PANH GIA KY NANG DU BAO QUY PAO BAO CUA MO HINH WRF

ThS. Vo Van Hoa
Trung tdm Dy bdo KTTV Trung uong

hinh Nghién citu va Dy bdo thoi tiét (WRF ) da duoc nghién citu va chay thit
| nghiém cho muc dich di bdo thoi tiét va qity dao bdo tai Trung tdm Dy bdo Khi
tugng Thiiy van Trung wong (TTDBKTTVTU) tix thdng 9 nédm 2006. Bai bdo nay

trinh bay mdt s6 két giia ddnh gid k néng du bdo qily dao béo ciia mé hinh WRF véi 518 truong
hop nghién citu ciia 31 con béo hoat déng trén Bién Pong tir ndm 2002 - 2006 dua trén s&'ligu phdn
tich 6 gio mot ciia mé hinh toan cdu GFS. Cdc két qud ddnh gid sai s& du bdo vi tri khodng cdch
tam bdo - DPE cho thdy mé hinh WRF ¢d ky ndng duw bdo quy dao 161, ddc bigt la trong trudng hgp
cdc con bdo cé quy dao cong va pliz'fc tap. Két qita ddnh gid khuynh hudng sai s6' da chi ra ring
md hinh WRF thudng dy bdo qiiy dao bdo ndm vé phia trdi va di chuyén chdm hon vdi thite t&. Tuy
nhién, cdc ddnh gid chi tiét cho hai dai litong AT va CT dd cho thdy sai s6'vé hudng chuyén dong
chiém wu the hon so véi sai s6 vé téc dp trong tdt cd cdc hanf?l?_‘bdo. Hay ndi cdch khdc, ¢6 mot
sai s6"hé thdng trong du bdo qiiy dao bdo ciia mé hinh WRF véa ddy 1o mot thong tin quan trong
trong viéc nghién citu lywa chon cdc phuong phdp thdng ké sau mo hinh cho WRF.

‘1. M@ d4u

Trong nhitng nim gin diy, nhitng hi€u biét
méi vé dong luc va vat Iy viing nhiét d6i da
tao ra nhitng thay ddi 16n trong dong luc va vat
1y clia cdc md hinh dy bdo bdo. Bén canh do,
viéc bd sung cdc ngudn thong tin tham st phi
truyén thong thunhén dugc tlf c4c thiét bj quan
tric hién dai nhu Rada, 4nh mdy vé tinh,..
trong cdc sd dd ddng héa s& liéu da ning cao

-, .chat lugng trudng dau vio cho cdc mo hinh dy

bdo toan cdu. Thong qua d6, nang cao cha't
lugng du bdo clia cdc m6 hinh s6 tri dy bdo
bdo. Hai cdi tién quan trong trong c&u triic mo
hinh va trudng s& liéu dau vao nay cling véi sy
phét trién manh mé& ctia khoa hoc mdy tinh
ngay nay da cho phép cdc md hinh dy bdo bdo
ha d6 phin gidi va cé thé nim bdt dugc nhitng
qud trinh vat1ly ma trudc day phai tham s& hda
théng qua cédc trudng quy md 1én. Tai Viét
Nam, viéc nghién cifu ng dung cdc md hinh
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du bdo s6 db phin gidi cao d3 dudc ti€n hanh
tit ddu nim 2002. Cho dé&n nay, cdc md hinh
HRM [1], [3] va ETA [2] da dugc chay nghiép
vy tai TTDBKTTVTU cho muc dich du bdo
thdi tiét. Trong cong tdc di bdo bio, bén canh
cdc phuong phép truyén thdng nhw dy béo syn-
op va thdng k&, cdc san pham du bdo bdo tir
cdc mo hinh duy bdo s8 tri cling dang dugc sit
dung. Hién tai, TTDBKTTVTU dang st dung
cdc san phim du bdo giiy dao bo tir 2 m6 hinh
chinh 4p WBAR [6], [7] va BARO [4], [5]
trong nghiép vu dy bdo bdo va mot s6 sdn
phim dy bdo t6 hop quy dao bdo dya trén md
hinh WBAR [8], [9]. Tuy nhién, do WBAR va
BARO chi 1 cdc md hinh chinh 4p don thuin
vé mit dong luc nén chi c6 thé dy bdo duge
qily dao bdo ma khong cé khd ning dy bdo
cudng d6 bdo va cdc trudng khi tugng khédc do
béo sinh ra. Ngoaira, cdc nghién cifu ddnh gid
va cdi ti€n chét lwgng dy bdo ctia 2 md hinh
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nay [4], [5], [6], [7], [8], [9] chi ra ring k§
ning dy bdo gily dao bdo chi t8t trong céc
trudng hgp con bdo manh ¢é t6c d6 di chuyén
6n dinh va qiiy dao don gidn. Do d3, viéc
nghién ctfu @ng dung cdc mo hinh ta 4p dé
ning cao chi't lugng du b4o bio tit cdc md hinh
du bao s8 tri tai TTDBKTTVTU 14 hét sifc can
thi€t va cdp bach.

