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21uc dich cua bai béo nay la danh gia va so sanh kha ndng mé phdng mét sé yéu t6 han mua
{cua mo hinh khi hau khu vic RegCM va REMO. Céc yéu t6 han mua duoc danh gia bao

/' H gbm téng lvong mwa thang, nhiét do trung binh thang, nhiét dé téi cao trung binh thang va
nhiét do téi thp trung binh thang. Ttr chudi sé liéu mé phéng tir ndm 1991-2000 cba hai mo hinh ndi trén
voi sb liéu dau véo ia céc irwdng tai phan tich ERA40, céc danh gia ky ndng mé phdng céc yéu té han mua
duoc thuc hién cho 57 tram quan tréc khi hau trén lanh thd Viét Nam duwa trén chi sé ky ndng binh phuong
trung binh MSSS. Céc két qua danh gié da cho thdy ca hai mé hinh cé kj ndng mé phdng tét cho céc yéu
t6 nhiét dé tai hdu hét céc tram, nhung ky ndng mé phdng yéu té muwa khong tét, tham chi kém hon duw béo
khi hau. Trong sé hai mé hinh, khd ndng mé phdéng ctia REMO néi chung tét hon RegCM tai hau hét céc

phén vung khi hau va yéu té danh gia. -

1. M& dau

Trong nhi¥ng ndm gan day, didu kién thoi tist va
khi hau cé chidu huéng dién bién ngay cang phirc
tap. Nhitng bién dbi bat thuwong cia thoi tiét, khi
hé&u, nhw han han, bao, IG mwa Ién,... da gay khong
it kho kh&n, tham chi thiét hai lén, cho san xuét, kinh
doanh trong nhiéu linh virc hoat dong kinh té - xa
hoi. Mét khac, nhikng bién dong thét thwong ciia khi
hau, thoi tiét da lam cho ¢ong tac dy bao gép nhiéu
khé khan. Viéc thiéu cac théng tin dw bao thai tiét,
khi hau han dai la mét tr& ngai I&n cho cac nha
hoach dinh chinh séch, cac nha quan ly trong viéc
dé xuét, qui hoach, xay dwng céc ké hoach phat
trién kinh t& - xa héi & cap qudc gia va dia phwong,
lam cho céc nha |anh dao va ca nhirng nguwdi dan &
cac dia phwong phai d6i phé mat cach thu dong véi
thién nhién. Bidu d6 thyc sw da tac dong rat Ién toi
doi sbng kinh té, xa hoi clia G4t nwéc. Sy nguy hidm
ciia nhirng bién dong nay la tir nhirng thién tai cwc
doan c6 thé dan dén nhirng tham hoa khén lwong.
Chinh vi vay, trong nhi¥ng ndm gan day trén thé gici

va ca & trong nwéc da xuat hién nhidu cong trinh
nghién ctru chd trong vao bai toan du bao khi hau
trong méi quan hé véi sw bién ddi khi hau. Trong d9,
hwéng nghién clru (rng dung cac md hinh khi hau
toan cu va khu vire d& md phong khi hau qua khe,
qua d6 danh gia kha ning ndm bét va dv bao cac
hién twgng khi hau clia cac md hinh.

Trén thé gidi hién nay c6 kha nhiéu mé hinh khi
hau khu viec (RCM) dang dwoc lwvu hanh va tng
dung. Co6 nhitng RCM duworc cung cép mién phi va
cé thé nhan vé tir Internet, cé nhitng RCM mic du
c6 thé dwoe cung cap mién phi nhwng phéi co gidy
phép (license), ciing cé nhirng RCM thwong mai,
phai mua ban quyén st dung. Ngoai ra, hiu hét cac
RCM néu duwoc st dung déu cé thé co ca chwong
trinh ngudn, nhwng ciing c6 nhitng RCM chi dwoc
cung cp c4c file thic hién, khong thé can thiép sau
va thay ddi c4u tric bén trong.

