NGHIEN CUPU DQ NHAY CUA MO HINH KHI HAU KHU VU'C REGCM3
PHAN I: ANH HUONG CUA BIEU KIEN BIEN DEN KET QUA MO
PHONG KHi HAU HAN MUA KHU VU’C VIET NAM VA DONG NAM A
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SST) khac nhau ddi véi két qud mé phdng han mua céc céc trudng nhigt dé trung binh théng

T!:ng bai nay, dnh hudng cla céc loai sd liéu tai phén tich toan cdu va nhiét do mat nwéc bién
(

va tong luong mua théang cho khu vuc Viet Nam va Bong Nam A ctia mé hinh khi hdu khu vire
RegCM3 dugc khdo sat M6 hinh RegCM3 dugc fich phén cho 3 mua dong va 3 mua he thei ky 1996-1998.
NEm thi nghiém duoc thiét 1ap dé chay RegCM3 tuong tng véi 3 foai s6 fiéu tai phan tich ERA40, NNRP1
va NNRP2, va 2 loai s liéu SST /& OISST va sst_mnmean duoc st dung lam diéu kién bién xung quanh

(LBC) va didu kién bién duoi.

Céc trurdng nhiét dé va luong mua mé phong ciia RegCM3 duoc dénh gia bing cdch so sénh voi s6
lidu phén tich cda CRU (nhiét dd) va CMAP (lugng mua), va théng qua cac chi sé théng ké dinh fuong (cho
riéng khu vuc Viét Nam). Két qué nhan dugc cho phép két ludn rdng trong sé céc ngudn s6 ligu dugc st
dung, s8 liéu t&i phan tich ERA40 va nhigét d6 mat nucc bién OISST 14 thich hop nhét cho myc dich mé
phéng khi hau han mua khu vuc Viét Nam va Déng Nam A bing mé hinh RegCM3.

1. M& Gau

M& phdng va dy bao khi hau c6 thd dugc thye
hién biing cach két harp cac nguyén Iy clia vat ly hoe,
héa hoc va sinh hoc vao trong mdt md hinh toan hoc
mb ta hé théng khi hau, va dugc goi mdt cach ngén
gon 14 md hinh khi hau. Hig¢n nay cac md hinh khi
hau thudng dwoce ky hiéu ngén gon 13 GCM.
Nguyén géc GCM dugc cu tao tir thuat nglr mod
hinh hoan Iwu chung khi quyén (General Circulation
Model). Tuy nhién, hién nay GCM dugc diang dé ky
hiéu loai md hinh khi h&u tinh xdo nhét, trong d6
hoan lwu chi la mét trong nhieng thanh phin cét yéu,
nén dwéng nhu né dugc thay ddi mot céch hop ly
ngudn gbc clu tao 1a md hinh khi hau toan céu
{Global Climate Model).

Tuy nhién, do h3u hét cdc GCM déu c6 dd phan
gidi th&p (khodng vai tram km), khdng di dé mo ta

Ngur&ri phan bign: GS.TSKH. Ngyén Dic NglF

nhitng dsc diém dia phwong va khu viee, nhur khi
hau gié mua, didu kién dja hinh cling nhw sy phirc
tap clha cac hé sinh thai, nén cac mé hinh khi héu
khu virc (Regional Climate Models RCMs) 4 ra ddi
t nhing nam 1980. RCMs dugc phat trién dya trén
nguyén téc 1bng (nest) vao mdt GCM nao d6 [Giorgi
va Mearns 1991; McGregor, 1997] trong d6, céac diéu
kién ban d4u (Initial Condition IC) va diéu kién bién
xung quanh phy thugc thei gian (Lateral Boundary
Condition LBC) cia RCM 13 san phdm cla GCM
[Giorgi va Bi, 2000]. O g4y, LBC ddng vai trd nhu 14
trwérng didu khién, bdo dadm cho RCM khdi “di léch
hwéng” trong qua trinh tich phén theo thét gian, Véi
wu thé [a 84 phan gidi cao hon, ¢ khd niing md ta
durgc cac qud trinh qui md nhé hon, chi tiét hon ma
cac GCM khéng nédm bét duwgc, nén trong nhirng
nam gan day cac RCM duwgc nghién ciru xay dyng
va phat trién rat manh mé. Trong sé 46 dang chi y
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cé RegCM (Regional Climate Model), REMO (RE-
gional MOdel), CCAM (Cubic Conformal Amost-
pheric Model), DARLAM (Md& hinh khi hau khu vyc
phan giai cao clia CSIRO, Australia),... Dac biét, sau
khi mé hinh RegCM ra d&i va khéng nglrng dugc
phat trién, cai tién & ICTP (The Abdus Salam Inter-
national Centre for Theoretical Physics), nd da dugc
cung cap mién phi véi myc dich giap cac nwéc dang
phét trién tiép can hwréng mé hinh hoa khi hau khu
VIFC.

Dé chay cac RCM can phai c6 cac loai sb liéu vé
6 cao dia hinh, i&p phil b& mat, nhiét 88 mat nwoc
bién (SST), va sb liéu dung lam IC va LBC. Thong
thwérng @6 cao dia hinh va Iép phl bé mit dwoc cho
¢6 dinh, SST dugc skt dung nhu [ diéu kién bign
duéi cudng bic (Forcing), con IC va LBC la san
phadm ctia GCM. Theo truyén théng, LBC va SST
duwere cép nhét sau tirng khoang théi gian cach nhau
3h ho#c 6h ma gia tri cla chang dwoc ndi suy vé
cac budce tich phan dé thiee hién viéc "truyén thdng
tin” tir GCM vao RCM qua ving dém (buffer zone)
va qua céc dong trao ddi dai dwong khi quyén.