Trong khudn khd hgp tic gita TTDBK-
TTVTU v6i Vién Nghién ctu Khi tugng
(METRI) thudc Co quan Khi twgng Han Quéc
(KMA), m6 hinh WRF, goi .tit 12 md hinh
WRF) da dugc nghién cttu va cai dit tai Phong
Nghién cttu ing dung thuéc TTDBKTTVTU tit
thdng 9 nim 2006. M6 hinh WRF 13 két qui
ctia si hgp tdc nghién cttu clia mot s trung tim
nghién ctfu cia M va céc trung tdm khi tugng
qudc t&. Ngoai nhitng thanh vién sing lap
chinh ctia WRF néu trén, con c6 rat nhiéu cic
hoc vién, trudng dai hoc va nha nghién cifu khi
tugng tai M§ va trén toan thé gisi tham gia vao
dy 4n phét trién md hinh WRE. Theo théng ké
gin day (cho dén ngay 13/09/2006) [10] thi da
c6 4211 cd quan va cd nhan ddng ky lam thanh
vién va sit dung m6 hinh WRF trong nghién
cttu cling nhu chay nghiép vu. Cu thé, tai My
md hinh WRF dang dugc chay nghiép vu tai
Trung tAm dy bdo mdi trudng qubc gia NCEP
(tr ndm 2004) va Co quan Khi tugng Khong
lyc Hoa Ky AFWA (tlf thdng 7 nim 2006).
Trén thé gidi, md hinh WRF dugdc chay nghi€p
vu tai KMA (tif ndm 2006), tai An b0, Israel va
bai Loan (tif ndm 2007). Ngoai ra, mot s6 nudc
khdc c¢6 du dinh sit dung m6 hinh WRF trong
dy bdo nghiép vu phdi k€ d&én nhu Trung Qudc,
New Zealand va Brazil. M6t c4ch khdi quit,
mo hinh WRF 12 mot hé thdng md hinh héa hé&t
sttc hién dai, linh hoat va t6i vu cho cd muc
dich nghién cttu cfing nhu chay nghiép vu.
Trong m6 hinh WRF, rat nhiéu Iya chon ngudn
dong lyc phi thdy tinh va céc so @ tham sd héa
vatly duge tich hgp. Mot dic diém quan trong
khic clia md hinh WRF cin phai néi d&n 12 kha

nidng mo6 phdng dugc qué trinh khi quyén c6
quy m0 tif vai mét cho d&€n hang chuc kildmét.
Ngoai viéc ng dung dé€ du bdo thoi ti€t, md
hinh WREF con ¢6 thé dudc ting dung trong cic
nghién ctfu khi hiu, du bdo chat lugng khong
khi, m6 phdng 1y tudng héa cdc hién trgng,
16ng ghép v&i du bdo séng va nghién ciu héa
hoc khi quyén. Hon nita, WRF 14 mdt trong rat
it md hinh dy bédo s6 tri trén thé gidi ¢6 hb trg
cd hé thdng dong héa s liéu ciing nhu céc
cong cu-hién thi va dénh gia k&t qlia. Bén canh
dé, sy t6i uu héa trong ma ngudn tinh todn cla
WRF cho phép ngudi st dung cé thé chay
WREF trén rdt nhi€u loai m4y tinh v6i cdc hé
diéu hanh khdc nhau ciing nhu cdc mdy tinh b6
song song sif dung bo nhd chia sé OpenMP hay
b6 nhé phan tén MPL Bai bdo nay s& tinh bay
mot s6 k&t qiia ddnh gid k§ ning ciing nhu ban
chét sai s6 du bdo qiiy dao bido clia m6 hinh
WREF dua trén tip s6 liéu nghién cifu bao géﬁ)
518 trudng hgp clia 31 con bdo hoat ddng trén
Bién Péng tif nam 2002 d&n ndm 2006. Céc
k&t qué ddnh gid chat lugng du bdo qu§ dao
bdo dya trén mo hinh WRF da cho thdy nhitng
tin hiéu khé quan trong viéc dng dung mo hinh
WREF vao du bdo nghiép vu.

2. C&u hinh mé hinh WRF va mé t3 tip so’
liéu nghién citu

a. Céu hinh mé hinh WRF sit dung trong
nghién citu

Trong nghién citu nay chiing t6i si dung
m6 hinh WRF va chuong trinh ban ddu héa
chudn SI phién ban 2.1.2. Trong bai bdo ndy
tdc gid khong trinh bay chi tiét vé cdu tric md
hinh WRF, nhiét dong lyc hoc, tham s8 héa
vat Iy va cdc phudng phdp s6 sit dung trong
WREF, ban doc c6 thé tham khio trong [11].
Mot s§ dac tinh chinh clia hé thdng WRF dudc
st dung trong nghién cifu ndy nhu sau:

- Ngudn ddng luc: ARW

- Tham s& tham s6 héa d6i luu: sd dd
Kain-Fristch .
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- Tham s6 tham s6 héa vi vitly may: sd dd
Lin

- Tham s8 tham s& héa bitc xa: sd d6 RRTM
cho bic xa séng dai va Dudhia cho buc xa

‘séng ngin

- Tham s6 tham s6 héa 16p bién: sd d6 YSU

- Tham s6 tham s8 héa bé mit: sd dd
Monin-Obukhov

- S¢ db tich phén theo thdi gian: Runge-
Kutta bac 3

- Hé toa dd thing ding: hé toa do dp sudt
thiiy tinh theo dia hinh 77.

