiru hi¢u, giup cai
thién han du bao so vo6i cac phuong phap
truyén théng [1], [2]. Vi du, trung tAm nghién
ctru khi tuong My (NCEP) da phat trién mot
hé théng mo hinh c6 thé mé phong cac trang
thai khi twong trén pham vi toan cau (GFS)
v6i han du bédo 1a 16 ngay. Ngoai ra, mo hinh
GSM do Co quan khi tugng Nhat Ban (JMA)
phat trién ciing duwoc danh gia c6 chat lugng
du bao voi do chinh xac cao. M6 hinh GSM
12 m6 hinh phé toan cau, sir dung hé phuong
trinh nguyén thiy dé biéu dién sy chuyén
dong va trang thai cta khi quyén. GSM bat
dau duoc dua vao str dung nghiép vu tai JMA
nam 1988 va&i phién ban dau tién c6 d6 phan
giai theo phuong ngang la T63 va 16 muc
theo chiéu thang dung [3], [4]. Tuy nhién,
cdc md hinh NWP toan ciu ciing thuong cho
thay tinh khong chic chan trong két qua du
béo do do phan giai thip nén c6 anh huong
16n dén két qua du bao [5]. Vi d6 phan giai
cia mo hinh toan cau thé nén khong thé mod
phong dugce chinh x4c cac qué trinh vat ly
xay ra & pham vi nhé hon kich thudc 6 luoi
tinh toan. Cho nén, cac phuong phap chi tiét
héa (downscaling) da dugc sir dung dé cai
thién chat luong du bao (vi du: du bdo mua,
nhiét 4, d6 am, v.v...) tir cic md hinh NWP
toan cau [6], [7], [8], [9].

Trong bai bao nay, cong nghé du bao sém
mua duoc xay dung dua trén nén tang dir liéu
dAu ra tir mo6 hinh dy bao toan cadu GSM. Dit
liéu nay sé duogc thu thap lam dau vao tinh
toan cho mo hinh chi tiét héa dong luc WRF
va dugc cap nhat sau mdi budc thoi gian 1a 6
gi0. Dt li€u sau khi duoc thu thap sé duoc tu
dong tién xur 1y, thiét 1ap diéu kién bién va
diéu kién ban dau cho khu vuc nghién ctru.
Két qua mé phong s& duogc so sanh véi cac dit
liéu thwc do. Luu vuc Vu Gia Thu Bon
(VGTB) dugc chon 1am nghién ciru dién hinh.

2. PHUONG PHAP NGHIEN CUU
2.1. Khu vuec nghién ctru

Hé thong song Vu Gia-Thu Bon (VGTB) 1a hé
théng song lién tinh 16n nhat ving ven bién
mién Trung Viét Nam, c6 dién tich luu vuc
10.350 km?, thudc tinh Quang Nam va Thanh
phd Pa Ning. S6ng VGTB bit ngudn tir day
Trudng Son, nam doc theo bién gidi gitta Viét
Nam va Lo, sau d6 chay qua cac viung dong
bang hep roi d6 ra bién Pong. Soéng co dic
diém ngin va dbc. Cung voi d6, thay doi
nhanh chéng vé sir dung dat dé mé rong nong
nghiép va phat trién kinh té da khién cho thoi
gian tap trung dong chay trén luu vuc ngay
cang ngan. Ngoai ra, do chiu anh hudng cia
dic diém dia hinh, vung nghién ctru 1a noi co6
lugng mua binh quéan 16n hon so véi cac noi
khac trong khu vuc. Do d0, céc luu vuc song
nay duoc biét dén 1a noi rat dé xay ra lii, lut
trén dién rong. S6 liéu thong ké gan day cho
thay 1, lut duong nhu dang ngay cang trd nén
trAm trong va thudng xuyén hon. Vi vay, viéc
dé xudt cac cong nghé phu hop dé du bao 1i
v6i han du bao du dai thuc sy rat can thiét dé
giam sirc ép 1én hé thdng phong chéng 1, lut
hién tai va gop phan chuan bi tét hon cho viée
giam thiéu céc tac dong bat loi.
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Hinh 1: Bdan d6 hinh thdi luu viee séng Vu Gia
Thu Bon (nguon: [10])

2.2. Thiét 1ap mé hinh mwa dw bao sb tri

Trong sd rat nhiéu mé hinh chi tiét hoa dong luc
dang dugc thu nghiém va sir dung thi WRF
(Weather Research and Forecast model) 1a mot
trong nhirng mo hinh pho bién va uu viét do co
hd tro hé thong ddng hoa dir ligu ciing nhu cong
cu hién thi. M6 hinh du béo thoi tiét WRF, 1a
san pham cua sy hop tac gitta CAC trung tam
nghién ctru va dy bao khi tugng & Hoa Ky nhu
Trung tdm Qudc gia vé nghién ctru khi quyén
(NCAR), Trung tdm du bao mdi truong qubc
gia (NCEP) va doi ngli dong ddo cac nha khoa
hoc lam viéc tai cac truong dai hoc trén thé gibi.
Mo hinh WRF duoc thiét ké linh dong, véi do
tiy bién cao va hé thong dong hoa dir lidu tién
tién [11]. Quy mé du bao ctia md hinh rat da
dang, c6 thé tir cép do luu vuc song dén cép do
khu vyc. Trong nghién ctru nay, WRF dugc
ding nhu mot cong cu nham chi tiét hoa tir
NWP toan cdu xubéng pham vi luu vuc séng
VGTB.