Tai Viét Nam, hau hét cac RCM dwoc str dung 1a
cac RCM mién phi véi chwong trinh ngudn day da.
Trén c& s& d6, cac can bd nghién ctru c6 thé thay
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ddi, chinh stra, cai tién sao cho phi hop véi didu
kién khi hau khu vire. Hién tai, cac RCM dang dugc
str dung trong nghién ctru khi hau & Viét Nam phai
k& dén gébm RegCM, REMO va MM5CL. Bai bao
nay sé trinh bay mot sb két qua danh gia kha niang
md phdng han mua clia md hinh RegCM va REMO
dwa trén chudi sb liu mé phéng trong 10 ndm tir
1991 dén 2000. Trong nghién ctru nay, ching t6i st
dung két qua chay mé hinh dwoc cung cap bdi dé tai
nghién clru khoa hoc cap nha nwéc: “Nghién ctu
tac déng cia bién doi khi hau toan ciu dén cac yéu
td va hién twong khi hau cic doan & Viét Nam, kha
nang dy bao va gidi phap chién lwgc" c6 ma sb
KC.08.29/06-10 do PGS.TS Phan Van Tan lam ch
nhigm. Cac yéu t& han mua dwoc danh gia bao gdbm
téng lwong muwa thang ( ), nhiét dd trung binh thang
(), nhiét d6 téi cao trung binh thang () va nhiét 4
tbi thdp trung binh ( ). Phan 2 clia bai bdo sé& gioi
thiéu so bd vé cu hinh nghién ctru cliia hai mé hinh
noi trén va phwong phap danh gia. Cac két qua
danh gia va so sanh ky nang md phong dy bao han
mua s& duoc trinh bay trong phan 3. Cudi cing la
mot s két luan va kién nghi cho hwéng nghién ctu
tiép theo.

2. M6 ta tap sd liéu nghién cteu
a. Cau hinh mé hinh RegCM va REMO

Nhw da dé cap & trén, trong nghién clru nay
ching t6i tién hanh danh gia ky nang dw bao han
mua cho mét sé yéu t& nhu téng lwong mwa thang,
nhiét d6 trung binh thang, nhiét d6 téi cao trung binh
thang va nhiét d6 t6i thdp trung binh thang tir san
phdm dw bao tat dinh clia md hinh RegCM va
REMO. Chi tiét vé hai mo hinh khi hau khu vue
RegCM va REMO da dwoc trinh bay & nhidu cong
trinh nghién cru khac nén sé khong dwoc trinh bay
& day. Chi tiét co thé tham khao trong céc nghién
ctvu H6 Thi Minh Ha va cong sw (2008a, b); Phan
Van Téan va cong sw (2009, 201C). Bang 2.1 dwara

cAu hinh tinh toan, @6 phan giai, sb liéu dau vao, cac

tham sb hoa vat Iy, ... ca mé hinh RegCM va
REMO. Tir bang 2.1 ¢6 thé thay vé co ban ciu hinh
mién tinh toan va nguén sé liéu d&u vao cho hai md
hinh 1a nhw sau. Su khéc biét ch yéu ndm & cac
tiy chon so' d6 tham sb hoa vat ly. Chudi s liéu mo

. phdéng bao gém 10 nam (tr 1991 dén 2000) v&i

khoang thoi gian chiét xuat két qua 1a 3 tiéng mat.
b. Phwong phadp danh gia

Bang 1. M6t sé dic trwng chinh trong cdu hinh chay mé phéng
cta mé hinh RegCM va REMO

10

'C#u hinh mé hinh M? hinh RegCM M hinh REMO

Mi&n tich phin 5°S - 27°N; 84°E - 130°E

Do phin gidi ngang 36km

P06 phan giii thing ddng 18 muc 20 muc

Budc thdi gian tich phin 90 gidy

Pitu kién ban diu va dicu ERA40

ki€n bién

Chu k¥ cip nhit bién 6 tiéng

Cic sd d6 tham s& héa So dd Grell cho d&i Iuvu, so @ | So d6 Tiedkle cho d8i lwu, sd
CAM cho bic xa, so d BAT | d6 bidc xa Mocrette, sd dd
cho thong ludng b& mit va dit, | tidng tW cho thdng ludng bé
sd d6 SUBEX cho gidng thily | mit v dit, so dd gidng thiy
quy md ludi qua m6 1udi Sundquist