V&i vai tré 13 treérng diéu khién, GCM sé chi phéi
cac qua trinh bén trong cda RCM thdng qua LBC,
va do d6 d¢ chinh xac md phdng ctta RCM, ngoai
sw phy thudc vao 18i ddng lwc va cac so ddtham sb
hoa vat ly, s& phuy thudc vao chét lwgng clia cac
truérng toan ciu [Sass va Christensen, 1995). D4 co
nhidu céng trinh nghién ctru vé tac déng cla LBC
dén cac mé phong chia RCM, nhw Giorgi va Marin-
ucci (1891), Jones va CS. (1995), Cress va CS.
{1985}, Machenhauer va CS. (1996), Annette R. va
Klaus D., 2000,... Két qua cho théy, sai sb hé théng
trong céac trwedrng didu khién s& dwoc truyén vao
RCM théng qua LBC. Tuy nhién, so v&i GCM, sai s6
hé théng trung binh khu viec cia RCM vén nhd hon
nhiéu do kha nang n&m bét dwerc chi tiét hon cac
qua trinh qui md nhé [Giorgi va Marinucci 1996,
Noguer va CS., 1998, Jones va CS., 1999; Giorgi va
CS., 1998; McGregor va CS., 1998; Kato va CS.,
2001].

Dai dwong 14 thanh phén bién ddi cham cita hé

thdng khi hau. Nhiét 4o bé mat dai dwong (SST) 14

mét trong nhirng nhan tb quyét dinh mirc 34 trao ddi

nwéc va ndng luong gitka bién va khi quyén théng
qua cac déng &n nhiét va hién nhiét, qua d6 tac dong
dén céc qua trinh xdy ra trong l&p bién, sy hinh
thanh giang thiy va nhidu qua trinh khac. Theo
Paeth va Hense (2004), SST néng hen sé lam giam
bién d6 dong xiét gi6 tay trén Chau Phi va tang van
chuyén &m vé phia bc tir xich dao 18n 120N trén
khu vyc Tay Phi trong mua gid mia mua he.

Néu c6 dugc cac treeng LBC va SST mé ta
dang trang thai thye clia khi quyén va nhiét a6 bé
mat dai dwong thi do chinh xac clia cac RCM chi
con phuy thudc vao dong lwc hoc va cac so dd tham
sé hoa. Trong qua trinh nghién cku ng dung va
phat trién cac RCM, cac ngudn sb lieu thudng duec
st dung lam LBC va diéu Kién bién duw&i cudng blrc
la c4c trudrng tai phan tich toan cau (reanalysis data)
va SST phan tich (analysis data). M&c du cac nguén
56 lidu nay duwoc tai tao hosc phan tich dua trén sb
liéu quan tric thirc té va dwoe xem a gan véi trang
thai thiee cla khi quyén, song ching co xuét xtr khac
nhau, nén chat [wong cla chung cing cé thé khac
nhau. Ciing mét ngudn sé liéu va ciung mot RCM,
noi nay cé thé cho két quéd mé phdng khac xa noi
Khac, dac biét 1a & cac khu vire nhiét d¢i va trén cac
viing bién, noi ma mang lwdi quan tric thua thét.
B&i vay, trwdre khi nghién clru ng dung mat RCM
nao do, bai toan dau tién can phai gidi quyét 1a iva
chon duge ngudn s6 liéu LBC va SST thich hep.

Vé&i myce dich nghién clru kha ndng trng dung mé
hinh RegCM vao diéu kién Viét Nam, ching toi sé
tién hanh mét loat céc thir nghiém. Nhw 13 buée dau
tién cua qud trinh d6, bai bao nay sé trinh bay mét
s két qua nghién clru d6 nhay cia RegCM déi véi
cac nguédn sb lieu tai phan tich va SST, qua dd nhan
dinh vé cac nguédn sé liéu nén dugce dung cho cac
nghién ciru tiép theo.

RegCM I2 méd hinh khi hau khu vire dwge phat
trién dira trén mod hinh MM4 (The Fourth-Generation
NCAR/Penn State Mesoscale Model) vao cuédi
nhirng nam 1580 [Dickinson va CS., 1989; Giorgi,
1989]. Dang lyc ciia RegCM phién ban d4u tién bét
ngudn tir MM4 12 mét md hinh sai phan hiru han, véi
gia thiét khi quyén nén dwoc, thda man didu kién
¢an bang thuy tinh, sir dung hé toa 48 thing dirng
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o . Trong qué trinh nghién clru phat trién nhidu dic
tinh quan trong cGa RegCM da dugc bd sung, cai
tién. Két qua & phién ban gin day nhat, RegCM3,
c6 ban chat ddng lyc gidng véi phién ban MMS5 thuy
finh [Grell va CS., 1994], ¢on cac so @3 tham sé hoa
vat ly da dugc thay di vé cin ban, bao gbm ca so
a6 bé& mat dat (LSM), so db bire xa, so d6 déi luu,...
[Elguindi va CS, 2003].

2. Mé ta thi nghiém
a. Cau hinh mé hinh

Trong céac thi nghiém dwgc thywe hién & day mod
hinh RegCM phién ban 3.0 (tir day s& ky hiéu 1
RegCM3) duoc st dung. RegCM3 sir dung so db
truyén birc xa cOa CCM3 (Community Climate
Model Version 3), trong dé ¢6 tinh @én anh huédmng
cla viéc gia tdng cac khi nha kinh (NO2, CH4,
CFC), aerosol khi quyén, va bing trong may; so db
trao ddi sinh khi quyén BATS (Biosphere Atmos-
phere Transfer Scheme); hai tily chon ddi véi so b
tinh dong trao ddi dai dwong khi quyén |1a BATS va
Zeng; bon tuy chon d6i véi so dd dbi vy 13 Kuo,
MITEmanuel, Grell v&i gia thiét khép Kin Arakawa-
Schubert ndm 1974, ky hiéu GrellAS74 va Grell voi
gia thiét khép kin FritschChappell nim 1980, ky hiéu
GrellFC80,... N6i chung, so véi cac phién ban triedc,
RegCM3 d3 c6 nhirng cai tién va bd sung dang k&,
trong d6 chi yéu 1a nhirng thay ddi trong vat ly mé
hinh, bao gém so d& giang thiy qui mé lwi ¢b tinh
@é&n sir thay dbi qui md dwéi lwdi cla may, cac so dé
tinh cac dong tir bé mat bién clia Zeng, tham sé héa
kiéu kham sy bat ddng nhét qui mé duwéi luvéi do dia
hinh va @4t st dung. Nhu vay, ngoai céc so dd bire
xa, so dd sinh khi quyén, so dd 16p bién, RegCM3
¢ hai tuy chon ddi v&i so @b tinh dong trac dbi dai
dwong khi quyén va bdn tiy chon ddi véi so dé ddi
Iwu. Trong nhirng thtr nghiém & day chung toi st
dung so dd tinh déng trao Adi dai dwong khi quyén
theo BATS va so b dbi lu GrellAS74.

