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T6m tit. Md hinh clWRF dugc sir dyng dl thii nghidm dy bao han miia nhi|t do tnmg binh thang 
va lirgng mua thang cho Vi?t Nam. Dilu ki?n bien cung cip cho clWRF la san pham dau ra ciia 
m6 hinh dy bao khi hgu toan ciu CFS ciia NCEP vdi do phan giai la 1 dp. Dy b ^ khi h&u voi han 
tir 1 din 6 thang t?i thoi dilm OOZ tii thang 1/2012 din thang 5/2013. Kit qua dy bao ciia m6 hinh 
6u(?c dimh gia qua chi so ME, MAE \h RE trudc va sau khi hi?u chinh. Sai so nhiet do the hien on 
djnh hon sai so lugng mua a c&c han du bao. Viec thyc hien hieu chinh ket qua dy bao cho thay 
sai sd ds giam di dang ke. 

Tir khoa: Dy b6o mua, mo hinh cIWRF, Vî t Nam. 

1. Md- diu 

Hien nay, du bao han miia (seasonal 
'dang la m$t van de khong chi dirge 

nha khoa hgc quan tam ma con co y nghia 
dyng ldn doi voi cac hogt d$ng kinh te xS 
Dir bao khi hau han miia khac vdi du bao 
tilt hgn ngin khong chi d dich du bdo mi 
a each tiep can va phucmg phap sii dung 

]. Nhiing san pham chinh cua dy bao ban miia 
lg la nhi?t dg trung binh miia va long 

lugng giang thiiy miia. Thai han trong dy bao 
hgn mua thuang tir qui mo thang cho din mgt 
lam trong dd cac han dy bdo pho bien la I, 3,6, 

thang. Khi thai gian tich phan tang len, su 
Tuong tdc giiJa khi quyen va dai ducmg se dong 

ng 

t 
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mgt vai trd cue ky quan trgng trong vi?c dieu 
khien hoan lim khi quyln [1]. Do vay, dy bao 
han miia phu thugc nhieu vdo nhi^t do m5t nuoc 
biln (SST) va cac qua trinh vSt 1̂  khac tren bl 
mat trdi dat hon la cac dieu ki?n ban dau ciia 
khi quyln. Tren qui m6 loan ciu, nguyen nhSn 
chinh de khi hau thay ddi tir nam n^y sang nam 
khac la sir thay doi cua SST toan ciu [2]. SST 
CO mgt chu ky miia tmng binh. tuy nhiSn dj 
thuang ciia SST co bac dgi lugng 1̂  TC, qui 
mo khong gian co the ISn toi 1000km va qui md 
thai gian c5 tir mgt den vdi thang. Dfii vdi vung 
nhiet ddi, di thuong SST la dac biet quan trgng 
vi no liSn quan din hogt ddng cOa d6i lim sdu 
dilu khien phan idn hoan lim khi quyen loan 
cau. 

Cho din nay, bai loan du bdo hgn miia 
thudng dugc tiep can theo hai hudng: thong ke 



32 V T mng. S.T. Hanh, Tap chi K)ioa hoc DHQGHN. Cdc Klioa hoc Trdt ddi vd Moi Intdng. Tgp 30. Sd I (2014) 31-40 

va dgng lyc [2], Cach tiep can co dien theo 
hudng kinh nghiem (phuang phdp thong ke) la 
sii dung chuoi so lieu qua khu de xay dung cac 
m6 hinh du bao cho tuang lai. l/u diem ciia 
phuang phap nay la don gian, khong ton nhiSu 
tai nguyen tinh toan tuy nhien hgn chS ciia no la 
khong du hao dugc sy hien doi dot nggt cCia 
hien tugng do khong nam bat dugc ban chat 
dgng lire phiic tap ben trong cua qua tiinh. Cach 
tiep cgn theo hudng ly thuyet (phuang phap 
dgng luc) se tinh toan tren co so cdc nguyen ly 
vat l;f hodc thiet lap cac gan dung de xem xet sy 
bien doi ciia h? thong khi hau. Do chinh la cac 
mo hinh hoan luu chung khi quyen hodc sy ket 
hgp giUa mo hinh khi quyen-dgi duong dugc 
thiet lap tren ban chat vat ly ciia hien tugng. Ket 
qud dy bao tir cdc md hinh dgng lyc tuy ton 
k^ra ve tdi nguyen may tinh nhung co dg chinh 
xac cao han ca tren qui mo toan cau va khu 
vyc. 

