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Thir nghiém du bé}o mua lon khu vuc Nam Trung B6
bang m6 hinh MM5

Bui Minh Son', Phan Vin Tan >

'T rung tam Khi twong Thity van Quéc gia, B¢ Tai nguyén va Méi truong
2T ruwong Pai hoc Khoa hoc Tw nhién, PHOQGHN

Nhanngay thang nam

Tém tit. Trong bai ndy, mo hinh qui md vira MMS5 duge tmg dung dé khao sat kha nang du bao
cac su kién mura 16n trong thoi ky 2005-2007 & khu vue Nam Trung Bo. Cau hinh mé hinh gom
hai mién tinh 10ng nhau, twong tac hai chiéu: Mién ngoai (D01) gém 82 x102 diém Iudi, bao phit
mot mién tir 5°N-25"N va tir 95°E-125°E; va mién trong (D02) gdm 85 x 85 diém ludi, trai tir 8°N-
15°N va tir 105°E-112°E, bao gém ca khu vuc Nam Trung B9¢. D¢ phan giai ngang cia mién DO1
va D02 twong tmg 1a 27km va 9km theo ca hai chiéu Nam-Bic va Tay-Dong.

Hai thi nghiém da dugc thyc hién: 1) Chay mé hinh dy bao cho cac dot mua 16n dién hinh x4y ra
trén khu vue Nam Trung B9 thoi ky 2005-2007 véi 3 so d6 tham s6 héa ddi lwu khac nhau 14 so d6
Kuo (Ku), so d6 Betts-Miller (BM) va so d Grell (Gr); 2) Chay mé hinh dy bao cho tat ca 23 dot
mua 16n trong thoi ky noi trén, trong d6 cac dot mua 1én nay duge chia lam 3 nhoém cén ct vao
cac dang hinh thé syndp gay mua. Viéc danh gia két qua du bao dugc thyc hién khi sir dung so ligu
quan tric tir 20 tram khi twong trén khu vuc nghién ciru.

Két qua nhan dugc cho tha‘iy, khi sit duyng MM5 dé du bao mua 16n trén khu vyc Nam Trung B9,
trong s cac so do tham s6 hoa dbi luu, so d6 BM cho lugng mua va phéan bd khong gian ctia mua
tdt hon mot it. Dién mua md hinh thuong nho dién mua quan tric trong diéu kién mua do anh
huong ctia KKL, nhung 16n hon trong cac hinh thé chiu anh huorng ctia bio hoic ap thap nhiét déi.
Mua du bao ¢6 xu hudng vuot qua quan trac trong cac hinh thé bao, ap thap nhiét d6i, va thap hon
quan tric trong cac diéu kién co sy két hop giita KKL va bdo, ap thap nhiét déi hodc dai hoi tu
nhiét d&i. Noi chung, MMS5 cé thé du bao dugc cac su kién mua 16n trén khu vuc Nam Trung B9,
nhung cho két qua du bao t6t hon mét it trong cac diéu kién muwa gy ra do sy hoat dong ctia xody
thudn nhiét d6i hodc c6 sy twong tac gitra chung voi KKL.

Tir khéa: Du bao, Mua 16n, MM5.1. M& dau

1. M& dau

Dy bao mua néi chung va lugng mua noi riéng, voi thoi han cang dai cang t6t, luén 1a mot trong
nhiing vin d& duoc dit 1én hang dau cia cong tac dy bao thoi tiét. Trong nghiép vu du bao hang ngay,
du bao mua 1a mot trong nhitng bai toan nan giai nhat. Du béo sy xuat hién mua di kho, dy bao dinh
lvong mua, nhat 1a mua 16n, lai cang khé hon. Phuong phap du bao synop truyén théng co thé cho
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nhirng nhan dinh khé chinh xac vé dién mua trén qui mé khong gian du 16n, nhung dé dy béo luong
mua tich lily cho mot khu vuc nho thi phuong phap nay khé dap Gmg dugce. Mot trong nhitng cach tiép
can dé giai quyét bai toan do6 1a sir dung cac mé hinh sd. Trong nhitng nim qua, nhiéu mé hinh s du
béo thoi tiét toan cau va khu vuc da duoc xay dung va phat trién nham nang cao do chinh xéc cia céac
ban tin du bao mua dinh lwong. Chinh vi mua 1a hién tugng thoi tiét co lién quan dén nhiéu hoat dong
hang ngay cua con ngudi nén van dé dy bao mua dinh lwong (Quantitative Precipitation Forecast -
QPF) di dugc uy ban cb van khoa hoc cia Chuong trinh nghién ciru thoi tiét My (USWRP) lya chon
13 bai toan c6 mirc wu tién cao nhét trong nghién ctru du bao thoi tiét.