Thdi gian tich phan 10 nam (6 1991 d&a 2000)
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Pé danh gia ky nang du bao han mua clia md
hinh RegCM va REMO, chi sé danh gia kj nang
binh phwong trung binh MSSS (Mean Square Skill
Score) dwge st dung trong nghién ctru nay. Bay 1a
chi s6 danh gia dwgc T chirc khi twgng thé gidi
khuyén cao str dung trong danh gi& san pham duw
bao tat dinh tir cac hé théng md hinh héa khi hau
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Nhuw vay, sai sb binh Aphu’Gng trung binh cta dw
bdo tai tram thir j s& dwgc tinh nhw sau:

| T
MVE/ =7V_§(fij"'xij)2

Theo Murphy (1988), néu chudi sb liéu quan trac
va dir bao doc lap vé& méat khdng gian va thoi gian,
thi sai s binh phwong trung binh clia dw bao khi
hau co thé xac dinh théng qua phwong sai méu cla
quan tréc nhu sau:

N Y
A’[SECJ =(mj Sjj

Tir (1) va (2), chi s6 MSSS cho tram thé j dugc
xac dinh nhuw sau:
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(WMO-No. 485). Chi sb danh gia MSSS dugc tinh
toan nhw sau: gia ste va (véii=1,...N) 1a chudi sd
liéu quan tréc va dy bao cd do dai N (chu ky danh
gia) cta tram th( j hodc diém nut lwdi thi j. Khi do,
gia tri trung binh va phirong sai mdu clia va trong
~chu ky danh gid twong (ng s& la X, fj )
.sf_,. va sjzl- , trong do:

1 N

— 2. 2 1 & = .2
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Tir cong thirc (3) c6 thé thay chi s6 MSSS] sé co
gia tri trong khodng [ — 0,1 ]. Do d6, néu MSSSj nhd
hon hodc bang 0, thi dy bao tir mé hinh ¢ ky nang
kém hon hodc béng du bédo khi hdu. Hay noi cach
khac, mé hinh dé khéng cé k¥ ndng dw béo béi vi dw
bao khi hau la phvong phap dw bao don gidn nhat.
Nguwoc lai, néu 0 < MSSSj < 1 thi mé hinh dy bao 1a
c6 k¥ ndng du bao, gid tri MSSS] cang gan 1 thi md
hinh ¢c6 ky nang dw bao cang cao. Di v&i toan bd
viing khi hau hodc lwéi tinh toan bao gébm M
tram/nGt lwdi, chi s6 MSSS tdng thé sé dwoc tinh
theo codng thrc sau:

M

> w,MSE,
MSSS =1-Lr
> w MSE,

4=

Trong d6 w, 1a trong s6 va c6 gid tri bang 1 néu
danh gia cho diém tram va bang cos(6 ) voi l1avi
doé cua nat lwdi thiy j trén lwdi tinh toan kinh vi. Trong
nghién clru nay, ching téi tién hanh danh gia tai
diém tram va khéng danh gia trén lwdi dw bao cla
mé hinh RegCM va REMO. Do d6, céac yéu té danh
gia sé duwgec tinh toan trén lwéi trede, sau dé ndi suy
vé diém tram bang phwong phap néi suy tuyén tinh.
Tdng cong co 57 tram quan tréc (trong dé c6 5 tram
dao) thudc 7 phén‘vﬂng khi hau (xem hinh 1, trong
do Tay Bac: B1; Dong Béc: B2; Déng béng Béc Bé:
B3; Bic Trung Bd: B4; Nam Trung Bd: N2; Tay

Nguyén: N2 va Nam Bo: N3) dwoc Iwa chon dé danh
gia (théng tin chi tiét vé cac tram dwoc st dung co
thé tham khao trong [4]). ‘