Bai loan dy bdo han dai trudc day 6 Viet 
Nam chii yeu theo hudng thong ke vdi cong 
trinh nghien ciiu ciia Phgm Diic Thi (1987) da 
xdy dyng m6t s6 phuong phap dy bao nhiet dg 
miia dong vd mua miia he cho khu vuc phia bac 
Vi?t Nam [3]. Vien Khoa hgc Khi tugng Thiiy 
van va Moi truang da xay dyng he thong dy 
bdo nghiep vy di thuong long lugng mua miia 
va nhiet dg trung binh tren co so phuang phdp 
thdng ke. Dy bao khi hau 3 thdng cho khu vyc 
Viet Nam bao gom nhiet dg, lugng mua, xoay 
thuan nhi?t doi va khong khi lanh [4]. Cho den 
nay, vi?c ung dyng mo hinh so trong bai loan 
dy bdo hgn miia a Viet Nam con kha mdi. Phan 
Van Tdn va cgng sy (2009) dd buac dau thu 
nghiem sii dyng mo hinh RegCM3 de dy bao 
nhiet do trung binh thang va tfing lugng mua 
thang cho 3 thang miia he 6-8/1996 vdi dilu 
ki?n ban dau va dieu kien bien tir mo hinh toan 
cau CAM [5]. Vdi muc dich iing dung tinh uu 
vi?t ciia mo hinh so, bai bao nay trinh bay cdc 

kit qua thil nghiem su dung mo hinh WRF 
phien ban khi hgu (clWRF) dl du bao han mua 
mgt s6 ylu td khi hdu co ban. 

2. Mo hinh clWRF va thiet ke thi nghifm 

2.1 MohinhclWRF 

Mo hinh dy bdo va nghien cuu thdi tiet 
WRP (Weather Research and Forecasting) la 
mgt mo hinh khu vyc dugc sir dung rgng rai vdi 
muc dich chi tilt hda dgng luc cho mOl khu vyc 
nghign ciru. Mfi hinh clWRF (Climate WRF 
model) la phien ban cai tien ciia mo hinh WRF 
phien bdn 3.3.1 cho md phdng khi hgu khu vyc, 
trong dd cdc 'module' ciia phien ban thdi tifit vS 
ca ban dugc gifl nguyen [6]. Dilm khac biet la 
clWRF dugc cung cap them cdc 'module' de sir 
dung cac kjch ban phdt thai khi nha kinh SRES 
cung nhu cdc kich ban RCP nhim phuc vu bai 
todn nghien ciiu khi hgu. Ddi vdi nghien ciiu 
khi hau, so do tham so hda buc xa CAM dugc 
sii dung vi trong so dd nay cd su phan chia ldp 
ozon bien doi theo timg thang vd cho phep cgp 
nhgt nfing ^o khi nha kinh theo cac kich ban 
phdt thai khi nhd kinh. So do bl mat dit Noah 
dugc lya chgn de bieu dien thong lugng gifla 
khi quyln va bl mat. Sa do tham sd hda ddi luu 
Kain-Fristch dugc sii dung trong nghien cun 
ndy. 