Dé c6 thé tién hanh mo phong on dinh cac qua
trinh khi tugng, cdc mo hinh chi tiét hoa dong
luc, hay cu thé 12 mé hinh WRF thuong dugc
thiét 1ap st dung cau triic ludi 1ong, chi tiét hoa
dan dan tir cac 6 ludi toan cau xudng cac 6 ludi
tinh to4n nho hon, va thong thudng bang 1/3 cac
0 luoi trude do. Dir liéu géc cua GSM c¢6 do

[_kHoAHOC TNV TN
phan giai ngang la 0.5x0.5 d9, do d6 trong
nghién ciru ndy mién tinh (domain) 16n nhat va
la domain ngoai cung dugc chon 1a 54 km.
Domain thet 2 s€ 1a 18 km, va domain 3 la
domain trong cung s& la 6 km (Hinh 2). Ngoai
ra, cac s6 liéu vé diéu kién dia hinh (DEM), s6
liu vé tham phu (dit liéu dit, cay trong) ciling
duoc hiéu chinh va dua vao mo hinh tinh.

S6 ligu dau ra tir mo hinh dy béo toan cau GSM
dugc dung lam s6 liéu dau vao cho mé hinh
WREF. Sau khi di c6 dit liéu diéu kién bién va
diéu kién ban dau tir mo hinh GSM, md hinh
WREF sé& chi tiét hoa dong luc cac yéu td khi
tuong tir 40 phan giai thé dén d6 phan giai cao
(khoang cach 6 ludi 6 km). Cac budc kiém
dinh so sanh giira s6 liéu moé phong va s liéu
thuc do ciing da dugc thuc hién nham tim ra
bo thong sb tét nhat cho mo hinh chi tiét hoa
dong lyc trude khi dua vao chay md phong cho
cac tran mua du bdo trong tuong lai. Dya vao
cac s6 liéu thyc té da xdy ra trong qua kht, cac
tran 1d trong cac nam 2008 (1/10-31/10; 10/11-
20/11), 2009 (21/9-07/10), 2012 (23/9-14/10);
2013 (13/10-19/10; 14/11-20/11); 2014
(02/11-27/11) s& duoc dua ra so sanh va kiém
tra d§ chinh xac cua mo hinh du bao.

3. KET QUA VA THAO LUAN
- Hiéu chinh mo hinh

Sau khi thiét 1ap thanh cong mo hinh WRF, tién
hanh mé phong cac yéu té khi tugng cho toan
bd luu vuc nghién ctru. Nghién ctru da chon hai
trdn mua trong nam 2008 dé hiéu chinh bo
thong s6 cho mo hinh dy bao. Bo thong sé mo
hinh duoc hiéu chinh dwa vao viéc thay doi so
dd tham s hoa vat 1. Cac so d6 tham sé hoa
vat 1y trong mo hinh WRF bao gdm nam thanh
phan, bao gém: (1) cac qua trinh vi vat 1y, (2)
tham sb hoa dbi Iuu, (3) 16p bién hanh tinh, (4)
tham s héa birc xa, va (5) mo hinh mat dat. Sy
khuéch tan, ciing c6 thé coi 1a mdt phan cua cac
qua trinh vat Iy dugc xtr 1y truc tiép trong méd
hinh. Qua trinh tham s hoa cac qué trinh vat 1y
duoc wu tién thue hién & bude dau tién cia mod
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hinh. Qua trinh nay c6 thé bao gém viéc doc dt  hoda vat 1y dugc tao san thanh mot module riéng
li¢u, trong do, nguodi st dung s€ tuy chon st biét, trong d6 chura so d6 tham s6 hoa va céac
dung cac thanh phan vat 1y. Mdi so d6 tham s6  hing so riéng va cac hang s6 sir dung chung.