O nudc ta, viéc nghién ctru rng dung cac md hinh khu vuc vao du bao thoi tiét thuc sy mai bat
dau tir cudi nam 2000, sau khi mo hinh HRM duoc tiép nhan tir Co quan Khi twgng Dirc (DWD), va
duoc chay theo ché do nghiép vu & Truong Pai hoc Khoa hoc Ty nhién (PHKHTN), Pai hoc Quéc
gia Ha Noi. Pén gitta nam 2002 thi HRM méi duge dua vao chay thir nghiém tng dung nghiép vu.
Hién nay HRM ciing 1a m hinh duy nhét dugc ting dung trong dy bao nghiép vu & Trung tim Dy bao
Khi twong Thiy vin Trung wong (TTDBTW). Ké tir sau nam 2000, mot loat cac mo hinh khéc ciing
da dugc nghién ciou trién khai ung dung & nhiéu co s& khac nhau, nhu ETA (PHKHTN, TTDBTW),
RAMS (PHKHTN), MMS5 (Vién Khoa hoc Khi tugng Thiy van (KTTV) va Méi truong, PHKHTN,
Pai KTTV Nam B, Trung tim KTTV Bién), WRF (PHKHTN),... Mic du vdy, cho dén nay chua c6
mot cong trinh nao chi ra dugc mirc d chinh xac cua du bao ddi v6i cac md hinh nay, nhét 13 du bao
mua dinh lugng.

Nam Trung B§ 1a mét trong nhitng khu vuc thuong chiu anh hudng cua cac dot mua 16n. Pia hinh
khu vyc Nam Trung B khé phtec tap, phia Ty 1a ddy Trudng Son c6 d6 cao tir 1000 dén 1500m, phia
dong nam ké sat bién Dong, véi mot dai dong bang duyén hai nho, hep, thinh thoang xen giira 1a cac
day nui chin ngang ra bién tao nén su phén hoa sau sdc trong ché d6 thoi tiét, khi hau. Sy xuét hién
mua, nhat 12 mua 16n, & ddy thuong gy ra nhitng hau qua nghiém trong nhu 1ii lut, truot 16 dét,... anh
huong x4u dén doi séng va cac hoat dong kinh té - xa hoi. Do d6, viéc du bao mua dinh lwong 1a mot
trong nhitng bai toan hét sitc quan trong can dugc quan tdm giai quyét nham gop phan giam nhe va
phong tranh thién tai ciing nhu phuc vu sy nghiép phat trién kinh té - xa hoi, biao dam an ninh - quéc
phong.

Trong sb tit ca cac mo hinh s hién dang dugc nghién ctu va tung dung & Viét Nam, mé hinh
MMS5 (Mesoscale Model Version 5.%), 1a mot mo hinh sé qui mé vira, dugc cung cap mién phi va
dugc ung dung ¢ nhiéu nude trén thé gidi. MMS5 duge xdy dung va phat trién véi sy phdi hop cia
Trung tdm Qudc gia nghién ctiru khi quyén (NCAR) va Truong Dai hoc tong hop Pennsylvania (PSU),
M¥. Phién ban dau tién ciia md hinh nay duoc Athes phat trién tir nhitg nam 1970. Qua qué trinh thir
nghiém, mo hinh da duoc diéu chinh va cai tién nhiéu lan nhdam mo phong tét hon cac qua trinh vat 1y
qui mé khu vuc. Phién ban cudi cung cia MMS5 1a MM5 V3.7. So véi cac phién ban truge, MM5 V3.7
da dugc thay ddi mot cach dang ké, chu yéu 14 cac so d0 tham sd hoa vat ly, k¥ thuat 16ng nhiéu ludi,
cap nhat s6 liéu dia phuong, déng hoa s6 liéu,... MM5 di duoc ung dung dé du bao nghiép vu & My,
Hong Koéng, Han Qudc, Pai Loan, Thai Lan va mot s6 nuéc Chau Phi. Ngoai ra MMS5 con duoc sir
dung cho cac muc dich nghién ctru khac, ch:flng han, xem [1,2,3,4,5,6].

Trong bai nay s& trinh bay mot s6 két qua tng dung mé hinh MM5 vao du béo cac dot mua 16n
giai doan 2005-2007 cho khu vuc Nam Trung B, qua d6 danh gia kha nang du bao ciia mo hinh cho
khu vuc nay. C4u hinh ciia mé hinh, cic thir nghiém va phuong phap danh gia duoc trinh bay trong
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muc 2. Két qua thtr nghiém va nhén xét dugce trinh bay trong muc 3. Muc 4 1a mot sb6 két luan bude
du.