2.2. Thiit ki thi nghiem 

a) Chay mo phong khi hdu qud khu 1981-
2000 

Trong bdi toan dy bao han raiia bdng 
phuang phap hg thap qui mo ddng lyc sir dung 
cdc mfi hinh khi hau khu vyc, sai sd trong kit 
qud dy bdo gom sai sfi ciia chinh mo hinh s& 
dung vd sai sd trong cac trudng s6 lieu diu vao 
cua mfi hinh toan cdu. Do vay, dl cd ca sa hiSu 
chinh san phim dy bdo (loai bd sai s6 h | thfing 
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trong tnrdng md hinh loan cau) can thiet phdi 
chay md hinh khi hdu khu vuc vdi trudng du 
bdo tir md hinh todn cdu dii dai trong qud khu 
(hindcast). vd sau dd dugc su dung lam khi hau 
md hinh (model climatology). Tuy nhien, do sd 
lieu dy bdo qua khtr ciia CFS khfing cdn dugc 
luu trfl d€ cd the khai thac su dung lam ddu vao 
cho md hinh khu vyc, nen trong nghien cuu nay 
sd lieu ldi phan tich tir he thdng dy bdo khi hau 
NCEP (CFSR dO phan gidi 0,5 x 0,5 dfi) dugc 
diing de thay the. Mo hinh clWRF bat thiiy tinh 
dugc chay vdi dg phdn gidi ngang 36km. Mien 
tinh md hinh cd tam tgi 20N va I05E, vdi 144 x 
130 diem ludi (Hinh I). Thdi gian chay md 
phdng khi hdu qua khir la giai dogn 1981-2000. 
Do dilu ki?n bi6n ciia clWRF Id sfi lieu t^ phan 
tich NCEP CFSR nen sdn pham md phdng ciia 
clWRF se dugc sir dyng de ddnh gid ky ndng 
md phdng ciia mfi hinh, dfing thdi ciing dugc 
coi Id khi h^u mfi hinh trong bdi todn hieu chinh 
sdn phdm dy bdo. 

Hinh 1. D§ cao dia hinh va mien tinh chay WRF. 

b) Chay du bdo 

Dieu ki?n bien cung cap cho cIWRF Id san 
pham ddu ra ciia md hinh dy bao khi hau loan 
cau CFS ciia NCEP vdi do phan gidi la 1 do. 
Trong h? thdng nghifp vu, CFS dugc chgy dy 
bdo hang ngdy vdi hgn dy bao 9 thdng nhung 

san phdm dy bdo chi dugc cung cap mien phi 
den han 6 thang tinh tir thang tiep theo thdng 
lam du bdo. Do han che ve dudng truyen vd khd 
nang luu trfl nen sd lieu dugc tai ve de chgy dy 
bdo trong nghien ciiu nay dugc thyc hien 7 
ngdy I lan, nghia Id trung binh se cd 4 lan chgy 
trong mdt thdng. Mdi lan dy bdo nhu vay md 
hinh dugc lich phan lien tyc 6 thang tiSp theo 
thang hien lai. Quy trinh dy bao va han dy bdo 
(lead-time) dugc minh hga tren Hinh 2. 

c) So liiu quan trdc vd hi^u chinh kit qud 

Ket qud md phdng va dy bdo ciia clWRF 
dugc n^i suy vS 77 tram quan trie khi tugng bl 
mat tren khu vyc Viet Nam cho hai biSn la nhiet 
d$ khong khi bg mat vd lugng mua. S^ sd trung 
binh ME, sai sd tuyet ddi MAE vd sai sd tuong 
ddi RE dugc sir dung de ddnh gid ket qua cua 
md hinh. 

Nhdm nang cao chat lugng dy bdo ciia md 
hinh clWRF, gid trj trung binh thang thdi ky 
(1981-2000) ciia quan trie va md phdng dugc 
sOr dung de hieu chinh sdn phdm mfi hinh. Cach 
thuc hieu chinh dugc thyc hien nhu sau: 

- Chenh lech giua quan trdc va mfi phdng 
ciia timg thdng tai mdi tram dugc xac dinh theo 
cdng thuc: 

A , , = - Y O B S cii,,--'y'MOD cu, 

Trong do: OBSjOli va MOD_Cli tuang ling la 
gid tri nhiet do trung binh thang/tdng lugng 
mua tiidng cua quan trdc va md hinh h-ong thdi 
^ md phdng; n la sd nSm md phong; j la chi sd 
theo trgm va k la chi sd theo thang. 

- Gia tri dy bao ciia md hinh sau khi hifu 
chinh la: FCj,^ = MOD _FC^^ + ^ ^^ vdi 
MOD_FCjk la gid tri dy hdo ciia md hinh khi 
chua hifu chinh. 
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Hinh 2. So d6 minh hga qui trinh du bao (a) va h^ dy bao (b). 