- Piéu kién bién: diéu kién chi dinh
- Sai phin ngang: st dung luéi xen ké&
Arakawa-C

b. M6 td mién tinh todn

SONA

S9E  102E 103E 108E 111E T14E TTE 1206 123E 1268

Hinh 1. Mién tinh todn ciia mé hinh WRF

D& c6 thé ndm bit dugc nhitng cdn bdo hinh
thanh tif phia Pong clia Philipine va di chuyén
vao Bién Pong, trong nghién citu nay tdc gia
lwa chon mién tinh todn bao phd mién dia ly
nhu dugc thdy trong hinh v& 1. TAm lwdi tinh

todn c6 toa do 17,1°N va 112,05°E vdi s8 niit .

1udi theo vi hudng va kinh hudng la 114 ndt.
D6 phin gidi ngang dugc Iua chon 1a 28km, s6
muc thing ditng 12 31-va budc thdi gian tich
phan 1a 120 gidy. Muyc dp sudt cao nhat (bién

Nghién cdu & Trao ddi

trén cda md hinh) cé gia tri 1a 50hPa. Phép
chi€u dudc chon 13 Mercator vdi toa do diém
thdp nhit bén géc trdi mién tinh todn 12 2,47°N
va 97,17°E. V&i mién tinh todn nay, tit c cic
trudng hgp 6 thé ¢ cda 31 con bdo hoat dong
trén Bién Pong tir ndm 2002 - 2006 s& dugc sit
dung trong nghién cttu nay.

c. M té tdp sé liéu nghién citu

Trong nghién cttu md phdng nay, cdc trudng
phan tich 6 gidy mdt ctia md hinh toan ciu GFS
v4i d6 phén gidi 10x10 s& dugc st dung nhu'1a
diéu kién ban ddu va diéu kién bién cho md
hinh WRF. Vdi mién tinh todn nhu dugc thdy
trong hinh 1, tdt c4 cdc trudng hgp c6 thé ¢6
ctia 31 con bdo hoat dong trén bién Pong trong
5 mia bio }E{lém 2002 cho d&n nam 2006 s&
dudc st dung trong nghién ctu nay. Téng cong
c6 518 trudng hgp cda duge st dung trong
nghién cifu mo6 phdéng du béo qiiy dao bao dua
trén md hinh WRF. S8 trudng hgp nghién cifu
& day dugc tinh dia trén s6 14n tich phin mod
hinh tai cdc thdi diém 00Z, 06Z, 12Z va 12Z. ~
Nhu vy, s& c6 4 14n du bdo trong mdt ngay va
tat ¢ cdc thit nghiém md phdng dugc ti€n hanh
cho t6i han dy bdo 72h. Bang 1 liét ké tén, ma
qudc t& va s6 trudng hgp nghién ctu tuong ¥ng
cda 31 con bdo dugc md phdng trong nghién
ctfu nay. T bang 1 c¢6 thé thdy nim c6 s8
lugng con bio cling nhu s§ trudng hgp nghién
cttu nhiéu nhét 12 nim 2006 va nim cé s&
lugng con bio it nhdt va 8 trudng hgp nghién
cifu it nhat 13 nim 2004. Ngodi ra, theo han dy
bdo thi s& trudng hop nghién ciu cling bi gidm
di do khodng c6 s6 liéu quan tric hodc khdng c6
s6 liéu dy bdo. Cu thé, han dy bdo 24h c6 518 -
trudng hgp, han dy bdo 48h va 72h twong dng
chi c6 422 va 307 trudng hgp. Con bio ¢6
nhidu trudng hop nghién citu nhét 1a MUIFA
(0425) va cdc con bio c6 s8 trudng hgp nghién
citu it nha't 13 DUJUAN (0313) va TEMBIN
(0522). |
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" Bing 1. Danh sdch 31 con bdo tit ndm 2002-2006 duge sit dung trong nghién citu mé phong
di bdo qily dgo béo dita trén mé hinh WRF (STH la 56 truvng hop, nhitng con dé bo vao Viét

Nam dvgc boi dim tén)

Miia ‘Tén con bio (ID) STH Miia Tén con bio (ID) STH
bie . bio
NOGURI (0204) 15 ' LINFA (0304) 12
KAMMURI (0212) 17 IMBUDO (0307) 13
| _VONGFONG (0214) 16~ N KONI (0308) K 20
& | HAGUPIT (0218) 21 § MORAKOT (0309) 7
§ MEKKHALA (0220) 20 Q KROVANH (0312) 16
S & | DUJUAN 0313) 5
MELOR (0319) 12
NEPARTAK (0320) 21
CONSON (0404) 18 WASHI (0508) ‘ 9
_. | .CHANTHU (0405) 21 | LSANVU (0510) 12
® | MUIFA (0425) 35 & VICENTE (0516) ' 12
§ NAMADOL (0427) . 6 § DAMREY (0518) 32
N o KAI-TAK (0521) 17 .
TEMBIN (0522) 5
CHANCHU (0601) 25 Han dy bdo S6 trudng hdp
JELAWAT (0602) - 13 +12h 518
& | PRAPIROON (0606) 20 +24h 518
S | XANGSANE (0615) 21 + 36h 417
§ CIMARON (0619) _ 31 +48h 422
& CHEBI (0620) { ] 10 +60h 356
DURIAN (0621) 17 +72h 307
UTOR (0622) 19