Ngoai chi sb danh gia MSSS dé danh gia k¥ nang
md phdng, trong nghién cru nay ching t6i con sir
dung chi s6 BIAS dé danh gia khuynh huéng sai sb
clia md hinh nghién cu. Theo Murphy (1988), chi
sb BIAS cho tram hodc diém nat lwéi thir | cé thé
dwoc xac dinh don gian bang higu gita ]71 va X;DAu
cha chi sd BIAS sé& cho biét mé hinh cho két qua mé
phdng thién cao hay thién thap.
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Hinh 1. Phan bé khéng gian cua 57 tram quan trac trén 7 vang khi hdu Viét Nam

3. Mot s6 két qua danh gia va so sanh k§ nang
mo phéng

Bang 1 dwa ra két qua tinh toan chi s MSSS cho
4 yéu té han muia dwgc md phoéng tir hai md hinh
RegCM va REMO va twong tbng cho 7 phan ving
khi hau. Tl bang 1 c6 thé thay dbi véi cac yéu t6
lién quan dén nhigt 46 (T , T,y Ty ) » MSSS c6
gia tri dwong va gan 1 tir phan ving khi hau B1 cho
dén N1, trong khi ¢6 gi4 tri am tai phan ving khi hau

N2 va N3. bdi voi téng lwong mua thang (), chi co
md hinh RegCM cho chi s6 MSSS dwong tai phan
ving B1-B3, nhwng gia tri khdng I&n, cac phén ving
khac déu cho gia tri MSSS am. Nhuw vay, co6 thé thay
cé hai mé hinh néi chung dé&u co k¥ nang mé phéng
tét cac yéu t6 (T 7,7, ) , cho cac phan ving
B1-N1. Riéng dbi véi yéu té'i'i, néi chung ¢ hai
md hinh d&u c6 ky ndng mé phdng thap. Ngoai ra,
néu so sanh gitva hai md hinh khi hau, thi néi chung
mod hinh REMO ¢6 k§ nang mé phéng tét hon so véi
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md hinh RegCM, ddc biét 1a cho cac yéu té
T,T, s T - CAC két qua tinh toan chi s6 MSSS
cho tirng diém tram dwoc dwa ra trong céc hinh vé
dwéi day (ti hinh 1 cho dén 4).

Dé hiéu them v& ban chét sai s6 trong cac mo
phdng ctia mé hinh RegCM va REMO, bang 3.2 dua
ra két qua danh gia chi s BIAS cho 4 yéu t6 danh
gia va twong trng cho tlrng mé hinh cling nhw phan
ving khi hau. Tr bang 2 c6 thé nhan thay chi sb
BIAS Ia thay déi theo tirng phan viing khi hau. Ddi

voi , md hinh RegCM cho thuwdng cho md phdng
thién cao trong khi REMO cho mé phdng thién thap.
Su trai ngwoc gitka hai md hinh cling dwoc tim thay
trong két qua mé phéng cac yéu td T,Tw,fmm .
Cu thé, REMO thuwéng cho mé phdng thién cao
trong khi RegCM lai cho md phéng thién thap. Néu
xét vé bién dd cla chi s6 BIAS, cé thé thdy RegCM
c6 bién dd sai s6 hé théng nhd hon REMO déi véi
md phong R , nhung lai cao hon rét nhidu trong
cacméphéng T ,7, T, . d&c biét 1a 2 yéu té
dau tién.