3. Ket qua v^ nhan xet 

3.1. Kit qud md phong 

Hinh 3 bilu diln gid tri nhift do khdng khi 
(T2m) trung binh nam, miia he, miia dfing tgi 
cdc trgm quan trie trong giai doan md phdng 
1981-2000. Nhin tren hinh ve nhan thiy md 
hinh clWRF dd mo phdng tucmg ddi phii hgp 
phan bfi nhiet dg tren todn lanh thd Vift Nam. 
Xu the chung ciia md hinh Id md phdng nhift 
do T2m thien thip so vdi thyc le, dac bift la d 

vung Tdy Bdc. Trong cdc Ihdng mua he, sy 
thien thap ciia md hinh so vdi quan trac the hien 
rit ro d cdc trgm ven biln Mien Trung va ngugc 
Igi thien cao d mgt so tram vung ddng bdng Bac 
Bd. Trong thdi ky miia dfing, cdc tram viing mii 
Tay Bdc cd nhiet do bl mat md phdng boi mo 
hinh thip ban so vdi quan trie nhilu han so vdi 
cdc khu vyc cdn lai. Sy chenh Ifch T2m giua 
md hinh va quan trie se dugc danh gia dinh 
lugng qua chi so ME va MAE bilu dien tren 
Hinh 4. 

lDBnj_MP (1961-^0001 

;_0r (1931-2000) 

(a) (b) (c) 
Hinh 3. Xhi?t dg khong khi T2m ("C) trung binh nam (a), miia he 6-8 (b), miia dong 12-2 (c) cua mfi hinh 

clWRF (tren) vd quan trie (duai) tai cdc Uam trong giai doan 1981-2000. 
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trong trudng mo hinh toan cau) can thiet phai 
chgy md hinh khi hau khu vyc vai trudng dy 
bdo tir md hinh toan cdu dii dai trong qua khu 
(hindcast), vd sau dd dugc sii dung lam khi hau 
md hinh (model climatology). Tuy nhi^n, do sd 
lieu dy bdo qua khu ciia CFS khdng cdn dugc 
luu trii de cd thi khai thdc sir dyng ldm dau vao 
cho md hinh khu vyc, nen trong nghien ciiu nay 
sd lieu tdi phdn tich tii he thdng dy bao khi hau 
NCEP (CFSR dg phan gidi 0,5 x 0,5 dg) dugc 
diing dfi thay the. Md hinh clWRF bat thiiy tinh 
dugc chay vdi do phan giai ngang 36km. Mien 
tinh md hinh c6 tam tai 20N vd 105E, vdi 144 x 
130 dilm ludi (Hinh 1). Thdi gian chay md 
phong khi hau qud khu Id giai doan 1981-2000. 
Do dieu kien bien cua clWRF Id so lifu tai phan 
tich NCEP CFSR nen san phim mfi phdng ciia 
cIWRF sS dugc sii dung de ddnh gid ky ndng 
md phdng cua md hinh, ddng thdi cung dugc 
coi Id khi h§u md hinh trong bdi loan hieu chinh 
sdn phim dy bao. 

Hinh I. Df cao dia hinh va mien tinh chay WRF. 

bJ Chgy du bdo 

Dieu kifn bien cimg cap cho clWRF la sdn 
pham diu ra ciia mfi hinh dy bdo khi hau todn 
cdu CFS cua NCEP vdi dg phan giai la I dg. 
Trong hf thong nghifp vu, CFS dugc chgy dy 
bdo hdng ngdy vdi hgn dy bdo 9 thdng nhung 

san pham dy bdo chi dugc cung cap miln phi 
din hgn 6 thang tinh tur thang tilp theo thdng 
lam dy bdo. Do hgn chl vl dudng truyin va kha 
ndng luu trfl nen sfi lifu dugc lai ve dl chgy dy 
bao trong nghien cuu nay dugc thyc hifn 7 
ngay I lin, nghTa la trung binh sg cd 4 lin chgy 
trong mgt thang. Mdi lan dy bao nhu vgy mo 
hinh dugc tich phan lien tuc 6 thang tiep theo 
thdng hien tai. Quy trinh dy bdo vd hgn dy bdo 
(lead-time) dugc minh hga tren Hinh 2. 

cJ Sd lieu quan trdc vd hieu chinh ket qud 

Ket qud mo phdng vd dy bao ciia clWRF 
dugc ngi suy ve 77 trgm quan trac khi tugng bfi 
mat tren khu vyc Viet Nam cho hai bien la nhift 
do khdng khi bfi mdi va lugng mua. Sai sfi trung 
binh ME, sai sfi tuyft ddi MAE va sai sd tuong 
ddi RE dugc sir dyng de danh gid ket qua ciia 
mo hinh. 

