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MO DAU
Thong tin du bao khi hau luoén nhan dugc su quan tdm trong cac hoat dong cua
nhiéu linh vuc kinh té-xa hoi. Tuy theo ting diéu kién cu thé, phuong phép tiép can
bai toan du béo khac nhau, mot cach twong ddi, ¢ thé chia phuong phap mé phong
va du bao khi hau thanh ba hudng.

Phuong phap thong ké, sir dung tap s6 liéu quan trac hay s liéu phan tich lai
toan cau dé 1am nhan t6 dy bao khi hau. Tuy nhién, cac nhan td duoc lwa chon
thudng phu thudce vao chu quan cua con ngudi. Vi vy, dé ting tinh doc 1ap cho cac
nhén t6 du bao nguoi ta da st dung ki thuat phan tich ham truc giao thuc nghiém
(EOF) v61 muc dich tao ra cac bién tht sinh. Hon nita, nhuoc diém ciua mo hinh
thong ké 1a chi nam bat dugc cac hién twong c6 quy luat va gip sai sd 16n ddi véi
cac hién tuong phi quy luat. Do d6, bai toan du bao cang khéng chinh xac trong
diéu kién hién nay, khi tac dong ciia bién d6i khi hau dén thoi tiét va khi hau ngay
cang 10 rét.

Mot cach tiép can khac dang duoc sir dung rong rai 1a phuong phap “chi tiét
hoa théng ké” (Statistical downscaling). Co nghia bién dau vao ctia mé hinh thong
ké dugc ldy tir cac trudng dau ra ciia md hinh dong luc. Pay 1a cach tiép can hop li
d6i voi cac nudc dang phat trién va kém phat trién, han ché tai nguyén tinh toan,
nhung mang lai hiéu qua kinh t& dang ké. Tuy nhién, nhuoc diém ctia phuong phap
1a phu thudc vao truong md hinh toan cau véi do phan giai “kha tho” (vai traim km),
nhiéu tinh chat dia phuong da bi lam “tron” nhu dia hinh, mat dém, .... trong khi,
day la tac nhan chi phdi manh m& dén khi hau dja phuong. Vi vdy, cach tiép can nay

cho két qua khong cao va thuc sy c6 ich khi d6 phéan giai toan cau tang lén.

Phuong phap mo hinh hda khi hau khu vuc dugc bét nguén tlr viéc cai tién mo
hinh dy béo thoi tiét quy mé vira cho muc dich mé phong cac truong khi hau qua
khr, trong d6 mé hinh khi hau khu vuc duoc 1ong (nest) vao mot mé hinh toan cau
nao d6 hoic mé hinh khu vuc lay diéu kién bién va diéu kién ban dau tir cac trudng

phan tich cia mo hinh toan cau. Tuy nhién, do hiéu biét ctia con ngudi vé ty nhién



va kha ning chi tiét hoa cac qua trinh vat Ii c6 han, gay nén sai sb trong cac trudng
mo phong khi hau. Lién quan dén van dé nay gém dong lyc hoc va tham sb hoa vat
If trong m6 hinh. Pong liwc hoc mé hinh thudong dugc nghién ciru chu yéu 1a trudong
ban dau, kich thuéc mién tinh, d6 phan giai va do rong ving dém. Véi trudng ban
dau hién nay dang duoc sir dung 13 truong phan tich lai toan cau voi do phan giai
khac nhau chu yéu tir ERA40, NCEP/NCAR va c6 nhirng nghién ctru di chi ra rang
mua ndi suy vé diém tram ctia NCEP/NCAR luén cho cao hon ERA40 khi so sanh
v6i két qua mua quan triac. Vé kich thuéc mién tinh, d6 phan giai phu thudc vao
ting khu vuc dia If cu thé, mién tinh khdng nén dit trén khu vuc c6 dia hinh qua
cao, do rong vung dém khoang 5 nat ludi (m6 hinh RegCM3, MM5, PRESIS,
REMO,....). Trong khi d6, van dé tham s6 hoa vat Ii thudng tap trung thir nghiém
cac so d6 tham sb hoa dbi luu, tham s6 hoa bé mit, tham s6 hoa 16p bién va sol khi,
chi mot thay doi nho trong cac so do tham sé héa vat i s& cho két qua mo phong
khac nhau. Hién nay, nhimg cai tién vé dong luc hoc va tham sé héa vat Ii trong
RCM, ciing nhu ting dd chinh x4c cta so liéu phan tich lai do bo sung thém céc
nguén $6 liéu quan tric khac nhau nhu vé tinh, radar, tham sat may bay, .. lam giam
dang ké sai s6 hé thong trung binh khu vuc clia cac truong md phong, giam khoang
2°C sai sb nhiét do, 50-60% sai sb vé lrong mua. Song song véi cach lam trén, Cac
nghién ctu vé RCM khac nhau di duoc so sanh dé tim ra su khac biét cling nhu vu
nhuge diém ciua mo hinh.
Tinh cip thiét cia dé tai

Nhiéu bang chig da chimg t6 bién d6i khi hau, tiéu biéu 1a sy néng lén toan
cau c6 lién quan mat thiét v6i nhitg bién d6i bat thuong cua didu kién thoi tiét, khi
hau nhiéu noi trén Trai dat, trong d6 c6 Viét Nam. Trudc nhu cau thuc tién do, cac
nghién ctru vé du bao/dy tinh khi hau twong lai duoc nhiéu nha khoa hoc trong,
ngodi nudc quan tim va coéng cu hiru ich dé giai quyét van dé trén 1a sir dung cac
mo hinh khi hau, bao gdm ca mé hinh toan cau va cdc RCM. Tuy nhién, hién nay
chét lugng du bao/du tinh khi hau bang phuong phap nay con hét stc khiém tén,

dic biét & Viét Nam hau nhu chi ding lai & mtrc d6 thir nghiém. Nguyén nhén 1a do



sai s& noi tai cia mé hinh (kha ning/ki ning ciia mo hinh) va sai sb trudng sb liéu
dau vao. Do do, viéc danh gia ki nang cua mo hinh khi hau, béng viéc mo phong lai
khi hau qua khtr cho tung khu vuc, 1a viéc lam hét st quan trong, muc dich dé tim
ra diém yéu/manh cua mo hinh, phuc vu bai toan dy bao/dy tinh khi hau tuong lai.
Dung trude yéu cau cip thiét d6, chung t6i da lya chon dé tai “Nghién ciru tng
dung mé hinh s6 dé mé phéng khi hau nhié¢u nim cho khu vire Viét Nam va lan