3. M6 ta phuong phdp d4nh gid du bdo quy
dao bdo

D€ ddnh gi4 k¥ ning dy bdo quy dao bio
clia m6 hinh WREF, trong nghién ctfu nay tdc
gid st dung phuong phdp ddnh gid thudng
dudc sit dung tai mdt s6 ¢d quan dy b4do nghiép
vu bdo nhw MetOffice ctia Anh. Cu thé, sai s§
dy bdo khodng cdch vi trf tdm bio truc tiép
DPE (Direct Positional Error) s& dugc st dung
va dudc tinh theo cOng thitc hugng gidc cdu dya
trén phucng phdp vong tron 16n dé tinh dén
higu ting cong ctlia trdi dat. Trong phucng phép
vong tron 16n nay, khodng cédch tinh bing
kildmét gifta hai di€m c6 toa do dia 1y (latl,
lon1) va (lat2, lon2) dudgc tinh nhu sau:

40

DPE=1.852*arcos[sin(latl)*sin(lat2)+cos
(latl)*cos(lat2)*cos(DL)] (D)

v6i DL 1 hiéu kinh d6 giita diém 1 va diém
2. Ngoai ra, dé hi€u thém vé& ban chil cla sai
s0 du bdo t6 hgp qiiy dao bio dua trén mo hinh
WREF, dai lugng sai s6 DPE sé& dudc phan tich
thanh cdc thanh phin sai s8 12 AT (Along track
Error), CT (Cross track Error) nhit dugc thay
trén hinh 2. Pai lugng AT dic trung cho sai s8
doc theo huéng chuyén ddng thuc cia bio va
cho bi€t dy bdo 1a nhanh hay chdm hon so véi
thyc t€. Trong khi d6, dai lugng CT dic trung
cho sai sG doc theo phuong phdp tuyén vdi
huéng chuyén dong va cho biét du bdo 1a nim
v€ phia bén trdi hay bén phai so vdi thuc t&.
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Ngoai hai dai lugng AT va CT, hai dai lugng
sai s0 khdc 1a DX va DY ciing dugc dua vao
trong qud trinh ddnh gid. DX va DY tudng ting
dac trung cho sai s doc theo phuong vi hudng
va kinh huéng. N6i chung, trong ddnh gid du
bdo quy dao bio ngudi ta thudng hay sit dung
2 dai lugng AT va CT. N&u goi ANGgpp 12
gdc gitta vectd du bdo va vectd quan tric (sai
s6 du bdo géc), DISOBFC 1a khodng cdch tir
di€m ban diu OB1 (tim phan tich ban diu) tdi
di€m dy bdo FC va DISygg 12 khodng cdch
gitta 2 di€m quan tric OB1 va OB2, khi dé
cong thifc tinh hai dai lugng AT va CT ¢6 dang
nhu sau:

AT = DISpp.c * Cos(ANG ) — DIS 56 )
CT = DIS 0 * Sin(ANG ) (3)
AT
) 0B2 + oF
DIRECTION OF DPE
OBSERVED TRACK
Dy
JFC
DX
OB1¥

4. Mt s0 két qui nghién eitu ban ddu

~ Céc k€t qia ddnh gid sai s6 dy bdo khodng

céch tim bio DPE trung binh cling véi hai
thanh phin sai s§ AT va CT tudng tng cho titng
 mua bfo va-cho cd 6 mia bio dudc dua ra
trong hinh 3. Tl hinh 3a c6 thé nhan thay sai s&

vi tri tAm phén tich ban ddu cia m6 hinh GFS

12 khd 16n vdi gid tri trung binh 14 75km cho ca
5 mia bdo va dat gid tri 16n nhit cho mua bdo
nam 2004. Ngoai ra, tit cdc két qlia ddnh gid
cho tirng cdn bdo nhu dudc thdy trong hinh 5
thi ¢6 4 con bio trong tdng s6 31 con bdo
nghién cttu cho gid tri DPE trung binh tai thdi
diém phan tich 16n hon 100km. Py 1a mot
trong nhitng nguyén nhin din dén sai s§ du
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 Nghién ciu & Trao d6i

Tit cdc cOng thitc (2) ¢6 thé nhéan thdy dai
lugng AT c6 gid tri dudng khi tAm bdo du bdo
nidm & phia trudc tim bio quan tric doc theo
hudng chuyén dong va ngugc lai. Hay néi
cdch khdc, gid tri AT duong cho biét tim bio
du bdo di chuyén nhanh hon so vdi thuc t&.
Trong khi, gid tri CT duong cho biét quy dao
dy bdo ndm vé phia bén phéi so véi quy dao
thite theo hudng di chuyén ciia bao. Viéc tinh
cac dai lugng AT va CT dudgc thuc hién cho
tat cd cdc han du bdo vdi gbc cia vecto quan
tric va du bdo dugc 18y 1a toa do clia tim quan
trdc tai thdi di€m ban ddu. Tuy nhién, trong
nghi€n ctfu nay ching tdi chi tip trung vio
dénh gid cho cdc dai lugng DPE, AT va CT
cho 3 han dy bdo hay dugc quan tdm 13 24h,
48h va 72h.