Nhdm nang cao chit lugng dy bdo ciia md 
hinh clWRF, gia tri trung binh thdng thdi ky 
(1981-2000) ciia quan trdc va mfi phdng dugc 
sfl dyng dfi hifu chinh san phdm md hinh. Cdch 
thiic hieu chinh dugc thyc hifn nhu sau: 

- Chfinh Ifch giua quan trdc vd md phdng 
ciia timg thang tgi mfii Ugm dugc xac dinh theo 
cdng thiic: 

^„=^t<^BS_Cli,J,~'tMOD_ai,^, 

Trong dd: OBS_CiJ v^ MODjCli Urong img la 
gid tri nhiet do trung binh thdng/ldng lugng 
mua thdng ciia quan trdc vk mfi hinh trong thdi 
1^ md phdng; n la sd ndm md phdng;y Id chi sd 
theo trgm va k Id chi sd theo thdng. 

- Gid tri dy bao ciia md hinh sau khi hieu 

chinh Id: FC^, =MOD_FC^^+Aj^ vdi 

MOD_FCji Id gia trj dy bao ciia md hinh khi 

chua hieu chinh. 
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. Qu\ irinh du bao 

Hinh 2. So do minh hga qui trinh dy bao (a) v& ĥ n dy bdo (b). 

3. Ket qua va nhan x6t 

3.1. Kit qud mo phong 

Hinh 3 bilu diln gid tri nhift dg khdng khi 
(T2m) trung binh ndm, miia hfe, miia ddng tai 
cdc trgm quan trdc trong giai doan md phong 
1981-2000. Nhin irfin hinh vl nhan thdy md 
hinh clWRF da md phdng tuong ddi phu hgp 
phan bd nhift do tren todn ldnh thfi Vift Nam. 
Xu thfi chung ciia mo hinh la mo phdng nhiet 
dg T2m thien thap so vdi thyc il. ddc bift Id d 

viing Tay Bdc. Trong cdc thdng miia he, sy 
thien thap ciia md hinh so vdi quan trie the hien 
rat rd d cdc trgm ven bien Mien Trung vd ngugc 
Igi thien cao d mgt sd trgm viing ddng bdng Bic 
Bg. Trong thdi ky miia ddng, cdc tram vimg nui 
Tay Bic cd nhiet dg be mat m6 phdng bdi md 
hinh thdp hon so vdi quan trie nhifiu hon so vdi 
cac khu vyc cdn lgi, Sy chenh lech T2m giira 
mfi hinh vd quan trie sS dugc danh gid dinh 
lugng qua chi sd ME va MAE bilu diln tren 
Hinh 4. 

I?" 

T2m_lt„aii>nqjff (IMI 

' " (b) (c) 
Hmh 3. Nh,« J« khons khi T2n, ("C) tra„g binh nam (a), miia he 6-S (b), mua dSng 12-2 (c) cua m6 hinh 

ClWRF (ffen) va quan trac (duoi) tai cic nm trong giai dô n 1981-2000. 
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Phan bd ciia ME tgi cdc h-am b-en Hinh 4 
cho thay hau het deu cd gia trj am, nghia la gia 
tri md phdng bdi md hinh thudng thip ban so 
vdi quan trdc, nguyen nhdn chii ylu la do dd 
cao trgm cua md hinh thudng cao ban so vdi 
thyc tfi. Dfii vdi yeu tfi nhift do, anh hudng ciia 
do cao trgm la rdt quan trgng nfin hiu hit cac 
tram d viing niii Tay Bic c6 sai lech Idn hon so 
vdi cdc viing cdn Igi, cd noi chfinh lech tdi han 
4''C. Trong thdi ky miia he, xu thi thien am vdn 
thfi hien d mgt s6 trgm phia Tay Bdc vd Ihifin 
duang nhe d vimg ddng bdng Bic Bfi, mgt sfi 
trgm d Nam Trung B$ vd Tay Nguyen. Trong 
thdi ky miia dfing, cdc tram da phin cd gid tri 