can” nham gdép phan nao d6 vao viéc giai quyéet nhiém vu quan trong trén.
Muc dich cua luan an

o Lua chon bo tham s6 dong lyc va tham sb vat 1i trén co so phan tich cac

két qua nghién ctru trong va ngoai nudc vé€ van dé nay;

o Danh gia ki ning mé phong khi hau khu vyc Viét Nam va lan can bang

mo hinh khi hau khu vuec.
Poi twong, phwong phap va pham vi nghién ciru luin dn
Déi tuong nghién ciru: Cac truong mo phong tir md hinh khi hau khu vyc nhu:
Trudng hoan luu, te d6 gid trung binh, nhiét d6 trung binh bé mit, luong mua,
nhiét do tdi thip trung binh, tdi thip tuyét ddi, t6i cao trung binh va tbi cao tuyét
doi.
Phuong phap nghién ctru:
o Phuong phap s6: M6 hinh hoa khi hau khu vuc
o Phuong phap danh gia tryc quan
o Phuong phap thong ké: Tinh toan thong ké cac chi sé danh gia sai sd
mo hinh nhu ME, MAE, RMSE, HSTQ, tan suat ¢6 diéu kién va danh
gié hai pha.
o Phuong phap phan tich, tong hop
Pham vi nghién ctu: Khu vuc Viét Nam va lan can, dac bi€t cha trong phﬁn

d4t 1ién va 1anh hai Viét Nam



Nhirng dong gép méi cia ludn an

(@)

ba tng dung dugc MMS5 (phién ban danh cho khi hau) chay mo6 phong khi
hau (1982-2000) cho Viét Nam véi d6 phan giai cao (36km);

Lam rd mot phan nguyén nhan 1am giam trudng nhiét d6 mo phong trong
mua thu, mua dong va mua xuan, 1a do dp cao lanh luc dia m6 phdéng co
cudng d6 manh & myc thap, két hop véi ranh gio tay trén cao dugc khoi
sau va mo rong;

Lam rd mot phan nguyén nhan sai s trong két qua mé phong nhiét do cuc
dai 1a do m6 hinh chua mé phong dlng vi tri cling nhu cuong do cua ap
thap An - Mién, ap cao can nhiét déi va hiéu tng cua dia hinh trong mo
hinh MM5;

Lan dau tién & Viét Nam di ap dung thanh céng phuong phap danh gia
truong mua trén ludi va két luan duoc néu trong ludn an dam bao do on

dinh va dang tin cdy.

Y nghia khoa hoc va thyec tién ciia luin an

(@)

Céc két qua cua ludn an d3 gép phan 1am sang t6 mot sé nguyén nhan giy
sai s6 trong mo phong khi hau nhiéu nam khu vuc Viét Nam va lan can cua
mé hinh khi hau khu vuc, dic biét 13 mé hinh MM5 véi diéu kién bién
ERA40;

Két qua ciia luan an 1a mot trong nhiing co sé khoa hoc quan trong trong
viéc dinh hudng img dung moé hinh dong luc trong du bdo va du tinh khi

hau ¢ Viét Nam.

Cau tric lugn an

Ngoai phan m¢ dau va két luan, luén an dugc chia lam 4 chuong, cu thé ndi

dung cac chuong nhu sau:



Chuong 1 trinh bay cac nghién ctru trong va ngoai nudc veé cai tién vat li, dong
luc hoc va kha nang mo phong nhiéu ndm cta cac RCM. Muc dich cua chuong nay
nham lam rd cac van dé dang dugc quan tam trong RCM hién nay, qua do c6 thé lya

chon duoc bd tham s6 dong luc va vat li cho khu vuc nghién ciru.

Chuong 2 giéi thiéu ngudn sb liéu, phuong phap va yéu té dugc lwa chon dé
danh gia.

Chuong 3 trinh bay cac két qua danh gia vé ki ning mo phong mot sd dic
trung trung binh ctia mé hinh MM5, thong qua ba yéu t6 chinh, chi phdi khi hau
ting ving nhu hoan luu, gid (huéng va tée do), nhiét do va luong mua.

Chuong 4 trinh bay cac két qua danh gia ki ning mo phong mot sé dic trung
cuc tri nhu nhiét do tdi cao trung binh, tdi cao tuyét ddi, toi thép trung binh va tdi

thap tuyét doi.



Chwong 1: TONG QUAN NGHIEN CUU MO HINH HOA
KHI HAU KHU VUC

1.1 Tinh hinh nghién ciru ¢ ngoai nwéc

M6 hinh khi hau khu vuc (RCM) 1& mdi quan tdm chinh cta nhiéu nha khi
tuong. Boi vi, md hinh toan ciu c6 do phan giai thé nén khong thé biéu dién dugc
cac qua trinh quy mo nhd, khong thé chi tiét hoa cho timg khu vuc cu thé. Do do,
viéc ha quy mo tir mo hinh toan cau bang mé hinh c6 d6 phan giai tinh s& cho ta két
qua md phong chi tiét hon cho timg khu vuc nhé. Vi thé san pham nay s& rat hiru

ich cho ngudi sir dung néu chat lugng tét.

Phuong phép 16ng khu vuc phan giai cao vao mé hinh toan cau duoc sir dung
rong rdi trong nghién ctru cling nhu trong nghiép vu du bao thoi tiét (NWP). Véi
RCM thi dén nam 1989 méi ¢ nhitng nghién ciru bude dau. Dickinson vcs., (1989)
hay Giorgi (1990, 1991) [58] di dua theo cach tiép can NWP. Cho dén nay cach
lam nay da duoc nghién ctru va phét trién rong rai trén thé gidi. Trong d6 c6 thé ké
dén mot vai dai dién RegCM3, MM5CL, REMO, PRECIS hay WRF. Déi voi
MMS5, Leung va Gahn (1998) [63] da phat trién thanh dang RCM - dwa duoc céc

dac trung khi hau c6 thé so sanh véi quan trac & quy mo khu vuec.