Viéc Iya chon vi tri va kich thuéc mién tinh cia
méd hinh ap dung cho khu vyc Vigt Nam va Bong
Nam A la mdt vén dé& khong don gidn. Néu mién tinh
duge mé qua rdng thl ngoai viéc lién quan gén nang
Iwe clia may tinh con cd yéu té quan trong hon 1a sy

twong tac gitra mién trong clia md hinh va treéng
didu khién bén ngoai (bién). Néu mién qua nhd, anh
hwéng cla day Hymalaya & phia bdc cling nhw chét
lwgng cac trwrdng didu khién lién quan dén cac vang
bién nhigt d&i c6 thé lam ting sai sd md phdng. Qua
mot sb thl nghiém chung t6i nhan thay mién tinh
nam trong khodng tir 75-135E va 15S-42N 1a hop ly
d& c6 thé danh gia kha néing mé phdng cac hé théng
gié mia mia d6ng va mia he, dbéng thdi tranh dugc
sai 8 trén bién do sir thura thét sb liéu trén vang nii
cao Tay Tang. Mat khac, kich thudrc nay clng khéng
qué |&n nhdm gilr dwoc vai trd didu khién cda
tredng toan cau.

Vé d6 phan gidi ngang, nhidu nghién ciru da chi
ra réng viéc tang d6 phan giai cla mé hinh cé thé
lam thay déi hiéu (rng clia tac AOng vat ly tir cac so
dd tham s6 hoa [Giorgi va Marinucci, 1996; Laprise
va CS, 1998), cai thién kha nang biéu di&n chu trinh
nwdc [Christensen va CS, 1998; Leung va Ghan,
1998], mé ta chinh xac hon nén nhiét & mot sé dia
phurong [Kato va CS., 1999, tac ddng manh dén sy
phan bd khéng gian cta lwgng mua, nhét la trén
nhirng ving ¢é dia hinh phirc tap [Giorgi va Marin-
ucci, 1996) do dia hinh dwge mé ta chi tiét hon. Tuy
nhién, viéc tang d phan giai ngang déi khi lam giam
kha ndng md phéng mét vai khia canh khi hau cua
mo hinh [Machenhauer va CS, 1998; Kato va CS,
1999). Mét khac, trong didu kién hién nay, v&i kich
thuréc mién @2 chon, néu tang d6 phan gidi qué cao
sé dan t&i nang lwc may tinh khéng cho phép. Do
@6, sau khi xem xét ching t6i quyét dinh chon
phwong an 54km (twong dwong 0,5 A kinh vi). Va
twong rng nod, sé myc theo chidu thdng ding sé Ia
18 mye, trong d6 c6 6 muye trong I&p bién (dudi
850mb), vdi khi ap tai dinh md hinh |a 50mb.

b. Céc nguén sé ligu va phuong phép dénh gia
1) 86 liéu chay mé hinh

pé chay md hinh RegCM3 cén c6 sb lieu 40 cao
dia hinh (Topography), loai dat st dung (Landuse
type), tinh chét két cu clla dat (Soil texture), nhiét
a6 mat nwée bién (SST) va cac trerdrng khi twgng 1a
san phdm clia GCM 1am IC va LBC, bao gbm: Nhiét
d6 khéng khi (T), 34 4m ttrong dbi (RH), 46 cao dia
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thé vi (H) va cac thanh phén gié ngang (U, V) trén
cac myc ding 4p chudn. Vé&i mue dich mé phéng,
sb liéu dung lam IC, LBC va SST thutng 14 cac
ngudn sé lieu tai phan tich va phan tich. Hién nay,
cac ngudn sb lidu nay c6 thé dugc khai thac mién
phi trén Internet, chdng han ECMWF va ERA40 tir
ECMWF (Eurcpean Centre for Medium Range
Weather Forecasts), NNRP1 va NNRP2 tir NCEP
(National Centre for Environmental Prediction),
JRAZ25 tir JIMA (Japan Meteorological Agency), SST
trung binh tudn (OISST) va trung binh thang
(sst_mnmean) tir NOAA (Naticnal Ocean and At-
mosphere Administration).... Théng thwdng cac
trwéng khi quyén cé @9 phan gidi ngang l1a 2,5 %
kinh vi, cdn SST ¢é @6 phan giai 1,0 d6 kinh vI.
Trong pham vi bai nay, ching toi chon ba ngubn sbé
ligu t&i phan tich ERA40, NNRP1 va NNRPZ2, va hai
ngudn sb lieu SST 1 OISST va sst_mnmean cho
cac thee nghiém,