I2iTi_WLiaHt_^f (19 

mfi phdng thap ban so vdi thyc tl, dac bift Id d 
phia bac. Dieu nay hodn loan phu hgp vi d nudc 
ta trong thdi gian ndy chiu anh hudng ciia gid 
miia miia ddng tir viing vi dg cao gdy ra cdc dgt 
xam nhap lanh vdo Viet Nam din din nin nhiet 
bien ddng rat manh nen sai khac gifla md phdng 
va quan trdc Id khd ldn. Phan bd sai sfi MAE tai 
cac tram tren loan Viet Nam cho thdy nhihig sai 
sd ldn tap trung d vimg mii Tay Bic, rdi rdc mgt 
vai tram d vimg Bdc Trung Bd va Tdy Nguyen, 
sai sd Uong cdc thang mua ddng ldn hon trong 
cdc thang miia he. Sai sd trung binh cho bay 
vimg khi hgu Viet Nam dugc trinh bay d Bdng I. 

*̂ ^ 

(a) (b) (c) 
Hinh 4. Gii tri ME (tren) vaMAE (dudi) cua T2m (°C) tnmg binh nam (a), miia he 6-8 (b), 

miia dong 12-2(c) Igi cac tram trong giai dogn 1981-2000. 

Bang 1. Gia tri ME va MAE cua T2m ("C) a 1 viing khi h|u va toan Viet Nam trong giai doan 1981 -2000 

Viing ME (°C) MAE(°C) 

Ta> Bfic(Bl) 
Dong Bk (B2) 
DBBicBg(B3) 
eac Trung Bp (B4) 
Nam Trung B9 (NI) 
TSy NguySn (N2) 
Nam Bp (N3) 
\\h\ Nam 

-0.7 
-1.7 
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Tir Bang I nhgn thiy d hdu het cac viing khi 
h|u vd trong ndm gid tri T2m cua mfi hinh thap 
hem thyc tfi, ngogi trir vimg khi hau B2-B3 Id 
cao hon khfing dang ke. Xet chung tren ca nudc 
cac viing khi hgu phia bdc Iudn co sai so cao 
han cac viing khi hgu phia nam va uong cdc 
thdng miia ddng do bien dfii cua nhiet dg manh 
hon. Nhimg khac bift nay ve T2m cua md hinh 
so vdi thyc te cung dugc nhdn thiy trong bifin 
trinh nam nhu bifiu difin tren Hinh 5. 

Kit qua md phdng lugng mua trung binh 
thang (ldng lugng mua ndm chia 12 thang) thdi 
](y 1981-2000 vd lugng mua trung binh Irong 
cac thdng mua nhieu tir thang 6 den thdng 11 tai 
cdc trgm dugc bieu difin tren Hinh 6. 

Tir hinh ve nhgn thiy, nguoc Igi vdi biln 
nhift do, mfi hinh md phdng lugng mua cd xu 
thi thien cao so vdi thyc tl. Nhin chung, lugng 
mua trung binh thang theo quan trdc d cdc tram 
dao dfing trong khodng tir tren lOOmm/thang 
din 400mm/thdng, trong khi dd theo kit qud md 
hinh Id lir khoang 150mni/thang den 
SOOmm/thdng. Trong cdc thang mua nhilu, xu 
thi thifin cao nay thfi hifin rit rd d mgt sd tram 
phia nam. 

Hinh 5. Bien trinh T2m trung binh thoi ky 1981-
2000 giiJa mo phong vd quan trie. 

ft_MP (1901-2000) 

•50M_QT (1961-2000) 