Cac RCM duoc phan tich véi do phan giai ngang cao hon rat nhiéu khi sir
dung diéu kién ban dau va diéu kién bién xung quanh tir s6 liéu phan tich lai (Rea-
nalysis data), vi IC, LBC duoc xem gin nhu 13 trang thai thuc ctia khi quyén va
dugc coi nhu 13 trudng du bao toan cau “hoan hao”. Chinh vi vay, ngudi ta sir dung
céc truong phan tich lai dé nghién ciru va danh gia ki nang ciia RCM. Tuy nhién, ki
nang cua mo hinh con phu thude vao ban chat dong luc hoc (mién tinh, d§ phan giai
ngang va thang ding, thoi gian khoi dong mo hinh, ving dém (Buffer zone),
phuong phap xu 1i bién, diéu kién ban dau va diéu kién bién xung quanh,...) va vat Ii
cua mo hinh (tham s6 hoa d6i luu, tham sb hoa bure xa, tham sb hoa 16p bién, tham
s6 hoa vi vat 1i may, tham sd hoa bé mit,...). Do d0, viéc nghién ciru, phat trién va

ci tién RCM véi s6 liéu dau vao 1a so liéu phan tich lai thuong duge sir dung trong



cac bai toan moé phong, khao sat do nhay (Sensitivity testing) thong qua viéc danh
gia mo phong khi hau quéa khir cua chung.
1.1.1 P nhay ciia RCM v6i mién tinh, diéu kién ban diu va diéu kién bién

Viéc lya chon diéu kién bién, diéu kién ban dau va mién tinh anh huéng rat
nhiéu dén két qua mé phong. Kich thude mién cang nho, anh huéng cia LBC dén
két qua md phong cang 16n (Giorgi ves., 1993b [57]; Seth va Giorgi, 1997 [79]).
Nguoc lai, khi mién tinh c6 kich thudc 16n, két qua moé phong chu yéu phy thude
vao ki nang mo phong cua mo hinh. Thoi gian tich phan cang dai sy thich ing cta
mo hinh dbi véi tac dong cua dicu kién bién cang giam, din dén sy khong phu hop
giita mod phong ciia mo hinh va tac dong quy mo 16n tir diéu kién bién truyén vao.
Do do, phai hét strc than trong khi lya chon mién, dic biét mién phai dugc chon phu

hop v6i khu vuc can nghién ciru d6 nhay.

Warner vcs., (1997) nhan dinh, kich thudc mién phai da 16n sao cho nhiing tac
dong dia phuong, ting do phan giai khong bi han ché khi sir dung cac diéu kién bién

khac nhau [87].

Hon nita, Kato vcs., (1999) cho rang, dé cai thién két qua ctia mé hinh RegCM
khi m6 phong xody thuan, mua, nhiét d§ cho khu vuc Péng A bao g6m Nhat Ban

thi bién xung quanh phai dugc mé rong ra ngoai vé phia Tay va phia Nam [62].

Trong khi d6, Liang vcs., (2002) [64] dua ra mién tinh t6i wu nhat cho RCM
dugc lya chon sao cho biéu dién chinh xac nhat cac qué trinh vat Ii chu dao, giam
dén murc tdi thiéu sai s6 trén bién.

Nhin chung, mién tinh ctia md hinh nén bao quanh tit ca cac ving c6 hoan luu
anh hudng truc tiép dén khi hau khu vuc, tranh dit bién trén nhirng khu vuc c6 dia
hinh phtrc tap va nén mé rong dén chimg nao cé thé nhung khong mé rong qua vé

phia mién nhiét d6i do sd liéu tham sat thua thot.

Ngoai ra, viéc lya chon mién tinh con phu thudc vao nguodn so liéu dau vao. Vi

LBC c6 thé anh huéng dén d6 nhay cua cac tham sé ndi tai trong mé hinh (Seth va



Giorgi, 1997 [79]) hodc co6 thé anh hudéng khong dang ké (Bhaskaran vcs., 1998
[34]) hodc c6 anh hudng & cac khu vuc dia hinh cao, tao ra cac nhiéu dan dén két
qua mo phong khong dang tin ciy (Hong va Juang, 1998 [60]) va anh huong dén
qua trinh mé phong mua (Zangl G., 2009 [93], Zou va Kuo, 1996 [96])

Liang vcs., (2002) [64] cho ring, cung mdt mién tinh, cac md phong cia RCM
c6 thé it nhay khi LBC st dung s liéu phan tich lai NCEP/NCAR hon ERA40. Mit
khac, Simmons vcs., (2004) [81] chi ra, ERA40 cho xu thé nhiét 6 gan véi CRU
hon NCEP/NCAR, khi xét HSTQ va d¢ 1éch chuan tinh cho ting khu vuec.

Bang 1.1: HSTQ giita ERA40, NCEP/NCAR va CRU, d6 1éch chuan nhiét do
trung binh thang cia CRU va ERA40, NCEP/NCAR [81]

HSTQ giai doan 1958-2001
Ban cau Bic = BancauNam = Chau Au Bic My Chau Uc
ERA40 0,983 0,926 0,996 0,987 0,925
NCEP/NCAR 0,934 0,876 0,981 0,967 0,941
Po 1éch chuin giai doan 1958-2001
ERA40 0,06 0,09 0,09 0,12 0,22
NCEP/NCAR 0,12 0,11 0,18 0,19 0,19
Moonney P.A vcs., (2011) [75] thuc s .
hién so sanh s6 ligu nhigt do cia ERA40,  _ = .
ERA-Interim va NNRP1 tai mot s6 diém .o
tram thudc vung Iceland cho mua dong va E 1 ” . o .
mua he (hinh 1.1). Két qua tinh toan cia £ |
tac gia cho thdy, mua dong cho sai s6 16n '
hon mua hé, NNRP1 cho sai sd 16n hon > ' *
Winter Summer
ERA40 va ERA-Interim trong ca hai mua. e lomp e
® ERA interim ERA interim

Mot diém nita c6 thé nhan thiy rd la
Hinh 1.1: MAE cho NNRP1, ERA40,

ERA-Interim cho mua déng va mua he,

khong c6 sy khac nhau dang ké giira
ERA40 va ERA-Interim mac du d¢ phan

giai ngang cua chung khac nhau. tai bon tram thudc Iceland [75].