2. M hinh va thiét ké thi nghiém

MMS5 [7] hd tro kha nhiéu tity chon tham sé héa vat 1y. Tuy nhién vé nguyén tic khong c6 mot tiy
chon nao c6 thé ap dung tdt cho tat ca moi mién dia ly va trong moi diéu kién thoi tiét. Do do dé nang
cao d0 chinh xac cua du bao béng mé hinh MM5 can phai lya chon dugc bd cac tiy chon hop ly. Cach
duy nhét dé chi ra dugc mot bo so dd nhu vay 1a phai thir nghiém nhiéu 1an va tién hanh danh gia mot
cach day du. Trong pham vi bai ndy, ngoai mot sb tuy chon so do vi vat Iy may Simple-Ice (Dudhia,
1989), so dd tham sb 16p bién hanh tinh MRF (Hong va Pan, 1996), va so dd bé mat dit Noah, céac so
dd tham sb hoa ddi luu duge cha trong xem xét. pé ung dung cho khu vuc Nam Trung B9, 3 so dd
tham s6 héa ddi luu (TSHPL) dugc lya chon dé thir nghiém do nhay [8] 1a 1) so d6 KuO (Ku), 2)
Betts-Miller (BM) va 3) Grell (Gr).

Mién tinh ctia md hinh bao gdm hai mién 16ng nhau (hinh 1). Mién ngoai (DO1) gdom 82 x102
diém nut ludi, nim khoang giita 5°N-25°N va 95°E-125°E, d6 phan giai ngang 27km. Mién trong
(D02) gdm 85 x 85 diém nut ludi, nim giita 8"N-15°N va 105°E-112°E, bao phii toan bd khu vyc Nam
Trung B9, d6 phan giai ngang 9km. Tuong tac giita mién DO1 va D02 14 twong tac hai chidu (Two way
nesting). S& muyc theo chiéu thang dimg ctia mé hinh 1a 23 muyec.

S4 liéu toan cau dung lam diéu kién ban dau va diéu kién bién
1a s6 liéu GFS (hay AVN), d6 phan giai ngang 1°x1°, véi 26 myc
theo chiéu thing dung. Han du bao 14 48h.

Hai thi nghi€ém dugc thuc hién gém: 1) Dy bao mot s6 dot
mua 16n dién hinh trong cac nam 2005-2007 vé6i 3 so @6 TSHPL
Ku, BM va Gr (TN1); 2) Du bdo tét ca cac dot mua lén (23 dot)
xay ra ¢ khu vuc Nam Trung B¢ trong cdc nam 2005-2007 (TN2).
Muc tiéu ciia TN1 nham danh gia d6 nhay cua cac so dd TSHPL
ddi v6i du bao mua 16n khu vue Nam Trung Bg, TN2 nham danh
gia kha nang dy bao mua lon cuia mé hinh. ERR e e

Két qua du bao ctia md hinh dwgc danh gia bang cach so sanh vai sb lidu quan tric tir 20 tram khi
tuong thudc khu vuc Nam Trung Bo. Viéc danh gia dugc thuc hién theo hai phuong thic: 1) Noi suy
s6 liéu tram v& ludi md hinh va so sanh truc quan cac truong du bao va quan tric; 2) Noi suy sb lidu
mo6 hinh vé vi tri tram va danh gia dinh luong qua cac chi s6 théng ké. Viéc tinh cac chi sb théng ké
dua trén co so phan chia lugng mua thanh cac cép Ry=(0.1, 5, 10, 20, 30, 40, 50, 100mm). Cac chi $6
dugc st dung dé danh gia bao gom:
=4 S popo— 3y poo HEN g

H+M H+M H+CN+M+F H+M+F

Trong d6 H, M, F, CN tuong tmg la sé truong hop du bao dung, du bao sai (s6t), du bao khdng va

du bao dung khong xay ra su kién (bang 1).
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Bang 1. Tan s6 xuat hién cac su kién dy bao va quan trac (bang ngau nhién)

QT ¢6 (Ron>Ro) QT khong ¢6 (Rops<Ry)
DB co (RFCSZRO) H F
DB khong c6 (Rges<Ry) M oN

Ghi chii: Rops, Rpes trong ng 1a lugng mua quan tric va lugng mua du béo.