(a) C) 
Hinh 6. Lucjng mua tnmg binh thang (a) va cac thang mua nhiiu 6-11 (b) (mmAhing) tai cac tnim 

cua mo hmh clWRF (ain) va quan trie (duoi) trong giai doan 1981-2000. 
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Kfit qua ddnh gia cOa chi so ME va RE cho 
lugng mua tai cdc trgm dugc bieu dien trfin 
Hinh 7. Nhin chung, xu the thien cao the hien d 
hiu hit cac tram tren toan Viet Nam ngoai trir 
mgt vdi tram d phia bdc hoi thien am. Miic do 
chenh Ifch ciia cdc trgm phia nam vd ven bien 
mien Trung vdi quan trdc Idn hon nhifiu so vdi 
cac tram d khu vyc dfing bdng Bdc Bd. Dieu 
ndy cho thdy md hinh chua md phdng dugc tdt 

i_WE (1981-2000) 

cac nguyen nhan gay mua d khu vyc gan xich 
dao. Khi danh gid tren chuoi sd lifu cd nam ta 
thay gid tri RE IcJn han so vdi khi chi tinh rieng 
cho cac thdng mua nhieu. Dieu nay cho thdy ddi 
vdi cac Ihdng it mua thi md hinh cho dy bdo 
khong nhieu so vdi thyc le. Bdng 2 Id cdc gid tri 
sai sd d tirng vimg khi h|iu cho thay sai sd ldn d 
cac viing khi hau N3 va Nl, sai sfi nhd nhdt d 
viing Bl khi tinh trung binh ca nam. 

R_JJA-SOW l̂ffi ( l f l f l l-2000) 

(a) (b) 
Hmh 7. Gia tri ME (mm) (tren) va"RE (%) (dirdi) cua lugng mua tnmg binh thdng (a) 

va cac thang mua nhilu 6-11 (b) tai cac trgm trong giai doan 1981-2000. 

Bang 2. Gia trj ME (mm/thdng) va RE (%) cua lugng mua trung binh thang va cdc thang mira nhieu 
a 7 viing khi hau va toan Viet Nam trong giai doan 1981-2000 

Vung 

TayBSc(Bl) 
Dong BJc (82) 
DB Bic Bo (33) 
Bic Trung B9(B4) 
Nam Trung B9(N1) 
Tay Nguyen (N2) 
Nam Bo (N3) 
Vi?tNam 

ME (mm/thang) 
Thang 6-11 

34.5 
26.6 
57.6 
85.7 
147.8 
87.3 

315.6 
95.6 

Canam 
45.4 
33.5 
61.2 
123.9 
202.9 
117.5 
282.7 
112.7 

RE(% 
Thang 6-11 

22.3 
34.4 
28.3 
32.6 
88.3 
36.4 
134 
46.8 

Ca nam 
36.8 
41.4 
45.1 
69.6 
153.2 
74.5 
188.3 
76.2 
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Hinh 8 bilu difin bifin trinh ciia lugng mua 
trung binh todn thdi ky 1981-2000. Tir hinh ve 
nhan thiy trong lit ca cdc thdng clWRF ludn 
cho lugng mua cao hon so vdi thyc tl. Chenh 
Ifch Idn lgp trung trong khoang tir thang 4 den 
thang 8. Nhin chung mfi hinh chua md phdng 
dugc tdt ve lugng mua vd difin bien miia mua 
trong ndm. Nguyen nhan cd the do lya chon sa 
dd tham sfi hda ddi luu chua phii hgp cho khu 
vyc Vift Nam nfin can dugc tiep tuc nghien cuu. 

t i'i. -

1:" 

1 

Bi«u oiiih R tnnx bmbtboi^lMl^OOa 

' ^^-^ \ 

, U ., ., , , . . ! . . . , 1. i 
Hinh 8. Bien trinh mua tmng binh thdi ky 1981-2000. 
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L' kf,-
-