Trong khi, Chang va Sousounis (2000) [38] xay dung ki thuat tao diéu kién



ban d4u cho mé hinh MM5 bang cach |i twéng hoa d6 cao dia hinh, dit sir dung, dic
diém mién tinh trong TERRAIN, c6 nghia 13 truong khi ap bé mat, d6 4m tuong
dbi, do cao, gi6 va nhiét do duogc chuyén vé ludi kinh-vi do toan cau trude khi méd
hinh ndi suy. Cach 1am nay cho phép lua chon phép chiéu ban d6 khac nhau. Uu
diém cua phuong phap 13 LBC khong b gi6i han va rat linh dong. Sy linh dong thé
hién & diém sau: 1) Khong cAn mot mién tinh c6 dinh ma kich thudc mién tinh duoc
tinh bang s6 nguyén 1an budc song truyén vao; 2) Hiéu tng dia hinh hay qué trinh

nhiét s€ loai bo ngay ¢ bién phia Bong.

Smith vcs., (1995) [80] str dung SHM lam diéu kién ban dau cho MM5 (do
phan giai 36, 12 va 4km) da cai thién dang két qua mo phong (hinh 1.2) cho phia
tdy Pennsylvania. SHM c6 kha ning nam bat duoc khu vuc dat kho/udt, md phong
rat tét & do sau 16p dat 30cm, nhay v61 mua, sy thay ddi cua 16p phu thuc vat va
thoi gian dé tao ra can bang gitta SHM va MM5 khoang hai thang.

Thoi gian
o

t=0 t=t,

1
1

n
»

|
—

Mién tinh thoi gian cia SHM > < Mién tinh thoi gian ciia —>
/|= (Thoi ky can bang) T Penn State/NCAR MM5

Profile SHM Profile can bing SHM
(So @6 SHM) (Pau ra cua SHM va dicu kién
ban dau cho MM5)

Hinh 1.2: So ¢6 SHM va Penn State/NCAR MMS5 [80].
1.1.2 P nhay ctia RCM v¢i vung dém va phwong phap xir li bién

Thong thuong RCM cép nhat LBC sau khoang thoi gian 6 gio va qué trinh
truyén thong tin tir trudng toan cau vao RCM phai thong qua ving dém (la dai bén
ngodi ciia mién tinh mé hinh vao phia trong - hinh 1.3). Viéc lwa chon khoang cach
ving dém bao nhiéu nut ludi dé khong qua xa so véi bién ngoai va ciing khong qua
gan dé gay “sb¢c” trén bién.

Nghién ctru gan day cua Marbaix vcs., (2003) [65] vé phuong phap xtr I bién

véi mot vai profile giam du (Relaxation) cho mo hinh MAR cua Phap, trong do6 cac
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cac profile dugc dem ra nghién ctru gom: (1) Tuyén tinh cua Anthes (1989), (2)
Parabol ctia Davies (1976), (3) Lily thira cta Giorgi (1993), (4) Téi vu cia Davies
(1983) va tbi wu cia Lehmann (1993) (bang 1.2).

Bang 1.2: Céc profile nghién ctru (46 16n cta hé sé giam du 1a ham cta khoang

cach ving dém, s 1a s6 diém giam du).

Profile Do rong vung dém Tac gia
Dang tuyén tinh . 5 didm
N -Stl-] : Anthes vcs., (1989)
i s—1 9 diem
Dang parabol %
s+l j) 5 diém Davies (1976)
N, = ( ST ) 9 didm Marbaix (2000)
Liy thura M = 07 5
3 2-] M = 1 9
N;j = eXp( j diém  Giorgi vcs., (1993)
M = 1
M = 3 30
Ti uu cua Davies 2 )
C_/C. =100 5 diém Davies (1983)
T6i wu ciia Lehmann 2 h
C. /C,. =1000 9 diém Lehmann (1993)

Dic biét, profile dang tuyén tinh cta Anthes vcs., (1989) duoc st dung dé mé
phong khi hau sém nhat trong MM5 véi s6 diém néi long 4 nat ludi (s = 4). Co thé
nhan thiy profile ndy khong thich hop véi mién tinh 16n, ngay ca khi ving dém
dugc mo rong hon. Didu nay duoc Giorgi ves., (1993) thira nhan khi thir nghiém

trén RegCM2 v&i mién tinh 16n.

Gid tri RCM két hop LS Di&m "ngi long" cudi  Mién tich phén cla RCM
1 Viang dém |
. I I I 1 1 ] 1 bx
=1 2 3 4 s
I
LBCs

Hinh 1.3: So d6 biéu dién ving dém [65]

Vi profile parabol va s = 5 dugc Davies (1976) stir dung trong mé hinh MAR.
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Mic dau két qua cho tét hon profile tuyén tinh nhung C_ /C.. =1000 quéa 1on.
Profile dang lily thira dwgc Giorgi ves., (1993) [57] kiém nghiém trén RegCM2.
Tinh ning dic biét cua profile nay 1a c¢6 kha ning “ndi 16ng” trén toan bd mién tinh.
Do d6, Marbaix vcs., (2003) [65] da thur nghi€ém véi profile nay véi d rong vung
dém 5, 9, 11 va 30. Viéc kiém tra do nhay dua trén danh gia hi€u tng phi vat li
(nhiu) ¢ gan bién va thi tuc néi long Newton trén “ving dém 5 nit lwéi” cho két

qua mé phong tot nhat.

Liang vcs., (2002) [64] tién hanh khao sat anh hudng ctia ving dém dén phan
b theo khong gian va thoi gian trong khu vuc i chinh (Major Flood Area - MFA)
mua hé nam 1993 tai ving Midwest. Két qua mé phong cia RCM khéng tot khi mo
rong ving dém phia Nam, vé mién nhiét d6i noi c6 sai s6 tir truong dicu khién rat
16n. Song song vdi cach lam nay thi nhitng nghién ciru vé phuong phap cap nhat
bién ciing duoc tién hanh. Cac phuong phap cip nhat bién trong RCM bao gdm: (0)
bién ¢ dinh; (1) bién giam du dang tuyén tinh; (2) bién bién doi theo thoi gian; (3)
bién bién ddi theo thoi gian két hop v6i phan tich truong dong; (4) bién xbp
(sponge); (5) bién giam du dang liiy thira ty nhién. Trong d6, bién cb dinh c6 nghia
1a cac gia tri cia moi trudng tai cac diém ludi trén bién duge giit ¢6 dinh bang gia
tri cta chung tai budc thoi gian dau tién ctia mo hinh. Bién bién d6i theo thoi gian
la cac gia tri cua cac truong trén vung dém la phan tich lai/du bdo tr mo6 hinh toan

cau vao timg khoang thoi gian tuong Gmg.