3. Két qua thir nghiém va nhén xét

3.1.Dé nhay cua mé hinh déi véi cac so do TSHPL trong dy bao mwa lon

Thi nghi€ém d6 nhay cua mé hinh ddi véi cac so dd TSHPL duge thuc hién khi chay mo hinh véi
ba dot mua lon trén khu vec Nam Trung Bo (TN1). Dot 1, tir ngay 20/10 dén 26/10/2005, mua do anh
huéng cua ria phia bic dai hoi tu nhiét doi c6 truc di qua khoang 6-10 d6 vi bic, két hop vdi ria phia
nam ap cao lanh lyc dia ting cudng manh. Mua vira, mua to va rat to da xdy ra ¢ cac tinh Binh Pinh
dén Khanh Hoa. Dot 2, mua tir ngay 20/20 dén 27/10/2006, do anh hudng cia ria phia béc rinh thap
¢6 truc nam & khoang 9-12 d6 vi béc ndi véi mot tim thap nam & khoang 11°N, 113°E, két hop véi doi
gi6 Pong dén Pong bic kha manh. Thoi tiét cac tinh tir Binh Dinh dén Khanh Hoa d3 c¢6 mua to dén
rat to; tinh Ninh Thuén di c6 mua vira, mua to; tinh Binh Thuan ¢6 mua rai ric. Mua lén & tinh Binh
Dinh tap trung vao dém ngay 24 va ngay 25/10; cac tinh Phu Yén, Khanh Hoa mua x4y ra tir ngay 25
dén ngay 27/10; tinh Ninh Thuin mua xay ra vao dém ngay 24/10. Téng luong mua ca dot & cac tinh
Binh Pinh, Khanh Hoa phé bién tr 100-200mm, riéng mot s6 noi ¢o luong mua kha 16n, nhu Khanh
Vinh (273,7mm), Nha Trang (259,3mm). Luong mua & tinh Phi Yén dat tr 200-290mm. Dot 3, tu
ngay 01/11 dén ngay 05/11/2007, mua do anh huéng cua hoan luu phia tay bac 4p thip nhiét d6i két
hop v6i d6i gié Pong bic co cuong d6 manh. Tong lugng mua do dugce tir Binh Pinh dén bac Khanh
Hoa phd bién tir 280-520mm, riéng Tuy Hoa (Phii Yén) dat 648,1mm. Luong mua ngay cic noi thudc
cac tinh Binh DPinh dén bac Khanh Hoa phd bién tir 120-200mm, ¢ Hoai Nhon (Binh Pinh) mua dat
304mm (ngay 04/11), Tuy Hoa (Phu Yén) dat 344mm (ngay 03/11/2007). Luong mua mé hinh duoc
dung dé phan tich, danh gia 14 san phim du bao ctia mién D02.

Trén cac hinh 2,3,4(a)-(f) minh hoa Kkét qua quan tric va du bao mua tich lity 12h, 24h va 48h tinh
tir 00UTC ngay 03/11/2007 cia MMS chay v6i céc so dd dbi luu Ku, BM va Gr; trong d6 cac hinh
(a)-(c) la cac truo‘ng du bao két xuit truc tiép tir mo hinh, cac hinh (d)-(f) biéu dién luong mua dy bao
da dugc ndi suy vé vi tri tram sau d6 duoc phan tich lai vé luéi mé hinh, h1nh (g) 1a luong mua quan
trac phan tich. Phuong phap phan tich sé liéu tram (quan tric va du bao) vé ludi mé hinh duoc sir
dung la phuong phap Cressman.

Tir cac hinh 2 (a)-(c) nhan thay ring trong ca ba trudng hop mé hinh déu cho ving mua du bao
bao phu mot mién rong 16n ca ngoai khoi va trén dat lién khu vuc 4 am Trung B, trong d6 so 6 Ku
cho dién mua dy bao rong nhét, phu kin mién tinh, bao gém ca Tay a guyén, 4 am B va vung lanh thd
Campuchia. Céac so dd BM va Gr cho dién mua dyu bao hep hon, nhét 13 véi so dd Gr. 4 hin chung
phan bb khong gian cia mua mé hinh khi sir dung cac so 6 BM va Gr kha twong dong nhau. Ca hai
so d6 nay déu tao ra dai mua 16n ngoai khoi doc bd bién 4 am Trung Bo, trong khi d6i véi so do Ku
dai mwa 16n nay c6 vi tri dich chuyén 1én phia bic. So véi sb liéu quan tric ca ba so d6 déu da du bao
dugc dién mua thuc té (hinh 2 (d)-(g)), trong d6 hai so d6 Ku va Gr tao ra cac vi tri tim mua I6n phu
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hop hon véi quan tric. Mic du véy, lugng mua dy bao ciia mé hinh néi chung thap hon quan tric kha
nhiéu.