- -

M5 hinh dw béo thon nét toan céu Mb hinh dw bao thoi tnét khu vwce

Hinh 2: So @6 minh hoa mé hinh NWP todn cau, mé hinh khu vue va chi tiét héa dong luc

Bang 1: Cac so d0 tham s6 hoéa vit Iy sir dung trong md hinh WRF

Qua trinh Tham sb héa Lop bién hanh Tham s6 héa Md  hinh
vi vat Iy doi luu tinh birc xa mat dat
1 | WSM3 New SAS BouLac New Goddard RUC Land
2 | Eta (Ferrier) New SAS BoulLac New Goddard RUC Land
3 | Goddard New SAS BouLac New Goddard RUC Land
4 | Milbrandt New SAS BoulLac New Goddard RUC Land
2-mom
5 |CAM5.1 New SAS BoulLac New Goddard RUC Land
6 | SBU-YLin New SAS BoulLac New Goddard RUC Land
7 | WSM3 Kain-Fritsch | BouLac New Goddard RUC Land
8 | WSM3 Grell-Freitas | BoulLac New Goddard RUC Land
9 | WSM3 Grell-3 BoulLac New Goddard RUC Land
10 | WSM3 New SAS MYNN2 New Goddard RUC Land

Béng 1 trinh bay 10 so d6 tham sé hoa dugc xac  ra so do tham s hoa vat 1y phu hop nhét dé tiét
dinh trén co so tham khao cic nghién ciru truéc  kiém thoi gian va khdi lugng tinh toan trong
day. Nghién ctru da so by danh gia do nhay cia  budc hiéu chinh mé hinh.

timg so d0 tham sd héa nhim xac dinh anh

. ) Dt liéu mua ngay tir ngay 7 thang 10 ndm 2008
hudng cua chiing dén két qua du bao va da chon

dén ngay 22 thang 10 nim 2008 duoc lya chon
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dé hiéu chinh két qua mo phong boi vi day 1a
khoang thoi gian ¢ mua 16n trén Iuu vuc song
VGTB. Hé s6 twong quan giira két qua mua dy
béo (6 mién tinh D3) va thuc do theo 6 ludi
VnGP [12] duogc st dung lam tiéu chi danh gié
hiéu qué ciia mo hinh.

Két qua hiéu chinh mé hinh dugc trinh bay trong
Bang 2. C6 thé nhan thiy so d6 tham s6 hoa vat
1y s6 3 (Goddard) cho hé sb twong quan R? va hé
s6 hiéu qua mé hinh Nash Sutcliffe Index [13] cao
nhét, 1an luot 12 0.87 va 0.71. Ké tiép 1a cac so do
tham s6 hoa vat 1y s 6 (SBU-YLin) va 10
(WSM3). Hinh 3 minh hoa két qua dy bao mua
vai cac han du bao 1-, 2-, va 3-ngay ctia mo6 hinh
WRF khi st dung so do tham s6 hoa vat 1y
Goddard. C6 thé thay rang db tin ciy cua két qua
du bao giam khi han du bdo tang. Véi han dy han
du bdo mot ngay thi mod hinh da béat duoc tran
mua (ca vé thoi gian va cuong do) tir 9-
13/10/2008 va mo phong thién thip dinh mua
trong cac ngay 14-18/10/2008. Trong khi d6, mo
hinh ¢6 xu huéng du bao thién nhd céc tran mua
V61 han dy bao dai hon 1 ngay.

- Kiém dinh mé hinh

Céc nam 2009 va 2013 déu la nhirg nam c6 cac
tran mua 1én & luu vuc nghién cuou duogc lya
chon dé kiém dinh lai két qua du bao. Co thé
thdy, v6i han du bao 1 ngay thi mo hinh cho két
qua dy bdo c6 do chinh xac cao vé ca cuong do
1an thoi diém xay ra mua (Hinh 4, 5), hé sb
twong quan R? va hé sb Nash theo thtr ty déu
16n hon 0.95 va 0.8. V&i han du béo tir 2 dén 3
ngay mé hinh WRF cho két qua du bao kha tot,
mac du dinh mua cling nhu thoi gian mua chua
dua ra d6 chinh xac cao so véi han du bao 1
ngay.

Bang 2. So sanh hé sé twong quan R? va hé s6
Nash cua lugng mua ngay moé phéng béi mo
hinh WRE sir dung 10 so d6 tham s6 héa vat 1y
vo1 dir liéu mua thyc do trung binh luu vyc tu
ngay 7-22/10/2008

[ KHOAHOC CONG NGHE |
STT Hg so tuong Hé s6 Nash
quan R2 :
1 0.65 0.51
2 0.68 0.56
3 0.87 0.71
4 0.60 0.51
5 0.62 0.50
6 0.69 0.61
7 0.59 0.50
8 0.58 0.50
9 0.63 0.55
10 0.63 0.59
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Hinh 3: So sanh két quda dir bdo va thiee do ciia
3 trdn mua lién tiép tir ngay 7-22/10/2008
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Hinh 4: So sanh két qua dw bao va thuc do
ciia 3 trdn muea lién tiép tir ngay 21/09
dén 01/10/ 2009
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Hinh 5: So sanh két qud du bdo va thuce do ciia
3 trdn muea lién tiép tir ngay 14-20/11/ 2013

4. KET LUAN

Bai bado da trinh bay cong nghé¢ du bdo mua
bang phuong phap chi tiét hoa dong luc cho luu
vuc nghién ctru. Cac dy bdo da cho két qua rat
sat voi lwong mua thuc do, dic biét ddi v6i han
du béo 1 ngay, va muc do tin cdy c¢6 xu thé giam
dan khi han du béo ting. Dé nang cao d6 chinh
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