Bang 2. Chi s6 MSSS cho tirng phan ving khi hiu

Phn YR T T T..
ving
khihau | R68CM | REMO | RegCM | REMO | RegCM | REMO | RegCM | REMO
B1 0326 | -0159 | -0.077 0.573 -0.655 0.073 -0.015 0.672
B2 0211 | -0.381 0456 0.79 0.468 0.599 0.206 077
B3 0.122 | -0.156 0.806 0.857 0.803 0.880 0.581 0.843
B4 -0.28 -0.179 0.57 0.752 0.449 0.741 0.29 0.772
N1 -0.862 | -0.145 | -0.043 0.86 0.029 0.701 -0.78 0435
N2 -0.825 -0.59 -0.756 -0396 | -1.927 -0.446 | -0.258 -0.231
N3 -0606 | 0077 | -1.278 | -0.153 | -1.048 | -0.128 | -3.794 | -3.586
Bang 3. Két qua tinh todn chi sé BIAS cho tirng phén ving khi hiu
Phin R T T. T
vimg khi
hin RegCM | REMO | RegCM | REMO | RegCM | REMO | RegCM | REMO
Bl -24.52 | -95.09 | -3.201 0672 | -3383 | -0974 | -3562 | -1.104
B2 -42.81 | -13767 | -2.203 0.304 -1.778 0.557 -3.065 | -0.191
B3 -16.93 | -91.94 | -1.206 0.85 -0.628 0463 -2.04 0.743
B4 106.21 | -149.08 | -0.538 0.711 -2.119 | -0175 | -0174 | 0749
N1 15447 | -14176 | -1.379 03 -2215 | -0.872 -09 1.067
N2 127.27 | -14820 | -1422 1.384 0.9 1.451 -0325 | 1918
N3 -10.89 | -109.96 | -1.123 0.814 -1.288 -0.64 -1.05 1.88
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Hinh 2. Chi s6 MSSS cho diwr bdo tong Iwvong mwa thdng tir mé hinh RegCM
(bén trdi) va REMO (bén phai,
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Hinh 3. Twong tw hinh 1 nhwng cho nhiét do trung binh thang

14 Tap chi Khi tugng Thuy vin * Thiang 6/2010




24"

a3

22

21

-
1

102’

103’ 1107

~ Nghién cfru&Trao abi

24"

13

127

11"

10°

o

&0z

103" 104 108" 106" 107" 108" 109 110

Hinh 4. Twong tu' hinh 1 nhwng cho nhiét dé téi thap trung binh thdng

4. Két luan

Trong nghién ciru nay, ching t6i da tién hanh
danh gia va so sanh ky nang mé phéng mot sé yéu
t6 han mua tir san phdm clia ma hinh khi hau khu
virc RegCM va REMO dua trén chudi s liéu mo
phéng tir 1991 dén 2000 cho 57 tram khi hau thudc
7 khu vire khi hau. Cac két qua danh gia dwa trén
cac chi sé MSSS va BIAS cho tteng khu vee cho
thay ca hai md hinh déu c6 ky nang md phéng tot
cho cac yéu tb nhiét do trung binh thang, nhiét 6
toi cao trung binh thang va nhiét do i thap trung
binh thang. Riéng dbi v&i yéu td téng lvgng mua
thang, néi chung ca hai md hinh ddu khéng mo
phong tét. Néu so sanh gitra hai mé hinh, thi mé
hinh REMO néi chung c6 k§ nang mo phéng tét hon
so v&i md hinh RegCM. Néu so sanh ky ndng mé6
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phdng gitra cac phan ving khi hau, thi ca hai mé
hinh d&u mo phdng tdt cho céc phan ving phia Béc,
con cac phan viing phia Nam néi chung a chuwa tét.
Céc két qua danh gia sai sé hé théng ciing cho thay
ca hai mé hinh déu c6 khuynh hwéng sai sé hé
théng ro rang va cé bién dg Ién, dac biét 1a mé hinh
RegCM. Bay la mot ddu higu tbt @& ap dung cac
phwong phép théng ké sau mé hinh nhw phuong
phap trung binh treot, loc Kalman dé loai bé sai sé
hé théng va qua d6 nang cao chat lvgng dy bao.
Do d6, nhém nghién ctru dé& xut ap dung mét sé
phuong phép théng ké dé nang cao chét lvong duw
bao céc yéu té han mua tir md hinh RegCM va
REMO. Ngoai ra, can tiép tuc danh gia thém cho
nhiéu yéu t5 han mua khac va tién hanh danh gia
trén lwoi thay vi tai diém tram.
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