| Nghiéh ciru ‘& Trao ddi

KHA NANG NG DUNG PHUYONG PHAP DOWNSCALING THONG
KE CHO DU BAO MUA TREN TO HOP DA MO HINH cuA
TRUNG TAM KHi HAU APEC (APCC)
PHAN 1: DU’ BAO NHIET B0 BE MAT T2M CHO VIET NAM
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ThS. Nguyén Bang Quang

Trung t&m Dw bao Khi twong Thiy van Trung wong

= ai bao gidi thiéu phurong phap downscaling trén té hop dw bao séu mé hinh hoan lvu chung
hi quyén (General Circulation Model -GCM) dé dw bao nhiét d6 mure hai mét, T2m, cho mui
===%/ mot tram quan tréc khi tuong bé mat trén Ianh thé Viét Nam. Ky thuat downscaling cho dw béo

mua duoc mé t3 thanh hai buéc: budc thir nhat 1a lwa chon nhan t6 dw béo, budc they hai 13 downscaling.

Bai béo-dé xudt mot cach thire tuyén chon nhan t6 dw bao, két qua la céc nhan t6 duw béo én dinh da duoc
phat hién va str dung. Tram néo tim dugce nhan t6 duw béo én dinh, tram d6 cho két qua dwr bao tin cay. Voi
tap sé liéu hindcast () hién c6 tai APCC, kha ndng dw béo nhiét do cac thang chinh hé (6,7,8) tét hon khé
néng duw béo nhiét do céc thang chinh déng (12,1,2). Nhiing két qué ban dau nay cho phép suy nghi t6i kha
néng xay dung hé théng dw béo mua tai Trung tdm D béo khi tuong Thiy vén Trung Uong. A

1. Giéi thiéu

N&m tai khu vwe gitra hai hé théng gié mua [7],
gi6 mia Nam A va gié mua Déng A, Viét Nam tric
tiép chiu anh hwdng bdi thién tai nhw I lut, han han,
bdo ... Vao mua hé, gi6 mia Nam A 1a tac nhan
chinh gay nong va dm & mién Nam, trong khi §6 vao
mua déng, hé thdng gié mia Bong A 1a nguyén nhén
chinh gay ra thoi tiét lanh va khé & mién Béc va
mién Trung. Ché dd nhiét 4m, blrc xa va dia hinh
phtrc tap vé&i hon ba nghin km doc theo be bién d&
tao nén cac phan vung khi hau khac nhau trén ca
nuéc.

Dy bao khi twgng han mua 3-6 thang dap (rng
dwoc doi hdi clia cdng ddng 1a mét trong nhirng
thach thre Ién véi cac qudc gia nhw Viét Nam.
Phuwong phap slr dung cac md hinh déng lwc hoan
Iwu chung khi quydn GCM la mét hwong di dé giai
quyét bai toan néu trén nhwng han ché Ién nhat cia
GCM la do phan giai thd cua ching. Phwong phap
Downscaling dwoc gidi thidu trong bai bdo nay vé
co ban 14 thiét 1ap mot mbi quan hé théng ké thuc
nghiém gilra céc bién dw bo trong GCM véi yéu to
dy béo, qua d6 xay dwng phwong trinh dy bdo sao
cho théng tin céc bién quy mé I&n, vi du nhu H500,

SLP..., s& duoc thé hién tai tirng didm tram [6].
Trong nghién cu nay, yéu t6 dw bao I1a nhiét 36 bé
maét tai mwe 2m trong cac thang mla déng (DJF) va
mua he (JJA). Kang va cong su [2] da chira ky ndng
dy bao muwa 3 thang béng phwong phap downscal-
ing cho cac tram khi twong tai Philippines va Thai
Lan.