, 
' r p •• 

3.2. Kit qua dtf hdo 

Trfin CO sd phan tich nhffng kfit qud mo 
phdng 6 tren, md hinh clWRF dugc chgy thii 
nghifm dy bao khi hau vai han tir 1 din 6 
thang. Kit qua dy bdo cua mo hinh sau dd dugc 
thyc hifn hieu chinh nhim cdi thifn chit lugng 
dy bao. Hinh 9 bieu difin gia tri ME va MAE 
ciia T2m Uung binh thdng d cac hgn dy bao ciia 
md hinh clWRP trudc vd sau hifu chinh. Tir 
hinh ve nhan thiy khi chua hifu chinh, ME diu 
cd gia tri am, nghia la phdn anh xu hudng dy 
bdo nhift do T2m thien thip ciia md hinh. Gid 
tri sai sd Idn d cac thdng mua ddng vdi han dy 
bdo I thang vao khodng uen 4''C va d mgt sd 
thdng khdc vdi han dy bao ddi hon. Sai sd nhd 
trong cdc thang miia he chi khodng dudi 0,5°C. 
Sau khi hieu chinh. ME vin chii ylu cd gid trj 
am d hiu hfii cac thang va cac hgn dy bdo tuy 
nhifin dg Idn sai sd dd dugc cai thien ro rft, gid 
tri MAE ldn giam xudng chi cdn khoang 2,5''C. 
Sy bien ddng ciia sai sd qua cac han dy bdo 
khfing thfi hien qui Iuat rd rft. 

1 |-'J fM 

w 'W4 
1 

~i 
1 j I I I ^ \ 
M ; , i \m 

(b) 

Hinh 9. Gid trj ME (tr^) va MAE (dudi) ("C) cua nhiet dg khong khi T2m ming bmh thang b cac han dy bdo 
cua mo hinh ciWRF tmdc hieu chinh (a) va sau hieu chinh (b). 
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Hinh 10. Gid tri ME (trgn) vd MAE (dudi) (mm/thdng) ciia lugng mua thang 0 cac han dy bao ciia mfi hinh 
clWRF tmcrC'hifu chinh (a) va sau hieu chinh (b). 

Kel qud danh gid sai sd lugng mua thdng 
dugc bieu dien tren Hinh 10. Nhin trfin hinh vS 
nhdn thay ket qud dy bdo mua chu yeu thien 
cao d hiu hfit cac thang. Gid Uj sai so Ion co thfi 
Ifin ldi 300mm/lhdng thudng rai va cac thang 
miia dfing vd xudn tai cac han dy bao xa. Sau 
khi hieu chinh, gid tri ME chii yfiu ndm trong 
khodng [-100. 100] (mm/thang), gia hi MAE 
trong khoang [100, 200] (mm/thang). Nhu vay. 
mac du clWRF chua cho ket qud md phdng vd 
dy bao mua phii hgp vdi thyc tfi nhung sau khi 
ap dyng ky thudt hifu chinh thi sai sd cua md 
hinh dd gidm di ro ret. 

tuong ddi phii hgp vdi thyc te ngogi trir khu vyc 
Tay bac, tuy nhifin kfit qua mfi phdng lugng 
mua cdn kem, ddc biet ddi vdi cdc Ugm d khu 
vyc phia nam. Sau khi thir nghifm dy bao va 
hifu chinh ket qud md hinh, sai sd dy bao dd 
dugc cdi thifn dang kfi. Sai so T2m trung binh < 
2''C va sai sd lugng mua trung binh < 
200mni/thdng. 

Tuy nhien, can cd them nhiing nghien ciru 
nhu lya chgn tham sfi hda v^t ly phii hgp cho 
khu vyc Vift Nam de nang cao chil lugng dy 
bao mua ciia clWRF. 

4. Ket luan 

Til nhung ket qud phan tich d trfin cd the 
thiy clWRF mfi phdng nhift dg tai cac trgm 

Tap the tdc gia xin chan thanh cdm an sy ho 
Ug cda De lai cap Nha nudc Nghifin ciiii co ban 
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Monthly Temperature and Precipitation Seasonal Forecast 
over Vietnam using clWRF Model 

Vu Thanh Hang, Nguyin Thi Hanh 

VNU Universityof Science. 334 Ngu)>in Trdi, Thanh Xudn, Hanoi, Vietnam 

Abstract: The clWRF model is used to test seasonal forecast of monthly temperature and 
precipitation over Vietnam. The global Climate Forecast Syslem-CFS output wilh 1 degree horizontal 
resolution is used as lateral boundary condition for cIWRF. The leadtime is from one month to six 
months starling from 002 Jan 2012 to May 2013. Mean error (ME), mean absolute error (MAE) and 
relative error (RE) are calculated for non-corrected and corrected results. The temperature errors are 
more stable than rainfall errors in all leadlimes. The errors clearly reduce when the forecast results are 
corrected. 

Keyn-ords: Seasonal forecast, clWRF model, Vietaam. 