Hinh 2. So dé minh hoa cdc thanh phédn
sai s6'dy bdo quy dao béo (kj hiéu OB la
quan trdc va FC la dy bdo). Piém OBI
la tdm quan trdc tai thoi diém bdt ddu
dy bdo va ddu miii tén chi hudng di
chuyén ciia bio

bdo quy dao bdo clia md hinh WRF. V& mit
trung binh, DPE nhén cdc gid tri 143, 193 va
257km tuong tng cho cdc han du bdo 24h, 48h
va 72h. K&t qud ddnh gi4 nay cho thiy k§ ning
md phdng dy bdo qiiy dao bdo ctia m6 hinh
WREF la khd t6t va nim trong sai s6 cho phép.
Mta bao 2005 c6 gid tri DPE thdp nhat trong
khi mlia bao 2004 c6 sai s6 du bdo vi tri tAm
bdo 16n nhdt. Pi€u nay ¢ thé dudc gidi thich
do mulia bdo nim 2004 c6 sai vi trf tim bdo ban
ddu 16n nhit (xem hinh 4c). P81 v6i mia bao
2005, phan 16n cic trudng hdp nghién cttu ¢
DPE cho han dy bdo 48h nhd hon 160km va
han 72h nhd hon 200km (ngoai trit con bio
SANVU). Pic biét, cdc két qlia ddnh gid sai
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- Nghién cfu & Trao adi

s6 DPE cho mila bdo 2006 (day 13 nim cd 1t
nhiéu con bio cé dudng di khd phifc tap c3 vé
hudng 14n t6¢ d6 dich chuyén) cho thdy ky
ning du bdo clia md hinh WRF 12 tuong doi tot,
nh4t 13 cho cdc han du bdo 48h va 72h. Chéng
han, trong trudng hdp con bio CHANCHU (déi
hudng d6t ngdt), cac duy bdo quy dao clia md
hinh WRF d3 c¢6 thé md phdng dudc si chuyén
huéng nay tr 1-2 ngay trudc thdi diém dé. K§
ning du bdo clia md hinh WRF d6i vdi con bdo
nay la khd cao v6i DPE tai cdc han du bdo 24h,
48h va 72h tuong ung 1a 103, 173 va 262km
(xem hinh 4a). DP&i vdi hai con bdo c6 quy dao
thit mit 12 CIMARON va HAGUPIT, chit
lugng du bdo qui dao clia md hinh WRF 14 kh4
t6t cho céc han du bdo 24h va 48h, nhung lai
khé 16n ddi v6i han du bdo 72h (DPE 16n hon
400km). Néu chi d4nh gid riéng cho 10 con béo
i nim 2002-2006 4nh hudng truc tiép d&n Viét
Nam, thi gid tri DPE tudng tng cho cdc han du
bdo 24h, 48h va 72h 1a 131, 171 va 210km.
Trong d6, chat lugng du bdo t6t nhat tim thdy
trong cdc trudng hgp clia con bio XANGSANE
va DAMREY. Néi chung, trong t6ng s& 31 con
bao dugc nghién ciu, sai s3 dy bdo 16n thudng
xudt hién trong trudng hop cdc tgn'bio y&u va
c6 sai sO vi trf tAim bAo phan tich 16n. Ngoai ra,
céc két qud nghién cttu md phdng con cho thay
m6 hinh WRF ¢6 kh4 ning md phdéng khd t6t
cdc trudng hgp cdc con bdo c6 qily dao phitc
tap. P81 vdi cdc k&t qud ddnh gid hai thanh
phin sai s6 du bdo AT va CT, tif céc hinh 3b va
3¢ chiing ta c6 thé nhin thdy vé trung binh cho
c4 5 mia bdo, hai dai lugng AT va CT déu dat
gid tri 4m tai tit cd cdc han dy bdo. K&t qia

nay chifng té cdc md phdng qiiy dao bdo dya

trén m6 hinh WRF thudng 1&ch vé phia bén trai
- 50 v6i huéng chuyén dong va chim hon so vé6i
thye t&. Tuy nhién, khuynh huéng sai s6 CT
bdc 16 5 rét hon so v6i AT, dic bigt1a cdc han
du bdo 16n. P6i v6i khuynh huéng sai s6 AT,
chi ¢6 mila bdo 2002 va 2003 1a thé hién 15,
trong khi cdc mita bdo con lai khuynh huéng
sai s8 AT la thay d6i va c6 gié trj khong ddng
k€. Ngugc lai, khuynh huéng CT boc 16 khé 1o