Nhitng nim gan ddy, phwong phap xir 1i bién “giam du” duoc sir dung rong réi
cho RCM (Christensen vcs., 1997). Bién “giam du” nghia 1a cac gia tri mé phong
clia mo hinh trén viing dém tién dan vé gid tri phan tich cua bién quy mo 16n trén
bién va duoc xem nhu 12 phuong phap dong héa sb liéu don gian (Davies va Turner,
1977). Véi MMS, phuong phap xtr i ving dém dau tién duogc sir dung ki thuat néi
long ctia Davies va Turner (1977), cach lam nay chi cho phép dong héa sb liéu gi6
ngang, nhiét do, béc hoi va nhidu dong khi 4p phi thuy tinh. Nam 1994, Grell ap
dung hé s6 néi 1ong a(l) = (L-)(L-1) (L 1a d6 rong ctua vung dém) cho MMS5. Tuy
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nhién, so dd khong ap dung dugc khi thir nghiém véi mién tinh 16n 1a do hé sé néi
1ong bi anh hudng 16m béi mién “me” (GCM) va 1am tron qua manh v6i mién “con”
(RCM). Do d6, Giorgi vcs., (1993) [57] dua ra hé s6 néi long giam tuyén tinh theo
quy luat ham mil, cach 1am nay da cai thién dugc két qua mo phong dot Iyt mua he
nam 1993. Mic dau vy, c6 nhiéu y kién cho rang ki thuit ndy c6 mot vai van dé
nhu: Tht nhit so d6 nay c6 thé 1am mat can bang khdi luong (c6 su khac biét giira
c4c dong trong RCM va dong quy mé 16n); Thir hai 13 néu truong diéu khién va mo
hinh déu & trang thai cAn bang dia chuyén thi so d6 do giam du gdy ra su mét cin
bang ndy (MacDonald, 2000). Diéu niy c6 nghia 13 hai trudong cin bing s& sinh ra
mot truong khong can bang dudi tic dung cua qué trinh xir 1i ving dém bang

phuong phéap giam du.
1.1.3 Py nhay ciia RCM véi d§ phan giai mo hinh

Viéc Iya chon d6 phan giai trong thiét lap thar nghiém cho RCM 1a rat quan
trong. Khi thay d6i d6 phan giai ngang c6 thé din dén hiéu chinh cac tac dong vat li
va tham s6 hoa. Viéc thay d6i d6 phan giai ngang khac nhau “cé thé biéu dién thong
qua “long ghép” mét chiéu (Christensen ves., 1998; McGregor vcs., 1999), “long
ghép” hai chiéu (Liston vcs., 1999) hodc bién d6i ludi ngang tron hon (Qian va
Giorgi, 1999)[8]”

RegCM vé6i do phan giai 20km dugc 10ng ghép vao mé hinh khi hau toan cau
ECHAMS3 (d6 phan giai 120km) cua Vién khi tugng Max Planck (Puc) dé mo
phong khi hau khu vyc phia tdy Alpine (Marinucci vcs., 1995). So voi ECHAM3,
RegCM3 mé phong tot hon lwong mua, hau hét 1a do hiéu (mg dia hinh manh hon
ctia mo hinh. Bate vcs., (1995) thi nghiém mo phong trong hai nam vdi d§ phan giai
60 km cho khu vuc Great Lakes voi diéu kién bién va diéu kién ban dau dugc cung
cAp tir md hinh toan cau. Mot nghién ctru khac duoc Giorgi va Marinucci (1996) 1a
kiém tra d6 nhay mua mo phong véi dd phan giai ngang 200 dén 50km (c6 tinh dén
anh huong cua dia hinh) cho thang 1 va thang 7 trén khu vuc chau Au [56]. Khi lay

trung binh trén toan lyc dia, tong luong giang thily nhay véi diém luéi khong gian
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hon hiéu Gng dia hinh. Phin bd cua giang thuy phu thudc 16n vao phan bé cua dia
hinh, c6 nghia phan bd mua anh huong rat 16n dén tinh chit coa vung, dac biét la
khu vuc c6 dia hinh phuc tap. Ngoai ra, cac bién khac nhu luong may, cac thong
luong nang lwong bé mat va phan b cia giang thuy ciing nhay ddi véi do phan giai.
Diéu d6 c6 nghia khi thir nghiém mé hinh véi do phan giai cao thi anh hudng cia
hiéu tng vat Ii (ddc biét 1a dja hinh) rAt manh, nhu nghién ctru cta Kato ves., (1999)
[62] chi ra nhitng khu vuc c6 dia hinh phuc tap thi viéc tang d¢ phan giai ngang
khong cai thién dang ké nhiét do toan vung nhung lam bién ddi nhiét 46 cua mot sb

dia phuong.

Colle vcs., (2001) [47] chi ra su cai thién vé bias, chi s6 ETS (Equitable Treat
Skill), RSM (Root Mean Square) khi tdng dd phan gidi cia m6 hinh MMS5 tir 36km
dén 12km. Tuy nhién, khi ting d6 phan giai tir 12km dén 4km, ki niang ctia mé hinh
¢6 phan han ché d6i v6i mua 16n va chi s6 RSM déu cho sai s6 16n d6i véi o phan
giai 4km.

Christensen (1998) [46] cho thay viéc thir nghiém mé phong 9 nam véi do
phan giai 57 km cai thién dang ké vong tuan hoan nudc so v&i mo hinh toan ciu.
Tuy nhién, khong tranh khoi sai s6 hé thong c6 ngudn gdc tir mo hinh toan cau. Vi
li do d6 ma cac RCM nén sir dung s liéu phan tich NWP toan cau chat luong cao
hon 14 dau ra cia GCM. Nhimg thap ky sau d6, mot s6 nghién ctru cho khu vuc Up-
per Danube nhu Grell ves., (2000) mod phong 5 ndm véi do phan giai 1an luot 60, 15
va 1km cho khu vuc chau Au bao gdm Bavaria va mot phan day nti Alpine. Mua
mo phong ¢ xu thé giam déan tir dinh dén chan nai va c6 su khac biét vé lugng mua
giita cac d6 phan giai. Nghién ctru ctia Suklitsch ves., (2008) da sir dung sd lidu
phan tich lai ERA40 lam trudng du vao cho mé hinh khu viuee CCLM, d9 phan giai
10 km mé phéng cho ving nai Alpine. Két qua md phong md hinh rat nhay véi do
phan giai ngang va thang dimg hon cac thay doi trong cac so d6 tham sb héa. Gao
ves., (2006) kiém nghiém vai trd cia d6 phan giai ngang 1én giang thily mo phong
khu vuc Pong A véi dd phan giai ngang 1a 45, 60, 90, 120, 180, 240, 360 km va