Viéc tich phan mé hinh dwec tién hanh cho hai
giai doan trong nam twong ¢rng voi hai mua: T
thang 6 dén thang 11 (goi id mua hé) va tir thang 12
dén thang 5 ndm sau (goi 1a mua dong). Xét vé didu
kién khi hau Viét Nam, viéc phan chia thanh hai mua
nhir trén c6 thé chwa thye sy hop Iy, vi hiu nhuw trén
cac ving khi hau mba mwa bét ddu vao thang 5 va
két thuc vao thang 10, trong khi & khu virc mién
Trung (Béc Trung béd va Nam Trung bd) mua mwa
dich chuyén vé mua déng (thang 8 dén thang 12);
khai niém mila khé chi cd & Nam Bé va Tay Nguyén,
cdn khai niém mua lanh chi cé & cac viing phia Bic.
B&i vay, dé dung hda dwoc didu kién nhiét, &m cho
toan mién tinh, ching t&i tam théi phan chia thanh
mia he (dm chi day 1a nhirng thang cé nén nhiét cao
trong ndm adng théri bao gdm ¢a théi ky mwa nhidu)
va mia ddng (am chi day la nhirng thang co nén
nhiét thép va It mwa). Théi gian thié nghiem tién
hanh cho 3 nam, tir 1996 - 1998 (3 mba @dng va 3
mua hé}. M&i mua nhw vay mé hinh dwoc chay cho
7 thang v&i thang dau tién Ui vé moa trude, 13 thoi
gian khéi déng mé hinh (spin-up time).

2) 84 lisu danh gid

Két qud mé phéng cia RegCM3 sé& duec danh
gia sai s6 khi so sanh v&i cac ngudn sé liéu sau:

- CRU (Climatic Research Unit): S5 liéu phan tich
nhiét d6 2m (T2m) trung binh thang va téng lueng
giang thiy théng v&i dd phan gidi ngang 0,5 d& kinh
vI. CRU |a b sb liéu phan tich khach guan diyra trén
mang Judi tram quan trdc nén chi co trén cac vung
luc dia.

- CMAP (CPC Merged Analysis of Precipitation):
La bd s6 ligu tdng Irong giang thly thang phan tich
trén co s& két ho'p nhiéu ngudn khac nhau bao gém
ca giang thiy wéc lwong tir s6 ligu vé tinh [Xie va
Arkin, 1996]. D6 phan gidi ngang cia CMAP 13 2,5
a6 kinh V.

- 86 ligu quan tréc thye té cia Viet Nam: La tdng
lweng mura thang (54 tram) va nhiét dé trung binh
thang (154 tram) tir mang lwoi tram quan trdc khi
tweng trdi déu trén lanh thd Viet Nam.

3) Phurong phéap danh gia

Viéc danh gia dwee thirc hién theo hai phuong
thirc: so sanh tryc quan gitra cac trwdng méd phéng
va cdc tredng quan tric, va danh gia dywa trén cac
chi 6 théng ké. Viéc so sanh triee quan nhdm xem
x&t khai quat sw phi hgp vé phan bé khang gian
gitra m6 phdng va quan tric, con st dung cac chi sé
théng k& nh&m dinh lweng hoéa sai sé clia mé phdng.
Viéc danh gia dinh lwgng nay chi thye hién duerc
cho khu vic Viét Nam.

Bé danh gia dinh luvgng, két qud mé phéng cua
md hinh dwoc ndi suy vé vi trf cac tram quan tréic
twong (rng. B9 chinh xac md phdng dwge danh gia
dira trén cac dai lvgng:

a) Sai sé trung binh:

14,
ME=—>» (F-0
2 E=0)
b) Sai sb tuyét ddi trung binh:
I N
wiz= L3k -0,
N3

¢) Hé s6 trong quan:

. (F-F)0-0)
D F-FrJ>©o-0or

Trong cac céng thirc trén, F va O twong (ng chi
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gia tri md phéng va quan tric, ddu gach ngang chi
gia tri trung binh trén toan tap miu.

3. Anh hwéng ciia cac triedng toan cdu

Méc di sb lidu tai phan tich co thé dugc xem 13
dang tin cay nhét cho phép mé ta duwgc trang thai
thyc clia khi quyén, song hién nay co nhiéu ngudn
cung cip khac nhau nén chét lwgng cla céc loai s&
ligu nay cling co thé khac nhau, diéu d6 cé thé anh
huwéng dén két qué md phdng clia mé hinh khu virc.
Dé xem xét van dé nay, ba thi nghiém sé
Reg+ERA40, Reg+NNRP1 va Reg+NNRP2 d3
dugc thyc hién véi RegCM3 twong rng véi ba
ngudn sb liéu toan cau khac nhau dung lam LBC 12
ERA40, NNRP1 va NNRP2, trong d6 diéu kién bién

dwdi cwdng birc 1a sé lieu OISST. Trén hinh 1va 2.

dan ra trieéing A6 &m tirong dbi va dwdng dong muc
1000mb clia ba ngudn sé lieu ERA40, NNRP1 va
NNRP2 cla thang 1 va thang 7 trung binh 3 nam
(1996 - 1998). K&t qua m6 phdng nhiét 6 va lugng
mura clia ba thi nghiém nay dwoc |y trung binh cho
cac thang mua déng va mia hé, va dwgc trinh bay
trong cac hinh 3-4, 6-7.

" Tir hinh 1 va hinh 2, n6i chung khé ¢c6 thé nhan
ra sy khac biét vé hoan lwu gira ba ngu6n s liéu,
nhwng d¢ &m twong ddi cda chung tai khac nhau
kha nhiéu. Vao thang 1, ERA40 c6 38 dm hdu nhuw
cao hon NNRP1 va NNRP2 trén dat lién va thap hon
trén dai dwong, trong khi vao thang 7, 46 4m cla
ERA40 thap hon hai ngudn s6 liéu con fai ca & trén
luc dia va trén cac dai dwong. Tuy nhién, gilra
NNRP1 va NNRP2 1 c6 si twong déng.