Hwéng t¢i muc tiéu gilp d& cac thanh vién T
chirc Hop tac kinh t& chau A Thai Binh Duwong
(APEC) trao @i va st dung théng tin dw bao mia tai
quy mo diém tram, trung tdm dw bao khi hau APEC
(APEC Climate Center —APCC) da xay dwng va thir
nghiém hé théng dw bao mua béng phwong phap
Downscaling, tién hanh dy bao nghiép vu cho 60
diém tram tai Han Qudc. Sy thanh cong nay thic
day suy nghi v& viéc xay dwng mot hé théng dw bao
khi hau twong tw tai Viét Nam. Muc tiéu chinh cla
nghién-cru la ap dung phwong phap downscaling
dw bao trwéng nhiét d6 2m cho mot s diém tram tai
Viét Nam, sau d6 tién hanh mét sé danh gia so bd
vé két qua dw bao. Phan 2 clia bai bao gidi thigu chi
tiét hon vé cac loai s6 ligu, md hinh GCM va phuong
phap Downscaling. Két qua va mot s phan tich
dwoc trinh bay trong phan 3. Cac két luén dwgc mo
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ta trong phén 4.

2. Sé lidu va phwong phap
a. Sé lisu

S lidu nhiét o6 T2m trung binh thang tir 1971
dén 2007 tai cac tram quan trdc dwoc cung cap bdi
Trung tdm Dw bao Khi twgng Thly vén Trung wong
(TTDBKTTVTU). Khéng k& hai tram dao la Phu
Quéc va Bach Long V¥, mdi ving khi hau co ban
déu c6 it nhat mot tram quan tréc khi twong dwoc
Itra chon lam dai dién; hon nira ca nwdce cé chin Dai
khi twong thiy van khu vee (KTTVKV) thi nghién
ctru ciing lwva chon sao cho méi Dai KTTVKV cé mét
tram quan tric lam thi diém trong nghién ctru.

APCC thu nhan, st dung sé liéu hindcast (1) va
dw bao cla céc Trung tdm hay Vién nghién ctru khi
hau tir khdp noi trén thé gioi. D6 la Co quan dw bao
thoi tidt (CQDBTT) bai Loan (CWB), CQDBTT Nhéat
ban (JMA), Hé théng Dw bao khi hau toan cu
(GCPS) clia Pai hoc qubc gia Seoul, Hé théng dw
bao va doéng hoa sb liéu toan ciu (GDAPS) cia
CQDBTT Han Quéc, Co quan dw bao khi twong
thdy van va giam sat méi trwdng cla Lién bang Nga
(MGO) va Trung tam quéc gia dw bao méi trwdng
Hoa Ky (NCEP). Tam nhan t6 dw bao dwoc chiét
xuét t¥ sau mé hinh clia sau co' quan néu trén la:
D6 cao dia thé vi (Z500), Khi &p b& mat bién (SLP),
Giang thly (Prec), Nhiét do tai mwc 850hPa (1850),
Gi6 kinh hwéng va vi hwéng tai hai mye 850hPa va

,200hPa (u850, v850, u200, v200). S4 ligu hindcast

l& tap s6 ligu 21 n&m ti» 1983 dén 2003, ¢6 46 phan
gidi ngang la 2.5% x 2.5°%. Ngoai ra, APCC con ¢6 tap
s6 liéu quan trac tam nhan t6 dw bao néu trén & cac
tAng khac nhau cla khi quyén, tap sb liéu quan tric
nay cing co d6 phan gidi ngang la 2.5° x 2.5°,

b. Phwong phap

Co hai bude chinh trong ky thuit downscaling
trén td hop dw bao clia sdau md hinh tai APCC:

1) Lua chon nhan t6 ‘

C6 hai céch thirc dé Iwa chon dwoc nhan t6 i
wu. Cach thiv nhat dya trén phan tich twong quan
gitra yéu tb dw bao tai tram quan tréc va nhan té dw
bdo tai mot diém. Cach thir hai dwa trén phan tich

hinh thé gitra yéu t6 dw bdo tai tram va hinh thé quy
mo 1&n xay ra tai mét khu vire nao d6. Trong nghién
clru nay, tac gia da lwa chon vung tinh tir 60° Nam-
60° Bac, 60° Bong-60° Tay. Vang tinh toan nay di

.1&n sao cho thong tin tr cac hoan lvu quy md Ién

trén toan bo Thai Binh Dwong, khoang 3/4 An Do
Duong, mét phan day Uran, hd Baican, cao nguyén
Tay Tang va khu vue gié mua A-Uc sé& duoc phan
tich. tac gia cho rang mot hién twong thoi tiét nao
do6 xay ra tai Viét Nam sé dwoc giai thich b&i mot
hodc nhiéu sv twong tac gitka cac hoan lwu quy mod
I&n xdy ra trong khu vuc tinh ndi trén.