viéc tang d6 phan giai cho md hinh di cai thién két qua mo phong mua khu vuc
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bong A. Ong cho ring, d6 phan giai 60km hodc cao hon nita 14 pht hop mé phong
mua cho khu vyc nay. Nghién ctru gan ddy caa Zangl G. (2009) [94], sir dung MM35
d6 phan giai 45km mé phoéng cho khu vuc ving nui Alpine va dai dit phia trudce
cua vung nay. Cac yéu td duoc lua chon dé phan tich 1a mua, nhiét do bé mit va
nhiét do diém swong. Két qua nghién ctru chi ra ring, mua chiu anh huéng rat 16n
boi dia hinh, diéu d6 dwoc thé hién khi so sanh két qua giira cac so dd trong hai hé
toa do sigma va h¢ toa do z. Pdi voi nhiét do, trong tat ca cac truong hop, két qua
kha phu hop voi thuc té, thudng tré pha hon so vdi tham sat 15 phut. V&i nhiét do

diém suwong cho két qua mo phong kha tét, c6 xu thé vuot chudn vao thang 7.
1.1.4 Py nhay cia RCM véi thoi gian khéi dong mo hinh

Thoi gian khéi dong mo hinh (spin-up) 1a khoang thoi gian can thiét dé mo
hinh dat dugc su can bang khi hau (sy can bang giita 16p khi quyén bén trén va bé
mit). Piéu d6 c6 nghia la thong tin tir diéu kién bién xung quanh xdm nhap vao
mién mé hinh va tao ra cAn bang dong luc giira thong tin cung cap boi LBC va vat li
cung dong luc noi tai cia mo hinh, bién dbi phu thudc vao kich thudc mién tinh,
mua (Giori vcs., 1993b). Do hé théng khi hau ¢ nhiéu thanh phan véi quy mé thoi
gian khac nhau, nén thoi gian spin-up ciing khac nhau, c6 thé 1a mot thang hoic
hang nam. Wang vcs., (1996) [86] chon thoi gian Spin-up 5 ngay trong thir nghiém
mo phong sy kién mua 16n nam 1998 trén khu vuc Pong A. Femandez vcs., (2006)
chon thoi gian spin-up 15 ngay sau khi sit dung 2 mé hinh khi hau khu vyc la
ETACLIM va RegCM3 dé nghién ctru qua trinh trao ddi nuée va ning luong qua bé
mat trén khu vuc Dong Au va chau My, PRECIS chay mo phéng nhiéu nim véi
thoi gian spin-up 12 1 thang, .... Thoi gian spin-up dai nhat c6 lién quan dén ché do
thily van bé mat do anh hudng nhiét do cac 16p dat sau va do am dat (Denis vcs.,
2002 [49]) dé tao ra sy cn bang giita khi quyén va bé mit. Chuan Li Du vcs.,
(2010) [40] cho rang phai mat dén 20 nim méi dat duoc trang thai can bang do am
dat & do sau 1,5m (hinh 1.4).

Tuy nhién trong RCM, nhiéu khi khong cdn dén thoi gian nay néu trudng
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nhiét do va d6 Am dat duge léy tur truong ban dau sin c6, nhu MMS5 véi lua chon so
d6 bé mat Noah. Hon nira, thong sd vé thoi gian spin-up it duoc dua ra trong cac
thir nghiém trir khi d6 1a thir nghiém vé d6 nhay cia RCM ddi véi n6 hodc khi han
du bao chi 1a mot thang, nguoi ta can lya chon gia tri thich hop sao cho khong anh

huong dén két qua mé phong hay du bao.

Ry sy b P g——
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Hinh 1.4: M6 phong d6 am dat trung binh thang & cac muc khac nhau tir nam 1979
dén 2003. Puong nét dit két qua md phong (CLM RESULT), dudng nét lién két
qua spin-up (CLM SPIN-UP) [40].

1.1.5 P9 nhay ciia RCM véi tham s héa cac qua trinh vat |i

Tham s hoa vat li 1a thanh phan quan trong nhat trong mo hinh héa khi hau.
Trong khi cac quéa trinh quy mé dudi luéi hdu nhu khong thé mé ta duoc, ma phai
biéu dién thong qua céac bién truong quy mé ludi md hinh. Cac qua trinh vat 1i quy
mé dudi luéi thuong duoc tham sd héa bao gom: Tham s d6i lwu, tham sé hoa vi

vat i may, tham s6 héa bé mat, tham s6 hoa 16p bién, tham s6 hda burc xa. Hon nira,
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Cac qué trinh nay ludn tuong tac véi nhau, mot sy thay ddi nhé trong qué trinh nay
s& anh hudng khong nho dén cac qua trinh khac (hinh 1.5). Vi vdy, cung mot mién
tinh, 46 phan giai ngang va thiang dimng, budc thoi gian tich phan, diéu kién ban dau
va diéu kién bién xung quanh, thoi gian spin-up thi RCM van cho cac két qua mo

phong khac nhau néu cac so dd tham s hoa vat Ii khac nhau duge lua chon.