Tinh hinh dién ra tuong tu ddi véi dién mua dy bao tich ity 24h va 48h. Tuy nhién vé luong mura,
cac so d6 BM va Gr ¢6 xu huéng nim bit t6t hon vi tri va cuong do cac tim mua 16n (cac hinh 3, 4)
mac du so voi quan tric vi tri tAm mua dy bao hoi lui xuéng phia nam.

Viée xem xét truc tiép cac truong du bao va quan tric trén day ciing di duoc tién hanh cho tit ca
céc 1an du bao cua ba dot mua thir nghiém. Qua dé nhan théy, mod hinh MMS5 ¢6 kha nang du bao cac
su kién mua 16n trén khu vuc 4 am Trung B9 mac du luong mua dy bdo cuia md hinh hau nhu thép
hon nhiéu so v6i lwong mua quan tric. Mot trong nhiing nguyén nhan dan dén diéu nay co6 thé do su
sai léch céc vi tri cac tAm mua 16n cia mo hinh. Cac so dd tham sb hoa ddi Iwu khac nhau cho két qua
du bao khac nhau kha nhiéu vé lugng mua dy bao. Dudng nhu so d6 Ku da lam ting du bao khéng
ctia m6 hinh, trong khi so dd BM ¢6 xu huéng dy bao sot.

Viéc phan tich két qua tinh cac chi s6 danh gia thong ké (khong trinh bay & ddy) cho ca ba dot
mua 16n noi trén ciing cho thdy rang, voi lugng mua tich liy 12h cac so dd Ku va Gr cho du bao
khéng ¢ cac ngudng lugng mua dudi 20mm, trong khi so d6 BM hau nhu du béo sot. Ca ba so d6 déu
cho xé4c sudt phat hién mua trén 40% & cac ngudng dudi 30mm, trong d6 so dd Ku cho xac suit 16n
hon dang ké. Cac gia tri xac suit nay giam dan khi ngudng lugng mua ting 1én cho dén 50mm va sau
d6 giam dot ngot khi ngudng lwong mua vuot qua 100mm. 4 hin chung, so dd Ku thé hién wu thé hon
s0 v6i hai so d6 con lai ¢ nhitng ngudng luong mua nhé hon 30mm, con véi cac ngudng lwong mua
16n hon (céc sy kién mua 16n) thi cac so dd BM va Gr cho két qua du béo chinh xac hon ca vé dién va
lugng.

Véi lwong mua tich liy 24h, chi s6 FBI tmg véi ba so do d6i luu thé hién su khac nhau dang ké,
trong d6 so dd Ku cho du bao khéng kha 16 & cac ngudng dudi 30mm. Tuy nhién ca ba so dd déu cho
gia tri cta cac chi s6 TS va POD trén 0.5 va chi s6 FAR ¢ muc dudi 0.35. Dbi véi chi s6 TS sy khac
biét gita cac so dd hau nhu khéng rd rét. Vi luong mua tich liy 48h, két qua du bao cia mé hinh
tuong duong nhau khi str dung cac so d6 ddi luu khac nhau.

Viéc so sanh cac chi s6 danh gia thong ké giita cac truong hop mua tich Iiy 12h, 24h, 36h va 48h
cho thy rang ky nang dy bao ctia mé hinh khi sir dung cac so d6 ddi luu Ku va BM kha hon so véi so
d6 Gr, trong d6 so dd6 BM cho k¥ nang dy bao 6n dinh hon khi lugng mura tich liiy ting dan theo han
du bao.

3.2.Kha nang dy bao mwa lon

Mua 16n xuat hién ¢ Viét 4 am néi chung, 4 am Trung Bo néi riéng, thuong do nhiéu nguyén nhan
khac nhau gay ra, nhu ap thap nhiét doi (ATa B), bdo, dai hoi ty nhiét doi (ITCZ), sy xAm nhap ciia
khong khi lanh (KKL), gié mua tiy nam, rinh ap thép,... hay su két hop phirc tap cua cac hinh thé thoi
tiét néu trén. Mdi mot hinh thé thoi tiét c6 nhimg co ché vat 1y ciing nhu dong luc hoc khac nhau. Vi
vay, khi nghién ctru ing dung cac mo hinh sé vao du béo thoi tiét can thiét phai chi ra dugc trong
nhitng trudng hop nao moé hinh cho dy bao tdt, truong hop nao mo hinh cho du bao sai, dé qua do6 rat
ra duoc nhimg két luan gitp cac du bao vién dinh hudng khai thac san pham mé hinh, déng thoi giap
cac nha 1am mé hinh nghién ctru cai tién mé hinh.
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Hinh 2. Mua tich lily 12h khu vuc 4 am Trung B6 tinh tir 00UTC ngay 03/11/2007. Cac hinh (a), (b),
(c) la truong mua dy bao cia MMS tuong tmg véi cac so dd KuO, Betts-Miller va Grell; cac hinh (d), (e), (f)
1a mua dy bao cua cac thi nghiém nay sau khi n6i suy vé& vi tri tram da dugc phan tich lai vé luéi mo hinh;
hinh (g) 1a lugng mwa quan tric di dugc phan tich vé& ludi mé hinh.