Hon niva, cach tiép can vé lwa chon nhan té duw
b&o trong bai bao nay la tim kiém mot hodc nhiéu
nhén t6 dw béo tir cdc mé hinh sao cho chiing ¢6
twong quan 6n dinh véi yéu td dw bao tai tram. Cu
thé qua trinh dwgc md t& nhw sau. tac gia xét tirng
nhan té dw bao trong t6 hop sdu md hinh GCM, néu
nhan té nay trong ca sau md hinh thé hién twong
quan tét v&i yéu t6 dw bao tai tram thi nhan té do 1a
én dinh va dwoc lwa chon lam nhan té dw béo chinh
thirc. Tuy nhién trong qua trinh tién hanh, khéng mét
nhan t6 nao théda man dwoc didu kién nay. Do do,
ching t6i dwa ra mot didu kién 1a it nhat 50% sbé mo
hinh tham gia hindcast va du bao, trong nghién ctu
nay l1a it nhét 3/6 md hinh, phai cing cé dwoc mot
nhan t6 dw bao co twong quan tot v&i yéu t6 d bao
thi nhan t6 d6 dwoc xem la dn dinh va mai dwoc lva
chon cho qua trinh tinh toan tiép theo. Ngoai ra, tai
nhirng tram tim dwoe nhidu hon mot nhan t§ dw
bao, theo quy djnh néu trén, thi viéc phan loai wu
tién nhan t6 di bao thiv 1, thir 2 .. cling dwoc dé cap
t&i trong nghién ctru. Phén loai wu tién dwa trén cac
tidu chi 1a phu hop véi dau clia chudn sai va cac
bién hoan lwu quy mé Ié&n nhw SLP va H500.

2) Downscaling théng ké

Chi #iét clia phuong phap dwoc néu trong [2],
trong d ban chét clia qua trinh dir béo 1a dya vao
phuong phap hdi quy tirng bwdc. M6t cach ngén
gon, gid st yéu t5 va nhan t6 dy bao 1a Y(t) va
X(i.j.t). Y{t) la t2m quan trac tai tram va X(i,j,t) 1a bién
du bao trong mé hinh GCM tai diém Iwéi co toa do

(L))
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Yy=aX ,()+p
Trong dé Xp(t) dwoc tinh béi:

X,(t)=> COR(, /). X (i, j,1)

Con hé sé twong quan duwgc tinh theo cong thirc

COR(i, j) =

Gx(i5 J)GY

VoiN la sé ndm cha tap sé liéu hindcast, m la ky
hiéu ctia trung binh N nédm cta X hay Y, o la phwong
sai. Hé sb hdi quy a, B dwoc tinh todn trong hind-
cast.

%,—Z(Y(r)—K,,>.(X<z',j,r)~—Xm<i,j) |
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3. Két qua
a. Nhéan t6 dw bdo

Céc nhan t6 dw bao tai 11 tram trong céc thang
mua hé va mua déng dueoc mé ta trong bang 1. Céc
nhan t& nay dwoc cling tim thay trén tbi thidu 3 md
hinh; th tw sdp x&p nhan t6 thi nhat, nhan t6 thi
hai dwa trén sw phii ho'p vé& dau clia chuan sai trong
hindcast va quan tréc, hé sb twong quan cao va sai
s6 quan phwong (RMSE) nhd, va wu tién bién hoan
Iu. Sy tuyén chon nhan t6 theo cac I6p tiéu chuén
thé nay s& giup tim dwoc cac nhan t6 6n dinh,
hwéng t&i vige sir dung chiing cho muc dich nghiép
vu dy bac mua. '

Béng 1. Nhén t6 dw bdo chinh caa 11 tram khi twong théa man ba mé hinh CWB, GCPS va GDAPS.
Ky hiéu “//iii/” thé hién khéng ¢6 nhén té théa man cdc diéu kién tuyén chon.