VA M4y cudn ra
Vivatli may |+ CPS
o0
El> L 4
ol B wong ma
&
=
So @6 birc xa PBL

SW, LW T, Q,, gid
SH, LH

Phit xa bé mit/albedo | S0 d0 b€ mat

Hinh 1.5: Tuong tac cua cic qua trinh trong khi quyén va bé mit [21]

a) Tham s6 hoa dbi luu

Trong cac qua trinh can dugc tham s6 hoa, RCM nhay nhat dbi véi so d6 tham
s6 hoa dbi luu. David ves., (2002) théy ré“tng dac trung nhiét dong luc hoc, hoan luu,
cac profil d6 6n dinh va lugng mua trong hé théng gié mua Bic My (NAMS) duoc
mo phong rit nhay dbi véi CPS. CPS duoc sir dung bao gom so do cua Betts-
Miller-Janjic (BMJ), Kain-Fritsch (KF) va Grell. Sy khac nhau 16p gitta cac md
phong xdy ra tai cac truong hoan luu muc thip. Mic di khong c6 CPS nao cho két
qua mo phong “hoan hao” so véi cac trudng quan trac trong mién moé hinh. Nhung
nhin chung, so do KF cho két qua tot hon so véi cac truong hop con lai khi danh gia
thong ké sai s cac truong mat dat va trén cao. Ngoai CPS ¢ trén, Wang va Seaman
(1996) [86] thir nghiém vé&i Anthes-Kuo (AK) trong MM5 véi @6 phan giai ngang
36 va 12km. M6 hinh c6 ki nang mo6 phdéng véi d§ phan giai 12km, déac bi¢t 1a mua

16n. So @6 KF véi khép kin APE (Avialable Potential Energy) biéu dién mua t6t
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nhat. Ngoai ra, mdé phong mua quy mé ludi va quy dudi ludi nhay dbi véi dic tinh
ctia timg CPS duogc lya chon nhung khéng nhay ddi véi kich thudc ludi mo hinh

hoac moéi truong doi luu.

Zangl G. (2009) [94] kiém nghiém d6 nhay cia MMS5 vé&i cac CPS (Grell,
BMJ, KF) trong hé cac hé toa do sigma (ki hi¢u o) va hé toa do loga-z, o phan giai
45km, tir nim 1996 dén 1999 [94]. Két qua nghién ctru chi ra rang, so d6 Grell va
KF cho két qua md phong vé dién tét hon BMJ trong hé toa d6 o, hé sé twong quan
cta so do Grell va KF dat 0,95 trong h¢ toa dd loga-z, so dd BMJ cho két qua mod
phong mua khong tét trong ca hai hé toa do. Lugng mua trén nit ludi 16n hon luong
mua tai tram trong mua hé va mua thu, cho xu thé mé phong mua nhé trong mua hé
nhung lai 16n trong mua déng va mua thu. Diéu nay 1a do anh hudng cua diéu kién
dia hinh chan gi6 cta ving nai Alpine gay ra mua & thé rin (Sevruk, 1985). Vé dién
mua, so d0 KF nam bét tot hon so d6 Grell. Tuy nhién khi dénh gia theo mua, so d6

KF 1uén cho sai s6 vé lugng mua 16n hon so do Grell.

Zhu va Liang (2007) [95] so sanh luong mua, nhiét d6 ctia Grell va KF v6i R2
(s6 liéu phan tich lai) trong mua dong (DJF), mua hé (JJA), giai doan 1982-2002.
Mua dong sai ) luong mua, nhiét do cua KF rat nho, Grell sai sb 20% d6i v6i nhiét
va 30-40% d6i v6i mua. Trong cic thang mua dong, nhiét d6 co xu thé tré pha hon
so v6i s6 liéu phan tich lai (R2) va nguoc lai di véi mua. Cac thang mua he, nhiét
do som pha hon, lugng mua tré pha hon so véi R2. Vé dién mua tac gid da su dung
phan tich EOF, véi cac thang mua hé co sy twong quan kha tot giita mua tham sat,
mua md phong véi hé sé twong quan khong gian theo EOF1, EOF2, EOF3 tuong
ung 0,65; 0,79 va 0,64 cua mua Grell va 0,80; 0,92 va 0,65 cua KF. Diéu d6 cho
thiy KF c6 kha ning nam bat dugc dién mua va xu thé bién dbi theo thoi gian hon
Grell. Tuy nhién, sai s6 hé thdng cua nhiét do cua KF ludn dwong (2,7°C) va ludn
16n gép ddi Grell (1,5°C). Nhu vay, két qua moé phong mua rat nhay déi véi cac so
d6 CPS khi d6 phan giai ngang ting. Ngoai ra, so dd KF cho dién mwa mé phong
t6t hon Grell nhung cho sai s6 hé thong kha 16n khi mé phong nhiét do.
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Ratnam vcs., (2004) [77] chi ra MMS5 c6 kha ning mé phong bién dong theo
mua va khong theo mua kha chinh xac va rat nhay véi CPS. Cu thé so d6 Grell cho
mua nhé hon thuc té, dién mua mo phong cua BM va KF phu hop véi tham sat. Su
H. ves., (1999) [83] mé phong hé théng ddi luu TOGA COARE véi cac d6 phan
giai 2, 15 va 60km. Trong d6, do phan giai 15 va 60km, ddi luru may tich dugc tham
s6 hoa bing so dd KF, d6 phan giai 2km chi sir dung so dd vi vat li ciia may. Ong
cho rang, do phan giai 15km phu hop nhat dé nghién ciru d6i luu nhiét doi va twong

tac cua chiing v6i hoan luu quy mo 16n.

Yang M-J vcs., (2003) [92] udc lwong mua trén khu vuc Dai Loan bang viéc
danh gia bon CPS khac nhau (AK, BMJ, Grell va KF) trong mua dong, front lanh
mua thu, dong nhi¢t mua he, front Mei-Yu va bao manh. Két qua nghién ctru cho
thay, cac dot mua lién quan dén tac dong quy mo synop (nhu front lanh va front
Meiyu), cac CPS cho két qua mo phong twong ty nhau. Con ddi véi cac dot mua
lién quan dén tac dong quy mo dudi synop (déng nhiét mua heé) thi cac CPS khac
biét nhau rat 16n. Picu dé cho thiy, quy mé synop hay quy mé dudi synop anh
huong dén ki ning mo phong mua ctia mé hinh. Ngoai ra, mé hinh MM5 véi phan

giai ngang 15km c6 ki ning md phong & ving dat thap tot hon ving nii cao.