Theo s6 lidu thong ké, trong 3 mua mua 2005-2007 ¢ 23 dot mua 16n dién rong & khu vyc 4 am
Trung Bd. Cac hinh thé gay mua 16n chi yéu 1a d4nh hudng ctia ICTZ, khong khi lanh hodc sy két hop
gitta KKL voi ICTZ, bdo, AT4 B, va mot s6 hé thong khac nhung tan suat xuat hién it hon. Do d6, dé
danh gia kha niang du bao ctiia md hinh MMS5 céc hinh thé gdy mua 16n trén day duoc nhom lai thanh 3
loai dién hinh 1a 1) Bio va ATA D (HT1): 9 dot; 2) KKL (HT2): 7 dot; va 3) KKL két hop véi bio,
ATa D (HT3): 7 dot.

Mién tinh, 6 phan giai ngang va cac tity chon so d6 tham sb hoa vé co ban tuong ty nhu cac
truong hop thir nghiém trén day. Riéng vé tity chon so d6 TSHPL, sau khi phan tich, nhan dinh, thiy
rang két qua du bao cia MMS véi so @6 BM dudng nhu 6n dinh hon so v6i hai so dd Ku va Gr. Do d6
trong céc thir nghiém & day, so d6 BM dugc sir dung.

Tat ca 23 dot mua 16n trén khu vuc 4 am Trung B¢ da dugc chay du bao vadi han 48h vao thoi
diém 00UTC. Viéce phan tich, so sanh cac ban dd phan bd lugng mua dy bao va quan tric da duogc thuc
hién cho cic han dy bao 12h, 24h va 48h. Két qua cho thay: 1) Pdi v6i loai HT1 (anh hudng ciia bio
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va ATa D) m6 hinh MMS5 cho két qua du bao mua trén khu vuc 4 am Trung B¢ kha tdt vé dién nhung
luén c6 xu huéng thap hon vé lugng so véi quan tric; 2) Trong truong hgp HT2 (4nh huong cia
KKL), mé hinh thuong cho dy bao khéng & phan phia nam (tir Binh Thuén trd vao) khu vyc 4 am
Trung Bo; 3) Truong hop c¢6 KKL két hop véi bio, ATA B (HT3), mé hinh cho két qua du bao kha tdt
ca vé dién va lugng mua & phan phia bac khu vyc 4 am Trung Bo, dic biét 1a cac tAm mua 16n, nhung
& phan phia nam (tir khoang 11°% tré vao) mé hinh cho du bao khdng trén pham vi 16n ké ca dién va
lugng mua.
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Hinh 3. Tuong tu hinh 2 nhung 1a mua tich lily 24h

1] [, & ) "

Pé lam rd hon kha nang du bdo mua l6n cia MMS5 cho khu vuc 4 am Trung B9, céc chi s6 danh
gia théng ké d3 duoc tinh toan va biéu dién trén cac hinh ... Qua d6 nhan théy, & cac han du bao 24-
48h gia tri FBI (hinh 5) déu dat gia trji kha cao (dao dong xung quanh gia tri 1.0) trong ca ba loai hinh
thé. V&i HT1, FBI thuong vuot qua 1.0, tirc dién mua dy bao ciia mo hinh 16n hon dién mua quan tric,
nhét 1a khi han du bao cang dai. Trong cac hinh thé khac (HT2, HT3) vé co ban dién mua dy bao
turong dwong voi dién mua quan tric.