Tén va ma tram Ba thdng he 6,7,8 Ba thdng d6ng 12,1,2
nhin 61 nhin t6 2 nhintd 1 nhén t6 2

Mudng Lay (48800) t850 v850 Hii i
Ha Giang  (48805) v850 z500 slp 850
Léng (48820) 2500 v850 z500 t850
PhtiLién  (48826) z500 v850 2500 850
Vinh (48845) 2500 v850 slp 850
Da Ning (48855) i i t850 i
Playcu (48866) z500 v850 z500 v850
Quy Nhon  (48870) v850 z500 t850 I
Phii QuSc  (48917) z500 v850 v850 t850
ChauPdc  (48909) i ninii 850 Hii
Bach Long V§  (48839) v850 u850 z500 slp

Mot didu nhan thay ti» bang 1 1a trong khi phan
I&n cac tram dé&u tim thay it nhat mot nhan t6 dw bao
dn dinh thi mot sb tram khéng dat dwoc didu nay.
Két qua twong tw cling ghi nhan dweoc khi tién hanh
nghién ctru cho Philippines va Théi Lan [5]. Nhu vay,
chling c6 ta c6 thé dwa ra nhan dinh 1a ¢6 nhém i
loai tram khi twong, nhdm mdt [a nhirng tram c6 kha
nang dw bao mua béng Downscaling, nhi*ng tram
khéng c6 kha nang nay thudc nhém hai. Nhan dinh
nay lién quan truc tiép dén cac van d& nhu dic
trwng dia hinh va khi hau cta tram hay quy hoach
mang lwdi tram. O nhivng tram c6 vi tri dia ly phirc
tap va/hodc dac diém khi hau khdng rd rang thi
phuwong phap phan tich twong quan khdng cé ky
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nang trong viéc tim ra nhan t6 dw bo thich hop. Mot
nguyén nhan nira c6 thé gidi thich cho viéc khéng
tim dwoc nhan t6 dy béo tai Pa Néng, Muwéng Lay
va Chau Béc la do sb liéu hindcast va forecast ¢d
d6 phan giai thdp, hy vong véi viéc APCC tang do
phan gidi thi két qua nhan duoc sé tot hon.

b. Két qua dw bdo va mét s6 nhan xét

Sau khi lwa chon nhan t6, qua trinh downscaling
duoc tién hanh tai tirng tram. Nhin chung hé sb
twong quan gitva san phdm du bao va quan tréc 1a
0.7, RMSE bién thién tir 0.15°C t¢i 0.3°C. Hinh 1 14
dw bao cho tram Lang, Ha Noi. Vi viéc str dung céac
phuwong trinh hdi quy, ching ta nén danh gia vé dau
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clia chuan sai (pha clia dw béo) hon 1a dzna gia vé
dinh lwgng dw bao. V&i nhirng tram tim thdy nhan to
dw bao 6n dinh, kha ning dy béo pha ctia phuong
phap downscaling dat mirc x4p xi 85%. Chi sb kha
°nang nay dwoec tinh don gidn béi sb 13n dv bao
dung trén tong sb lan dv bao.

Phan cudi cta nghién clru nay danh cho viéc

. Temp - Ha_noi
[N N

danh gia so bd két qua dw bao. Trong hinh 1, hai cot
xanh ngoai cung bén phai l& dw bao nhigt 46 t2m
cac thang mua hé nam 2006, 2007 tai tram Lang.
Két hop so sénh nhiét do trung binh nhidu nam, sé
liéu quan trac thuc t& nam 2006 - 2007, tac gia xay
dwng dwoc bang danh gia dw bao don gién (bang
2).
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Hinh 1: Dw bédo t2m cdc thdng mua hé cho
Ha Ngi hai ndm 2006, 2007. truc tung la
chuén sai nhiét dg (°c), truc hoanh Ia thoi
gian hindcast (1983-2003) va duw bdo. Hé
sb twong quan giiva dw bdo va quan tric
13 0.77, sai s6 chudn I 0.22°C, c6t xanh Ia

LI LRI I L

1984 1988 1982 1996 2000 2004

dw bdo, cbt dé la quan tric
2008

Béang 2. bénh gig dw bdc 2006, 2007

Tén va ma Ba thdng he 6,7, Ba thdng dong 12,1,2
&n va mi tram -

Dy bdo diing du bdo sai Du bdo diing Dy bio sai
MubngLay (48800) 2006, 2007 HHHTIIINITIN U
Hi Giang  (48805) 2007 2006 2006 2007
Léng (48820) 2007 2006 2006, 2007
PhuLién (48826) 2007 2006 2006 2007
Vinh (48845) 2007 2006 2006 2007
Pa Néng (48855) TN | T 2007 2006
Playcu (48866) 2007 2C06 2007 2006
Quy Nhan  (48870) 2006, 2007 2007 2006 .
Phi Qudc (48917) 2007 2006 2007 2006
BachLong V§ (48839) 2006 2607 2006 2007
Chau P8c (48909) T T 2007 2006