Hinh 1. Trwdmg d6 &m
trong dbi (%) va
dwing dong muc
1000mb trung binh
thang 01/1996 caia (a)
ERA40, (b} NNRP1 va
(c) NNRP2

Hinh 2. Trirong d6 am twong
déi (%) va duwdng doéng myc
1000mb trung binh thang
07/1996 cda (a) ERA40, (b)
NNRP1 va (¢c}) NNRP2 ‘

Hinh 3. Trwong nhiét @6 T2m
{d6 C) trung binh céac thing
mua déng thoi ky 19961998
méa phéng béi Reg+ERA40 (a),
Reg+NNRP1 (b) va
Reg+NNRP2 (¢}

Hinh 4. Trweong nhigt 4§ T2m
(@6 C} trung binh céc thang
muaa hé thoi ky 19961998 mé
phong bdi Reg+ERA40 (a),
Reg+NNRP1 (b va
Reg+NNRP2 (c)

Tap chi Khi tugng Thuy vin * Thang 9/2008 5




Viéc phén tich céc hinh 3 - 4, 6 - 7 cho théy:

* Pbi vdi nhiét do: V& mua dong, trén cac ving
lyc dia, T2m mé phdng cla ca ba thi nghiém hau
nhwr khéng ¢é sir khac bigt (hinh 3). Chinh xac hon,
sy khéc biét nay khéng dworc thé hieén mét cach rd
rang. Mac di vay, T2m md phdng bédi Reg+NNRP1
va Reg+NNRP2 ¢é xu hwéng cao hon Reg+ERA40,
biéu hién & cac khu vigc Campuchia, Nam B Viét
Nam va ban dao An D9. Tuy nhién, anh huwéng clia
ba ngudn sb liéu toan clu lai dugc bd 19 kha 6 trén
cac vang dai dwong. So v&i Reg+ERA40, hai thi
nghiém Reg+NNRP1 va Reg+NNRP2 cho két qua
md phéng T2m cao hon khodng 1-2°C trén toan dai
v d$ 0 - 3°N. Trong khi Reg+NNRP1 tao ra mét tam
néng trén 26°C & phia déng Phillipine thudc bién
Bong thi Reg+NNRP2 tao ra tam twong ti trén khu
vyc vinh Bengal. Reg+NNRP1 dwdrng nhu cho T2m
mé phéng cao hon trén bién Dong va quan dao
Indonesia so véi Reg+ERA40 va Reg+NNRP2, cdn

Reg+NNRP2 cho T2m mo phdng cao hon trén ving
vinh Bengal so v&i hai thi nghiém con lai. V& mua
hé (hinh 4), duwéng nhw Reg+ERA40 cho két qua
md phdng T2m th&p hon trén lyc dia va cao hon trén
cac vung dai dwong so véi Reg+NNRP1 va
Reg+NNRP2. Xu thé& chung |a Reg+NNRP1 tai tac
T2m cao hon. Tuy vay, sir khac biét githa két qua mo
phéng clia ba thi nghiém nay khéng dugc ré nhu vé
mua d6ng. Lién hé véi cac trréng d4u vao, suv khac
nhau gitka két qua mé phdng cia ba thi nghiém cé
I& g4y nén bdi sy khac nhau clia trwéng 36 &m
twrong dbi.

Viéc so sanh két qud mé phéng clia ba thi
nghiém v&i sé lidu CRU (hinh 5) cho théy, trén cac
ving lyc dia nhiét 4 md phdng cé xu hwéng thap
hon., Sy khac nhau gilra Reg+ERA40,
Reg+NNRP1, Reg+NNRP2 va CRU trén dai duong
khéng dwegc kiém chipng vi s6 liéu nhiét 46 cia CRU
chi co trén lyc dia.

Hinh 5. Nhiét d§ 2m (d$ C) trung binh
cac thang maa déng (a) va mua hé (b)
thoi ky 1996-1998 theo CRU

Hinh 6. Trwrong hrong muwa
(mm/théng) trung binh céc
thang muoa déng thdi ky
-1996-1998 mé phéng béi
-Reg+ERA40 (a), Reg+NNRP1
(b) va Reg+NNRP2 (c)

Hinh 7. Trwrong lirpng
mwa (mm/théng) trung
binh céc thdng miaa hé
thoi ky 19961998 mé
phéng boi Reg+ERA40
{a), Reg+NNRP1 (b) va
Reg+NNRP2 (c)
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* DI voi lvgng muwra: Xem xét so bd ¢b thé nhan
th&y ca ba thi nghiém déu da tao ra trudng lwgng
mwa mod phéng kha twong déng véi nhau, ¢a vé vi
tri cac tdm mura lon, cwérng @ mura cling nhu phan

bd khong gian chung cla chang. Céc thi nghiém déu'

cho cé&c tm muwa trén khu vyc déng bac An D6,
Nepal, Bangladesh, mién Trung Viét Nam va Phillip-
ine vé mua déng (hinh 6), phia nam va béc ban dao
An P, vinh Bengal vé mua hé (hinh 7). V& mua
déng, tAm muwa mé phdng trén khu vire mién Trung
Viét Nam va bién Dong clia Reg+NNRP1 c6 cuéng
dé lon nhét trong khi Reg+NNRP2 cho tam mua lén
nhét trén khu vie Phillipine, con tam & bién Dang bi
dich xubng phia nam. Sy khac biét rd nhét trong
lwgng mira méd phéng cla ba thi nghiém vé mua hé
14 vi trl va cudng dd cac tam mua trén khu viee An
D6, vinh Bengal va phia déng quan dao Indonesia.