va thudng c6 bi€n d6 16n hon so véi AT. Mot
diém dadng chd y & ddy 1 cé mot sy ddo dau
gifta 2 dai lugng nay trong rat nhidu trudng
hgp. K€t qlia so sdnh hai dai lugng AT va CT
trung binh cho tiing con bdo va trung binh cho
timng mua bio dugc dua ra trong hinh 5. Tir hinh
5 c6 thé thdy 16 rang ban chat sai s& dy bdo
qu§ dao clia m6 hinh WRF 14 thay déi theo
tirng con bdo vad mua bdo. Pic biét, rdt it
trudng hdp nghién cifu c6 hai dai lugng AT va
CT c6 gid tri gin nhu nhau, diéu nay chitng 4
ngudn déng gép t6i sai s& DPE thudng do hoic. -
12 sai s6 v& huéng hoic do sai s8 vé toc do di
chuyén. V& mit trung binh, chiing ta c¢é thé
nhén thdy trong nghién ctfu nay, ngudn déng
g6p sai 86 chi y&u 1a do sai s& vé hudng di
chuyén. N6i chung, d6i véi cdc con bio di
chuyén 1én phia bic nhu cdc con bio VONG-
FONG, LINFA, MELOR, CONSON, SANVU
va CHANCHU thi dai lugng CT thuSng mang
gid tri am 16n. Tic 13, du bdo quy dao bdo tir
md hinh WREF trong céc trudng hgp nay thudng
ndm vé phia bén trdi so véi hudng chuyén
ddng thue. Tuy nhién, d6i véi cdc con bio di
chuyén tir phia Péng vao thi khuynh huéng sai
s6 CT lai khong rd rang va thay ddi tif con bao
nay sang con bao khéc.

Hinh 6 minh hoa lai toan b cdc quy dao du
bdo ctia md hinh WRF va quy dao quan tric
tuong ¥ng cho 6 con bio CHANCHU, DAM-
REY, MUIFA, XANGSANE, DURIAN va
CHANTHU. Pay la nhitng con bdo cé qily dao
chuyén huéng hodc dd bo vao Viét Nam. Ti
hinh 6a d&n 6d c6 thé nhan thdy md hinh WRF
da du bdo kha t5t qfiy dao chuyén déng cda
céc con bao ngay tir khi con bdo di vio mién dy

~ béo ciia md hinh. Dic biét, quy dao dy bdo clia

cdc trudng hgp nghién cifu trong mot con bao
12 khd th6ng nhit cd vé& hudng 14n t6¢ do di
chuyén. K&t qla nay cho thdy tinh 8n dinh
trong dy bdo giiy dao clia md hinh WRF. Tu
hinh 6a, 6¢ va 6e ¢6 thé thiy md hinh WRF da
mo phdng kh 8t sy chuyén hudng clia 3 con
bdo nay. Bén canh nhitng con bdo dugc md
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hinh WRF du bdo t&t nhu trén, thi cling c6 mot
s trudng hdp con bio c6 qiiy dao don gidn
nhu con bdo CHANTHU (hinh 6f), m6 hinh
WRF lai cho k&t qda du bdo khong chinh x4c.
D& giai thich dudc cho nhitng sai s& du bdo 16n
nay, cAn phai ¢ nhitng nghién citu siu hon vé
tinh doc luc va vat 1y cia md hinh, d6 chinh
x4c trong trudng ban diu va di€u kién bién
cting nhv d6 nhay cta vit 1y mo hinh t6i cau
tric va cudng dd bao. Tuy nhién, moit dic

B2002 @2003 ({12004 32005 ©I2006 2002-2006

- \d)

Fooh {518) F24n (310) FABh {422) FI2h (307}
Han dy 530 (S8 trwdmg hop)

CCONSON MOCHANTHU CMUIFA CINANMADOL M AVERAGH

roon (a0) #24n(00) vacn g1y rFrzn(s3)
Han dv bso (84 trirbmg hop)

ONOGURI B [=3 =} g ALA @

Fooh (09) #24h (09} PARN (T3} #I2h (S8}
Han dir bao {$6 truesmg hep)

OCONSON RACHANTHU CIMUIFA CINANMADOL BAVERAGE

Fooh (80} F2h (80} : P4t (71} PFr21 (83)
Han dv bdo (84 tredng hep)

Nghién ctffu & Trao d6i

trung sai s6 ndi bat cé thé nhin thdy trong céc
du bdo quy dao ctia con bio CHANTHU d6 1a
mdt khuynh hudng sai s6 ri't rd rang (1éch vé
phia phdi so véi qiiy dao thyc). Va rat may,
hiau hét cdc trudng hdp bdo duge nghién citu
ma c6 sai s& du bdo 16n thi déu tdn tai mot sai
s6 hé thdng 16n. Pay 12 mot thdng tin quan
trong dé nghién cttu tng dung cdc phuong
phdp hiéu chinh th&ng ké cho bai todn dy bdo
qly dao bdo dya trén md hinh WRF.

S ke ke et ke
BHELOR DKEPARTAK 5 AVERAGE

DPE {km}

FOON (1062, F245 1106} FABM{TD FI2n (46)
N Han dir béo (54 tnrong hep)

Hinh 3. Két qiia ddnh gid cdc dai luong DPE
(a), AT (b) va CT (c) trung binh tai cic han dy
bdo 24h, 48h va 72h cho titng ndm va cho cd
5 maa bao (ky hiéu 2002-2006). Cdc con sé
bén trong ngodc trén truc hoanh chi sé truong
hgp nghién citu tuong ing.