Chi s6 POD biéu thi xac suat phat hién dung sy kién mua 16n (hinh 6). RS rang, chi s6 POD giam
kha nhanh tir ngudng muwa nho dén ngudng mua 16n. & han du bao 12h, gia tri POD dat khoang 40%
v6i ngudng mua dudi 20mm, nhung & cac ngudng mua 16n hon thi kha nang phat hién mua cia mo
hinh rat thap, dudi 20% ddi voi ca 3 loai hinh thé thoi tiét. Khi han dy béo tang 1én 24h thi chi s6 POD
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ciing tang lén, dat 40% & ngudng mwa 50mm. 4 6i chung khong c6 su khac nhau dang ké vé gia tri clia
POD giita ba loai hinh thé. Tuy nhién, trong tt ca cac han dy bao, gi4 tri cia POD thuong 16n hon &
HTS3.
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Hinh 4. Tuong tu hinh 2 nhung 1a mua tich lity 48h

D¢ chinh x4c chung cua mo hinh khi du bdo sy kién mua 16n dugc phan anh qua chi s6 PC (hinh
7). Trong tit ca cac han du béo, khi ngudng lwong mua ting 1én gia tri ciia PC ciing ting lén. Véi cac
ngudng trén 30mm, tri s6 PC déu vuot 80%, tham chi xdp xi 100%. 4 ghia 1 v6i cac ngudng luong
mua 16n s6 1an du bao dung c6 va khong co6 mua 16n kha cao. Pa s6 trudong hop gia tri PC déu dat trén
60%, va kha 6n dinh. Sy chénh léch cua gia tri PC giita cac hinh thé khac nhau ciing khong thé hién rd
rét.

Chi s6 TS 1a mot trong nhimg chi s6 danh gia k¥ nang ctia mo hinh. Gia tri ciia TS bién thién tir 0
dén 1. TS bang 0 nghia 1a md hinh khéng c6 k§ ning. TS cang 16n k§ ning du bao ciia mé hinh cang
cao. TS bang 1 tic 1a mo hinh dat muc 1y tuong. Tir hinh 8 ta thidy TS giam kha nhanh khi ngudng
mua ting 1én. Vi han du bao 12h, gia tri TS giam tir 60% & ngudng mua 0.1mm xubng dudi 20% &
nguong mua trén 30mm véi HT2 va 40mm véi HT1 va HT3. 6 cac han dy bao 36h- 48h, chi s6 TS dat
gid tri 16n nhét vao khoang 80% ¢ ngudng mua nho, sau d6 giam nhanh ¢ cac ngudng mua 16n hon.
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So v&i HT1 va HT2, TS ciia HT3 16n hon mot cach dang ké. Piéu d6 chung t6 MM5 c6 k¥ ning du
bao mua 16n trong diéu kién HT3 tot hon so v6i trong diéu kién HT1 va HT2.

Tém lai, khi st dung MM5 vao dy bao mua 16n trén khu vuc 4 am Trung B9, so véi di€n mua
quan tric, dién mua ctia mo hinh thuong nhé hon trong cac diéu kién syndp c6 anh huong ciia KKL,
nhung 16n hon trong cac diéu kién c6 bdo hodc ATA D. Viéc xem xét thém chi s6 sai sb trung binh
(ME) ciing cho thay lwong mua du béo ctia md hinh c6 xu hudng cao hon quan tric thuc t& (ME>0)
d6i v6i cac loai hinh thé thoi tiét HT1 va HT2, va thip hon trong truong hop HT3.

Chi sé FBI han dw béo 12h Chi sé FBI han dw béo 24h
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Hinh 5. Chi s6 FBI tinh cho 23 dot mua I16n trong cac ndm 2005-2007

4. Két luin

4 ham tim kiém kha ning nang cao chét luvong du bao thoi tiét cho khu vic 4 am Trung B6 ma
trude hét 1a du bao mua, mé hinh MMS5 da duoc thir nghiém ap dung dy bdo mua lén xay ra trén khu
vuc nghién ctru trong cac nam 2005- 2007. M6 hinh da dugc chay du bao véi han 48h khi st dung hai
lui 16ng nhau véi diéu kién ban dau vao didu kién bién iy tir san phdm ctia mé hinh toan ciu GFS.
Hai thi nghiém d& dugc thuc hién nhim danh gia d6 nhay cua cac so do d6i luu ddi voi mua du bao
ctia md hinh va xac dinh kha ning dy bao cac sy kién muwa 16n mg véi cac diéu kién syndp khac nhau.
Két qua nhan dugc cho théy:

1) Céc so do TSHPL khéac nhau noi chung cho két qua dy bdo mua ctia md hinh khac nhau kha rd.
Véi ba so 6 TSHPL dugc thir nghiém, cac so d6 ddi luu Ku va BM cho két qua du bao kha hon so
véi so do Gr, trong do6 so dd BM thé hién su 6n dinh hon khi lwong mua tich lily tang dén theo han dy
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b4o. & cac ngudng lugng mua nho so dd Ku duong nhu nam bit tét hon sy kién mua xay ra trén khu
vuc 4 am Trung B9 nhung lai lam ting dy bao khéng vé dién mua cia md hinh.