So sanh v&i s ligu phan tich (hinh 8), v& mia
d6ng ca ba thi nghiém déu cho gia trj md phdng cao
hon CMAP & cac vi a0 béc ban clu tir khodng 5°N
trdy 1&n va thap hon CMAP & nhirng vi @ phia nam
5°N. Phan bd cac khu vrc nhidu va it mwa cla
Reg+ERA40 phl horp nhat véi CMAP. Trong khi 6
cac thi nghiém Reg+NNRP1 va Reg+NNRP2
thuérng tao ra nhikng vung mua rat I&n va phi thyc
té trén bién DBong va khu vize Phillippine, va qua kho
trén dai dwong xIch dao. Hai thi nghiém nay cling
cho luvgng mua vuet qua CMAP khoang 100-
200mm/thang trén vinh Bengal trong khi
Reg+ERA40 khong méc phai sai ldm do. Didu nay
dudng nhw kha phil hgp v&i sir chénh léch do am
twong dbi clia ba ngudn s ligu diu vao (hinh 1). Vé

Hinh 8. Lwong mwa (mm/thang)
trung binh cac thang maa déng (a}
va mua hé (b) thoi ky 1996-1998
theo CMAP

@ G

mia he, ca ba thi nghiém déu md ta twong dbi tht
cac tam mua va kha gibng vai sé lieu CMAP.
Reg+ERA4Q 43 tai tao dwge tam muwa lon trén
Bangladesh va vinh Bengal gin nhét v&i CMAP,
méc di cudng 4§ lon hon thye té, trong khi do
Reg+NNRP1 va Reg+NNRP2 mé phdng thép hon
thire t& va co vi tri tam I&ch sang phia tay vinh Ben-
gal. Trong ¢c& hai mua déng va he, ba thi nghiém déu
tao ra dai mwa gia tao kha Ién trén bién phia déng
clia mién tinh. Day 1a mot van dé khéng don gian co.
thé ly gidi dwoce, va can phai ¢6 nhirng nghién clu
sau hon.

Ttr nhirng két qua nhan dugec trén day, budc ddu
cé thé nhan dinh ring, nhiét @ md phdng cla
RegCM3 v&i ba ngudn sé ligu tai phan tich lam diéu
kién bién Ia twong déng véi nhau va cé xu huwéng
thap hon sé liéu phan tich CRU, ca vé mia dbng va
mia hé. Sy khac biét gitra trieéng mwa mo phéng
clia ba thi nghiém vé mua dong rd rét hon vé mua
hé, trong d6 két qud mé phdng cla Reg+ERA40
nhin chung phii hop v6i sé liéu phan tich CMAP hon
so vdi hai thi nghiém con Iai.

D& co két luan xac dang hon cho khu virc Viét
Nam, két qua mé phdng ctia ba thi nghiém dugc so
s&nh v&i s6 lidu quan tric tir mang lwéi tram khi
twgng. Nhdm dam bdo dd én dinh théng ké, tic
dung lwgng miu &0 I&n, cac tap sb liéu (mé phéng
va quan trdc) cia ba nam 19961998 dugc gop lai
va khong phan chia theo mua, m#c du mé hinh chay
mé phdng cho tirng mua riéng biét. Nhw vay, 3¢ dai
m&i chubi s6 liéu s& Ia: 3 n&m x 12 thang x 54 tram
= 1944 miu (d6i v&i legng mua) va 3 nam x 12
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thang x 154 tram = 5544 mau (ddi v&i nhiét 89).

Bang 1 dan ra cac dic trwng théng ké danh gia
sai & md phdng nhiét 48 va lugng mua thang cla
RegCM3 cho khu virc Viét Nam khi st dyng cac sé
ligu tai phan tich khac nhau lam didu kién bién. Cé
thé nhan thay rang, ca ba thi nghiém déu cho sai sb
trung binh (ME) &m @6i v&i nhiét d6 va duong dbi
v&i lrgng mua, thé hién xu thé mé phéng nhiét 4o
thdp hon va legng mwa cao hon quan tric cla
RegCM3. Sai s tuyét dbi trung binh (MAE) cla
nhiét a9 trong ba thi nghiém dao déng trong khoang

1,8°C (Reg+NNRP2) dén 2,0°C (Reg+ERA40), con
lwgng mura tir 121,5mm (Reg+ERA4OD) dén 145,9mm
(Reg+NNRP1). Hé sb twong quan gilra md phdng
va quan tréc clia nhiét d6 kha cao (0,94) con lugng
mura khé thép (tir 0,46 - 0,61). Xét trén tdng thé, cé
thé cho ring sai s6 md phdng cia ba thi nghiém 14
twong dwong nhau, nhing Reg+ERA40 cho két qua
mé phdng lwrgng mua tét hon. Két hop véi két qua
@anh gia cho toan ving, co6 thé két luan ring sb liéu
ERA40 |a phu hgp nhét cho myc dich mé phéng cac
treérng khi hau bd mat khu vire Viét Nam va Bang
Nam A

Bdng 1. Céc chi $6 danh gia nhiét do va Ivong muwa md phong cho Viét Nam khi sir dyng céc
ngudn sb liéu téi phan tich khéc nhau

Yéu s Nhiét 4§ trung binh thing (°C) T6ng lugng mua trung binh thing (mm)
Thi nghiém Rep+ERA40 | Reg+NNRP1 | Reg+NNRP2 | Reg+ERA40 [ Reg+NNRP1 [Reg+NNRP2
TBF 24 22,5 227 237,1 261,4 2254

TBO 24,4 160,6
TBRETBO 0,92 0,92 0,93 1.5 1,6 1,4
ME -1,9 -1,8 -1,7 76,5 100,8 64,8
MAE 2,0 1,9 1.8 12135 145,9 1353
MAE/TBO 0,08 0,08 0,07 0,76 0,91 0,84
r 0,94 094 0,94 0,61 0,46 0,46

Ghi chi: TBF Ia trung binh két qud mo phéng; TBO 14 trung binh quan trdc; r 14 hé s6 twong quan

4. Anh hwéng coa nhigt dd mit nwéc bidn

O day, voi hai ngudn sb liu SST 1a QISST (sb
ligu trung binh tudn) va sst_ mnmean (s6 liéu trung
binh thang), hai thi nghiém d& dwegc thyc hién:
Reg+SST1 (RegCM3 chay v&l OISST) va
Reg+SST2 (RegCM3 chay véi sst_mnmean). Céu
hinh clia RegCM3 dugc thiét 1ap twong tiy nhur trong
myc 3 trén a4y, ngoai trir viéc sl dung sé liéu
ERA40 [am LBC va so db tham sb héa dbi lvu Grell-
FC80.