- oumwra @mMsUDa CIMORAKOT ~ WKROVANH O DUJUAN

oKoN
BMELOR SINEPANTAK M AVERAGE

o (b)

Fooh (106} F24h (106} Fash(TT) Frzhie
. H3yn dy bao (58 tardmg hep)

o | (d

DWASHI @ISANVU [VICENTE ODAMREY RKALTAK DTEMBIN BAVERAGE

FOOh (87} F2ah (s F48h (65)
Hon dy bido (58 trudmg hep)
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DO oo

FLJELAWAT I o TEHEBI KDURIAN DUTOR 8 AVERAGE

- v (e)  Hinh 4. Két qiia dinh gid cdc dai lugng

DPE trung binh tai cdc han dy bdo 24h,

' 48h va 72h cho titng con bdo trong ndim
2002 (a), 2003 (b), 2004 (c), 2005 (d) va
2006 (e). Ky hieu AVERAGE dm chi trung
binh cho cda miia bdo

DFE {km}

00N (136) P28 (156) F40n (138) 72 {111)
Hon dy bio {34 trtrdmy hep)

maoguR:

At

RSN R R R R R I R N R N R R AR RN

a0 du 53 {34 trrémg hop) Han dy bl (84 tusng Rop)

. .
DUIFA BIRUOO DROI DHORAKOT MAROVAIM MOUWAKE NUELOK GHEPARTAX BAVERAGE (b) 2o L BUSA BRELOO KON CMORMXOT WIRGYAS! BDUAMN MULLOR CHEFARTAN M AYCRAGE

At

Hnt g bdo (36 trudmg hap) |

: DRUFA - (C) - ) : TiARrA

AT}

{ Han dy bio (33 wudmg nap) | 3o Oy Dio (36 tueng Bep)

&

bhbdbboociiivubpbtgs

A A DCERTE OBALREY WKITAX 5 TEMGH % AVERAGE BAEASI BEANVD VEENIE ODAMSEY mKALTAK 2TEUEN mAVERAGE

AT i}
LT

20 dy bio {58 wimg he) Han sy bio (36 trubmg hop)
R RERT 2 OHED MOURICE TUTOR WAVEAASE : DAL AT VCTMAT DODE NI TUTOR BATERICE
- 3 S - 253 -
i 2 -
; 59 -
0 o
E z 77
= z s
© H
EE
-1z H
53 -
| Hon a BSo 134 rudg hav) 252 - - .
o | Han o 5o 1sb mring by

Hinh 5. Két qiia ddnh gid cdc dgi lugng AT (trdi) va CT (phdi) trung binh tai cdc han du bdo
24h, 48h va 72h cho tilng con bdo trong ndm 2002 (a), 2003 (b), 2004 (c), 2005 (d) va 2006 (e).
Ky higu AVERAGE dm chi trung binh cho cd miia bao.
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© Nghién cifu & Trao ddi

2INT

vy

- 4 - A A TN S
BT TR T R T T T\ R TR T TR T T P

Hinh 6. Cdc quy dao quan trdc (mdu dé) va dig bdo tiong 1tng ciia mé hinh WRF (mau den) tai
cdc thoi diém nghién citu (k§ hiéu bao mdu xanh) déi véi con bio CHANCHU (a), DAMREY
(b), MUIFA (c), XANGSANE (d), DURIAN (e) va CHANTHU (f)

5. K&t luan va kién nghi

Bai bdo nay dua ra mot s6 két qlia ddnh gid
sai s6 dy bdo qily dao bdo clia m6 hinh WRF
cho 518 trudng hgp nghién cifu cta 31 con bio
tif nim 2002-2006 véi s8 liu ddu vao tir cdc
trudng phén tich cia md hinh toan cdu GFS.

Dua trén cdc chf s6 ddnh gid DPE, AT va CT,

-cdc k€t qlia thdng ké di cho thiy quy dao bdo

dugc md phdng bdi mdé hinh WRF c6 sai s6
trung binh tudng ddi nhé va niim trong pham vi
sai s& cho phép. Pic biét, k¥ ning du bdo quy
dao bdo ctia m6 hinh WRF trong trudng hgp
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- Nghién citu & Trao di

cdc con bio ¢6 quy dao phic tap 13 khd tat.
K&t qlia ddnh gid khuynh huéng sai s da chi
ra ring md hinh WRF thudng dy bdo giiy dao
bdo niim vé phia trdi va di chuyén chim hon
véi thyc t€. Tuy nhién, cdc ddnh gid chi ti&t

cho hai dai lugng AT va CT da cho thdy sai s&

vé huéng chuyén ddng chi€m wu th€ hon so
véi sai s6 vé tdc do trong ta't ca cdc han du
bdo. Ngoai ra, phdn I6n cdc con bdo nghién
cttu déu c6 mdt khuynh hudng sai sd nhat dinh
va ¢6 bién do twong dd6i 16n. Hay néi cdch
khéc, c6 mot sai s& hé thdng trong dy bdo qiiy
dao bdo cia md hinh WRF va sai s6 hé théng
nay thay d6i theo tiing con bio cu thé. Pay la

mot thong tin quan rong trong viéc nghién cdu
lua chon cdc phuong phdp théng ké sau mo
hinh cho WRF. D€ sém c6 thé dwa duge md
hinh WRF vao du bdo nghi€p vu bio tai Trung
tim Dy bdo KTTV Trung uong, tic gid ki€n
nghi 3 huéng nghién ciu tiép theo:

1. Khdo sdt dd nhay ciia cdc so dd tham sé hda
vdt Iy 101 k3 ndng dy bdo bdo ciia mé hinh WRF
2. Thit nghiém di bdo 16 hop dya trén phuong
phdp nhiéu dong mé hinh cho WRF

3. Thit nghiém dp dung loc Kalman dé hiéu
chinh k&t qiia dy bdo qiiv dao tric tiép tix mo
hinh WRF cho t@p s6 liéu nghién citu néi trén.
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Nghién ciu & Trao d6i

NGHIEN CUU, PANH GIA ANH HUGNG LAN TRUYEN O NHIEM
KHONG KHI XUYEN BIEN GIOI

TS. Duong Hong Son, CN. Tritong Anh Son
Trung tdm Nghi€n cttu M&i trudng - Vién Khoa hoc Khi tugng Thuy van va M6i trudng

hién citu lan truvén 6 nhiém khéng khi xuvén bién gidi da va dang dugc rdt nhiéu

N s . Y - , A N -
\ / nha khoa hoc trén thé gidi quan tdm. Phuong phdp md hinh la mér trong nhiing

phitong phdp chinh dé nghién citu, ddnh gid lan truyén 6 nhiém xuyén bién gidi.

Trong baz bdo nay mé hinh chdr ligng khéng khi da quv mé CMAQ (Communu‘\ Multiscale Air
Quality Modeling System) duoc sit dung dé nghién citu dnh hudng ciia lan truyén 6 nhiém xuvén

bién gidi giita Trung Qudc va Viét Nam.

K&t qud cho thdv, néng d cdc chdt 6 nhiém khong khi & khu viece phia Bde Viet Nam chiu
dnh hudng rdt [on nr cdc nguén phdt thdi ciia Trung qudc. Vao miva déng, khodng 50% ndng dd
SOy va 40% nong aé NO, & khu vuc phia bdc ¢é nguén géc tir Trung Quéc. Két qud nay khd phi
hgp vdi cdc nguyén citu ciia Chdu Au va mot s6 tdc gid ciia My va ciia Nhat Bén.

1. M§ dau

O nhi&m khong khi xuyén bién gidi dang
12 mdi quan tAm clia nhiu nude. C6 thé dua ra
nhiéu thi du cho th&y cdc thdm hoa méi trudng

2

c6 thé tic dong nghidm trong d&n cdc nudc lan

cdn hon 12 6 nudc sd tai. Singapore va

Malaysia bi thiét hai ning do thdm hoa chdy
riing xdy ra & Ind6nesia. Mién Bic Trung
Qudc d6t rat nhi€u than, nhung lai gy ra mua
axit § Nam va T4y nam Trung Qudc. Cc nudc
Scandinave bi 6 nhi€m bui khdng khi phéng
xa do suf ¢6 Chernobyl ning hon nhiéu viing &
Ukraine va Nga. N&u x4y ra su ¢8 & nha mdy
dién hat nhan Pai A (gdn Hdng Kong) vao

" - nhitng thdng miia déng thi ddm mAiy phéng xa

c6 xu hudng kéo sang Viét Nam hon 14 bay
1&n phia Bic [9].

3 Viét Nam, nhitng 4nh hudng do qué trinh
6 nhiém xuyén bién gidi chua thdy 6 rang
nhung bit ddu c6 nhitng biéu hién cda né. O
cdc tinh Lang Son, Lao Cai, nhitng noi ma cdc
nha nghién cttu cho ring khoéng c6 ngudn gy
6 nhi€ém khong khi ddng ké nhung k&t qua
quan tric lai cho thdy nhitng gid tri ciia SO,,
NO, khd cao va dic biétla c¢6 hién tugng mua

Ngudi phdn bién: TS. Nguyé&n Kién Diing

axit trong thoiky mua dong, khi khu vye phia
Bic Viét Nam chlu anh hudng clia cdc dgt gié
mila ddng bic tir Trung Qudc sang [2], [3].
Mot s6 nghién citu clia cdc tdc gid nudc
ngoai cho thdy :
- Trén 50 % lugng SO, 18ng dong tai mién
Bic Viét Nam c¢6 ngudn gdc tir Trung Qudc ;

- Ludng SO, l1dng dong tai Trung Qu6c gdp
1 - 3 14n ngudng cho phép ciia tiéu chudn Chau
Au trong d6 ling dong tai Viét Nam 1a x4p xi
ngudng nay.

&

lvenaoona;)

Hinh 1. Ling dong luu huynh (mgS/m*/ndm)
theo nghién citu ciia Chiu Au
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