~ Vao mua déng, san phdm diy bao cia hé théng
chi dat 50% ding : 50% sai, do d6 trong trwdng hop
nay ky nang dw bao bang v&i trung binh khi hau.
Vao mda hé ndm 2007, chi duy nhét tram Bach Long
V¥ nhan dv bao sai; ty 1& dw bao dung la 90%. Diéu
nhuw toan b dw bao déu'sai so v&i quan tric. Dé tim
161 gidi thich; chang ti xem lai tdng két khi hau mua
heé n&m 2006 va nhan thay ridng mua hé 2006 l1a
mia hoat dong manh nhét clia bao, &p thip nhiét
doi & Tay B&c Thai Binh Dwong k& tir nam 2000.

Mua bdo 2006 bat dau bing con bdo ChanChu
(Caloy) vao ngay 05 thang 05, két thic bing con
bao Trami (Tomas) vao ngay 19 thang 12, tdng cong
6 23 con b&o hoat dong trén khu v Tay Béc Thai
Binh Dwong [1]. Nhw vay, véi cac hién twgng nhw
bao, &p thap nhiét d6i ..., cd thé lam thay dbi hay
gay anh hwdng t6i toan bd cau tric phan bd nhiét
am trong khu vire nghién ctru thi dw bao mua bng
phuong phap downscaling c6 thé khong dat dwoc
két qué nhv mong doii.
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4. Két luan
Bai bao trinh bay két qua dy bao nhiét 46 bé mat
t2m béing phwong phap Downscaling, buédc déu thie

nghiém cho mudi mdt tram quan trac khi twong tai -

Viét Nam. Tuyén chon cac nhan t& dw bao theo mot
s6 quy dinh cu thé sau d6 dw bao thir nghiém va
cudi cing mot sé danh gia so bd da dwoc tién hanh
trong nghién ctru. Viéc ap dung thanh cong ky thuét
downscaling trén té hop dw bao da md hinh hoan
fu chung khi quy&n nhdm muc dich dw bao mua tai
diém tram mé ra suy nght vé viéc xay dyng mot hé
théng dy bao iuo’ng tw APCC tai Trung tdm Dy bao
Khi twong Thiy van Trung Wong; san pham cla hé
théng nay s& hd tro du bdo vién trong cdng tac
chuy&n mén nghiép vu.

Tuy nhién, van con mdt s cau héi can dugc lam
sang to. Vi du nhuw tai sao ky ndng dw bao 2m vao
mua hé tét hon mua déng? Lam thé nao dé cai thién
chét lwong dw bao trong trudng hop céac hién twong

~ Nghién citu & Trao ddi

theri tiét bat thuong hoat dong véi tan suét lon (vi dy
mia bdo nam 2006)? Dy bao tht nghiém véi mua
hay téng sb luong tram dyw bao d& danh gia la cac
buwérc tiép theo cha nghién cteu nay.

Loyicamon

Nghién ctru dwogc thye hién tai Trung tam khi
hau APEC (APCC) v&i sw trg gitp kinh phi tir Trung
tam Nghién cteu bién dbi khi hau Chau A Théi Binh
Dwong (APN). L&i cdm on sau séc xin duoc gl téi
TS. Woo-Jin Lee, giam déc didu hanh ctia APCC,
ngudi 33 cho t6i co hdi dé tham gia vao hoat dong
nay clia APN-APCC. Nghién ctru khong thé hoan
thanh néu khéng c6 dwoc sw hwéng dan khoa hoc
cla TS. Sagji N. Hameed, tac gia cGa "Dy an So sanh -
lién quéc gia két qua dw bao mua béng Downscal-
ing” & APCC. Cudi cuing, tdi xin cdm on long hiéu
khach, sy gitp d& tan tinh tir cac ban ddng nghiép
tai Trung tdm Khi hau APEC trong th&i gian t6i tham
gia khoa dao tao.
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