Viéc so sanh két qua md phdng céc trurérng nhiét
d6 va hoan lwu cua hai thi nghiém (khdng dan ra
day) cho thdy gitra ching khéng cé sy khac biét
dang k&. S¢ khac nhau chi yéu thé higén & truémg
Iegng mura. Trén cac hinh 9, 10 din ra tdng lugng
mura thang md phéng clia Reg+SST1 vA Req+SST2
tinh trung binh cho cac thang miua déng va mia hé
trong théi ky 1996 - 1998,
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Co6 thé nhan thdy rng khdng cé sy khac biét vé
lwgng mwa md phdng cla hai thi nghiém trén cac
viing lyc dia trong ¢é hai mua. Sy phan b cac tam
mwa clng nhw d I&¢n cia chang hau nhw tring
nhau hoadn tean. Trong khi d6 trén cac vung dai
dwrong, hiéu ing cha SST dwgc thé hién & sw khac
biét v& phan b khdng gian cling nhu curérng 36 cac
tam mwa md phdng cla hai thi nghiém. Vi tri va
pham vi cac tam mura trén khu virc bién Dong Viét
nam, An D6 Dwong, viing bién phia déng Phillipine
(vé mua dong), va trén An D6 Dwong, phia déng
Indonesia (vé mua heé) cé sy dich chuyén va bién
dang. Nhin chung, vao mlua ddng, Reg+SST2
thuéng cho ligng mura trén bién thap hon mot it so
v&i Reg+SST1 va nguoc lai.

Vé nguyén tic, s liéu trung binh tudn (OISST)
mo ta tét hon bién dong theo théi gian clia SST so

Hinh 9. Téng lwong muwa thdng trung binh
mua déng (mm/thang) mé phéng theo
Reg+SS5T1(a) va Reg+SST2 (b)

Hinh 10. Téng Iwerng mua théng trung binh
mua hé (mm/thdng) mé phéng theo
Reg+SST1(a) va Reg+S8T2 (b)

v&i sd ligu trung binh thang (sst_mnmean), va do 46
sy chénh léch gira cac cyec tri trong OISST c6 thé
& Ién hon trong sst_mnmean. D6 ¢6 thé 12 Iy do co
ban khién lvgng mwra md phéng clia Reg+SST1 (st
dung OISST) thweng cao hon (thap hon) so vé&i
lwgng mwa mé phdng clia Reg+SST2 (st dyng
sst_mnmean) vao mua déng (moa he).

Méac dd vay, sir khac biét gitva hai trwérng hop
khong that sy r5 rang, nhat [a vao maa hé. C6 thé
cho réing, & day cac ngudn sb lidu SST khéng anh
hudng dang ké dén két qua mé phdng ctia md hinh.
Tuy nhién, trong mét chirng muyc nhat dinh,
Reg+SST1 phan nao phu hop véi CMAP (hinh 8)
hen so v&i Reg+SST2. Didu d6 clng dugc chiing
minh khi tién hanh danh gia két qua md phdng clia
hai thi nghiém bang cach so sanh va&i sb liéu quan
tric thyc té & Viet Nam (bang 2).

Béng 2. Céc chi s6 d4nh gi4 nhigt d6 va lvong mwa mé phdng cho Vigt Nam khi st dung céc
nguén sé ligu SST khéc nhau

Yé&u t& Nhiét 46 trung binh thing Téng lugng muta thing
Thi nghiém Reg+SS8T1 Repg+SST2 Reg+SST1 | Reg4SST2 _
TBI 22,1 22, 258,2 260,4 ,ﬁgfh&igc A
TBO 24,4 160,6 nhu béng 1.
ME ' 2,3 2,3 97,6 99,8
MAE 2,3 2,3 1280 129,1
r 0,94 0,93 0,60 0,40
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5. Két ludn

Trong bai ndy da trinh bay két qua thuc hién 5

thi nghiém sé dbi v&i mé hinh RegCM3 dé mod
phdng khi hau khu virc Viét Nam - Bong Nam A cho
3 mba dong va 3 miia hé th&i ky 1996 - 1998 khi sty
dung 3 loai s liéu tai phan tich toan ciu (ERA40,
NNRP1 va NNRP2) va 2 loai s6 liéu SST (OISST va
sst_mnmean) khac nhau. Két qua mé phdng d4
duwgc danh gia mdt cach dinh tinh khi s0 sanh v&i
cdac tap so lieu phan tich CRU (nhiét o) va CMAP
{(lwgng muwa), va danh gia dinh lwgng cho khu vige
Viét Nam thong qua cac chi s6 danh gia thong ke.
Qua d6 c6 thé rut ra mot sb két luan sau:

1) Anh hudng clia céc loai sb liéu tai phan tich

toan cdu khac nhau dbi véi nhiét dé va lvgng mua
mé phdng clia RegCM3 Ia khéng rd rét. Sy khac bigt
gitra c&c két qua md phéng la kha nhd, tuy vay vé
mua déng ching duoc thé hién rd hon vé moa he,
nhat la ddi voi lvgng mua.

10

2) Béi v&i khu vire Viet Nam, RegCM3 cho nhigt

d6 mo phdng thap hon quan tric, con legng mua
md phdng cao hon quan tric. Sai s6 tuyét dbi trung
binh cGa nhigt d§ md phdng tinh trung binh ndm vao
khoang 2°C, con lwgng mwa vao khoang 70- 90%
$0 v&i trung binh quan tric.

3) Xét trén tong thé, so véi cac loai sé ligu
NNRP1 va NNRP2, sb ligu ERA40 cho két qua mé
phdng clia RegCM3 phit hop nhét digu kién khi hau
bé mat khu vire Viét Nam va Béng Nam A,

4) Cac ngudn sé liéu SST hién ¢é chua thé sy
anh hwéng dang ké dén két qua mé phong nhiét 4o
va Irrgng muwa clia RegCM3. Méc da vay, trong mét
chirng myrc nhét dinh, sé liéu OISST cho két qua md
phdng phu hgp vdi thiec té hon so voi sd ligu
sst_mnmean, c& trén khu viec Bong Nam A va Viét
Nam.