2) So véi dién mua quan tric, dién mua ctia mé hinh thudng nho hon trong cac diéu kién syndp co
anh hudng cia KKL, nhung l6n hon trong cac diéu kién c6 bao hoic ATa P. Luong mua dy bao cua
mo hinh ¢6 xu hudéng cao hon quan trac thuc té dbi voi cc loai hinh thé thoi tiét c6 bdo, ATA D va
KKL, va thip hon trong truong hop c6 KKL két hop vai bio, ATa P.

3) 4 hin chung MM5 cho du bao tét hon cac su kién mua 16n trong cac diéu kién syndp co anh
hudng cta bio, ATA D hodc c6 su két hop cia KKL véi bio, ATA B, va cho két qua du bao kém hon
trong diéu kién chiu anh hudng cua KKL.

Chi s6 POD han dw bao 12h Chi s6 POD han dw bao 24h
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Hinh 6. Chi s6 POD tinh cho 23 dot mua 16n trong cac nim 2005-2007

Chi s6 PC han dw bao 12h

Chi s6 PC han dw bao 24h
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Chi s6 PC han dy bao 36h Chi s6 PC han dw bao 48h

0.8 -

0.6

PC

044 - — - - - o

024 - - - LT

0.0 r r r T T T T ‘ 0.0 T T T T T T T ‘
0.1 5 10 20 30 40 50 100 0.1 5 10 20 30 40 50 100
Ngwéng mwa (mm) Ngwéng mwa (mm)
Hinh 7. Chi s6 PC tinh cho 23 dot mua 16n trong cac ndm 2005-2007
Chi s6 TS han dw bao 12h Chi sé TS han dw bao 24h
1.0 4 1.0

0.1 5 10 20 30 40 50 100 0.1 5 10 20 30 40 50 100

Ngwong mwa (mm) Nguwong mwa (mm)
Chi s6 TS han dw bao 36h Chi sé TS han dw bao 48h
1.0 q 1.0

0.0 T T T T T T T | 0.0

0.1 5 10 20 30 40 50 100 0.1 5 10 20 30 40 50 100
Ngwong mwa (mm) Nguwong mwa (mm)

Hinh 8. Chi s6 TS tinh cho 23 dot mwa 16n trong cac nim 2005-2007
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Experiments of heavy rainfall prediction
over South of Central Vietnam using MM35

Bui Minh Son', Phan Van Tan*

'National Hydro-Meteorological Service, MONRE
*Hanoi University of Science, VNU

Abstract. In this study, Mesoscale Model Version 5 (MMS5) is employed to investigate the
predictability of heavy rainfall events in the period of 2005-2007 over South of Central Vietnam. The
model is configured for two domains with two-ways nesting technique: The mother domain (DO1)
consists of 82 x102 grid points, covering from 5% -25°4 and from 95°E-125°E; and the nest domain
(D02) consists of 85 x 85 grid points, covering from 8% -15°4 and from 105°E-112°E, including
South of Central Vietnam region. The horizontal resolutions of DO1 and D02 are 27km and 9km,
respectively, for both South-a orth and West-East directions.

Two experiments were carried out: 1) The model runs to predict typical heavy rainfall spells over
South of Central Vietnam region during 2005-2007 period with three different convective
parameterization schemes: Kuo (Ku), Betts-Miller (BM) and Grell (Gr); 2) The model runs to predict
all of 23 heavy rainfall spells, which were divided into three groups depending on synoptic patterns,
over the interested region during 2005-2007 period. The verification were performed using observed
data from 20 meteorological stations in the region.

The results showed that, using MMS5 for heavy rainfal prediction over South of Central Vietnam,
among the convective schemes, BM scheme can produce somewhat better the spatial distributions and
rainfall amounts. The model rainfall areas are usually smaller observed one in the conditions of
influences of the cold air penetration, but larger in tropical cyclone (or typhoon) patterns. Forecast
rainfall tends to overestimate in the tropical cyclone patterns, and underestimate in the conditions of
interaction between cold air penetration and tropical cyclones, ITCZ patterns. Overall, MMS5 can
predict heavy rainfall events over South of Central Vietnam, but somewhat better in the synoptic
conditions of tropical cyclones or interactions between them and cold air.

Keywords: Forecast, Prediction, Heavy rainfal, MMS5.