Bai bao nay dwgc hoan thanh voi sy hd tro tir
phia Dai hoc Quéc gia Ha Noi trong khudn khd dé tai
QGTD.06.05. '

Tai liéu tham khao

Annette R. and Klaus D. (2000), “On the sensitivity of a regional Arctic climate model to initial and

boundary conditions”, Clim. Res., Vol. 14, pp. 101-

113.

Christensen J.H., Hewitson B., Busuioc A., Chen A., Gao X, Held I., Jones R., Kolli R.K., Kwon W.-T.,
Laprise R., Magafia Rueda V., Mearns L., Menéndez C.G., Réisénen J., Rinke A., Sarr A., Whetton P
(2007), ‘Regional Climafe Projections”, In: Climate Change 2007. The Physical Science Basis.
Contribution of Working Group | fo the Fourth Assessment Report of the Infergovernmental Panel on
Climate Change [Solomon, S., D. Qin, M. Manning, Z. Chen, M. Marquis, K.B. Averyt, M. Tignor and
H.L. Miller (editions.)]. In press, Cambridge University Press.

Cress A., Majewski D., Podzun R., Renner V. (1995), “Simulfation of European climate with a limited area
model. Part I: Observed boundary conditions”, Beitr Phys Atmos, Vol. 68, pp. 161-178
Dickinson R.E., Errico R.M., Giorgi F, Bates G.T. (1989), “A regional climate mode! for the western
United States”, Climatic Change Vol. 15, pp. 383-422,

Eiguindi N., Bi X., Giorgi F., Nagarajan B., Pal J., Solmon F.,, Rauscher S., Zakey A. (2003), RegCM
Version 3.0 User's Guide. PWCG Abdus Salam ICTP

Giorgi F., and Bates G. (1989), “The Climatelogical
Monthly Weather Review, Vol. 117, pp. 2325-2347

Tap chi Khi tugng Thuy vin

Skill of a Regional Model over Complex Terrain”,

* Thang 9/2008



10.

11.

12.

13.

14.

15.

16.

17.

18.

19,

20.

21.

Giorgi F., Bi X. (2000}, “A study of internal variability of a regional climate model”, Journal of Geophysical

Research Vol. 105 (D24), pp. 29503-29521.

Giorgi F, Mearns L.QO., Shields C. and McDaniel L. (1 995), "Regional nested model simulations of

present day and COZ2 climate over the Central Plains of the U.S", Clim. Change, Vol. 40, pp. 457-493.
Giorgi F. and Marninucci M.R (1981), “Validation of a Regional Atmospheric Model over Europe: Sensitivity
of Wintertime and Summetime Simulfations fo Selected Physics Parameterizations and Lower Boundary

Conditions”, Quaterly Journal of the Royal Meteorolpgical Society, Vol. 117, pp. 1171-12086.

Giorgi F, Marinucci ML.R. (1996}, “An Investigation of the Sensilivity of Simulated Precipitation to Model

Resolution and Its Implications for Climate Studies”, Monthly Weather Review Vol. 124, pp. 148-166.
Giorgi F, Mearns L.Q. (1981), “Approaches fo the simulation of regional climate change: A review”,

Rev. Geophys. Vol. 29, pp. 191-216.

Grell G.A., Dudhia J. and Stauffer D.R. (1994), A description of the fifth-generation Penn State/NCAR

mesoscale model (MMS5), Tech. Note TN-398+IA, Technical report, National Center for Atmospheric

Research

Jones R.G., Murphy J.M., Noguer M. (1995}, “Simuttion of climate change over Europe using a nested

regional-climate model. Part I: Assessment of control climate including sensitivity to location of lateral

boundaries”, Quart. J. Roy. Met. Soc. Vol, 121, pp. 1413-1449.

Jones P.D., New M., Parker D.E., Martin S., Rigor [.G. (1998), “Surface air temperature and its vanations

over the last 150 years”, Reviews of Geophysic Vol. 37, pp. 173-199.

Kato H., Hirakuchi H., Nishizawa K. and Giorgi F. (1999}, “Performance of the NCAR RegCM in the
simulations of June and January climates over eastern Asia and the high-resolution effect of the model”,
J. Geophys. Res., Vol. 104, pp. 6455-6476.

Kato H., Nishizawa K., Hirakuchi H., Kadokura S., Oshima N., Giorgi F. (2001), “Performance of
RegCM2.5/NCAR-CSM Nested System for the Simulation of Climate Change in East Asia Caused by

Global Warming”, Journal of the Meteorological Society of Japan Vol 79, No. 1, pp. 99-121.

Laprise R., Caya D., Giguére M., Bergeron G., Coté H., Blanchet J.-F, Boer G. J., McFarlane N. (1998},
“Climate and Climate Change in Western Canada as Simulated by the Canadian Regional Climate

Model”, Atmos.-Ocean Vol. 36 (2), pp. 119-167.

Leung L.R., Ghan S.J. (1999), “Pacific Northwest climate sensitivity simulated by a regional climate

model driven by a GCM”, J. Climate Vol. 12, Part I. pp.2010-2030., Part ll: pp. 2031-2053.

Machenhauer B., Windelband M., Botzet M., Jones R. and Déqué M. (1996}, Validation of present-day
regional climate simulations over Europe: Nested LAM and variable resolution global model simulations
with observed or mixed layer ocean boundary conditions, MPI Reprof No. 191, MPI, Hamburg, Germany.

Machenhauer B., Windelband M., Botzet M., Christensen J.H., Deque M., Jones R., Ruti PM., Visconti
G. (1998), Validation and analysis of regional present-day climate and climate change simulations over

Europe, MPI Report (275), MPI, Hamburg, Germany.

McGregor J.L. (1997), “Regional climate modelling”, Meteorology and Atmospheric Physics Vol. 63,

pp. 105-117.

Tap chi Khi tugng Thuy vin * Thang 9/2008 11