Gonzalo vcs., (2005) [54] da sit dung md hinh RAMS (the Regional Atmos-
pheric Modeling System) v&i LBC 1a s6 liéu phan tich lai NCEP/NCAR mé phong
khi hau cho khu vuc Bac My v6i dd phan giai S0km. Két qua nghién ctru cb giang
tim nguyén nhan sai s trong két qua mé phong mua bang cach khao sat so d6 CPS
la Kuo va KF. So do KF cho két qua mé phong mua chi tiét hon so d6 Kuo, dién
mua hai so do gan nhu twong tu nhau tir Oklahoma dén Pennsylvania. Trong khi,
lugng mua quan trac chu yéu tap trung & ving dong bang, c6 phan giam di & trung
tam nudc M. Ngoai ra, cic tac gia con tip trung phan tich dén co ché phat sinh dbi
Iuu trong hai so d6: So d6 Kuo dya vao sy hoi tu &m muc thap, so do KF ngoai diéu
kién toc do thang dimg con thém gia thiét khép kin dong vai tro quan trong kich
hoat d6i luu. Viéc thay doi diéu kién cua CAPE trong KF di giam di duoc sai sb

trong phan b va lugng mua so véi so d6 Kuo.
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Jiao Yanjiun vcs., (2005) [61] khao sat 6 nhay cta so dd tham sb héa dbi luu
Bechtold-Kain-Fristch bang cach diéu chinh cac hing s6 thuc nghiém trong so do,
nhu ban kinh may, d6 day t6i thiéu cua may, do day cua 16p xdo tron tdi thiéu dé
duy tri dbi luu,.... Tuy nhién, viéc diéu chinh nay chi thay d6i cudng do va vi tri
ctia mot s6 dot mua ngay, nhung tac dong han ché dén tong luong muwa va dién mua
thang. Chinh vi viy, cac tac gia dd kiém tra profile d6 am riéng trung binh thang khi
sit dung LBC lan luot 1a NCEP/NCAR va ERA40. Két qua cho thdy, CRCM md
phong d6 am riéng qua cao trong 16p bién gan bé mit va quéa thap giita muc 8 dén
18mb. Nhu vy, sai sb trong két qua md phong trudng 4m co thé 1a nguyén nhan
gay nén sai s6 mé phong mwa mua hé trén khu vuc? Kain va Fritsch (1990) cho
rang, cac so do doi luu dang thong lwong khdi (nhu Bechtold-Kain-Fristch) rt nhay
v61 CAPE. Chinh vi vy, CAPE giadm c6 nghia 12 mua m6 phong s€ gidm va nguoc
lai. Hon nira, phan bd am thang ding trong mot cot khi quyén anh hudng 16n dén
hoat dong cua ddi luu va téng luong mua. Trong khi do am bé mat lai phu thudc
vao qua trinh x40 tron trong 16p bién va kha ning giit nude trong dat. Do d6, tham
s6 hoa do Am dat gén voi thuc té, s& cai thién duge truong do am, dan dén két qua

mod phédng mua s€ tot.

Nhu vy, hau hét céc nghién ctru do nhay cua so dd tham s hoa ddi luu trong
RCM déu nhan dinh ring so dd6 KF va Grell cho két qua mo phong mua kha phu

hop vé lugng ciing nhu vé dién.
b) Tham s6 hoa vi vét i may

Trong RCM, lugng may va tinh chit quang hoc ciia may dugc du bao va cho
phép tuong tac vai cac yéu td khac cua hé thdng khi hau. Cac qua trinh vi vat |i may
dugc tham s6 héa va xem ham luong nuéc, bang cia may nhu 1a nhiing bién dy
bao. Do d6, cai tién modul van chuyén héa hoc va so do tham sb hoa may (Molders
ves., 1994 [71]) s& cai thién dugc két qua mod phong mua. Két qua nghién ctru cia
Orville va Kopp (1977), Cotton vcs., (1982), Lin vcs., (1983), Dudhia (1989),

Zhang vcs., (1989) [93] va mot s6 ngudi khac chi ra ring qué trinh vi vat Ii bing
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trong mo hinh my cho két qua tét thi moé phong mua tét. Do may duoc hinh thanh
tir cac hat nude siéu lanh, tinh thé bang trong qua trinh hoi nuéc bi lam lanh, dong
thoi giai phong 4n nhiét din dén 1am ting qua trinh phat trién may, phan b lai mwa
va thay d6i cu tric cta truong gio. Fletcher (1962) cho rang trong khoang nhiét do
tir 0°C dén -35°C thi nude s& ngung két thanh bang, nhung thuc té cho thiy trong
khoang nhiét d6 nay van tdn tai cac hat nude siéu lanh va bang. Hon nita trong
modul hoéa hoc, bang khong phai 1a mot “dung mo6i” héa hoc va luén bao toan. So
d6 tham s6 hoa bang ciia Dudhia (1989) khong xét dén cac hat nudc siéu lanh, co
nghia 1a khong c6 qua trinh hoa hoc xay ra dudi myc dong bang. Cho nén, Cotton
ves., (1982), Zhang (1989) da cai tién so db vi vat i ciia bang véi gia thiét ludn ton

tai pha nudc va pha bang trong khoang nhiét d6 tir 0°C dén -35°C.

Ngoai ra, toc do tan bang cling anh huong 16n dén modul héa hoc, so d6 tham
s6 hoa may va duoc xét trong nhiéu nghién ctru (Scott, 1981; Chang, 1984; Topol,
1986). Vi qua trinh nay 1am thay d6i hinh dang, kich thudc va mat do trong may.
Mot van dé nita duoc quan tim trong so d6 vi vat Ii may la d6 phu may. Ching la
mot ham cua do am twong d6i (Dickinson ves., 1985; Slingo, 1987; Saito va Baba,
1988; Sundqvist vcs., 1989; Lee vcs., 1992; Wetzel vcs., 1995; Molders vcs.,1994,
1995,1996 [71, 72, 73, 73]). Cong thirc tinh d6 phu dugc Saito va Baba (1989) dua

rala;

0 h<n

(h—n)/@-h) h=p (1.1)

)|
trong d6, h 1a d6 am tuong d6i quy moé 16n (h=q,/qs), n hang s6 dao dong 0,5 dén

3,0 phy thudc vao timg mé hinh, n 12 ngudng dé chon (bang 1.3).

Céc két qua nghién ciru chi ra rang, cach tinh tong lugng may dya vao do am
tuong d6i khong biéu dién chinh xac vi tri, d6 cao ciia mdy, nén tinh tong luong
may dya vao tong luong nudc va biang trong mot don vi dién tich (Molders
vcs.,1995). Cach lam nay ctia Molders vces., (1996) va Wetzel ves., (1996) ude

lwong kha t6t luong miy va mua, tuy nhién két qua phu thudc rat 1on vao d6 phan
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gidi ngang, dia hinh cling nhu cac qua trinh vi vat li khac.

Bang 1.3: Gi4 tri ngudng cua d6 am tuong d6i

M6 hinh n Dang may Tac gia va nam
My 0,85 Dickinson (1985)
ERA40 0,8 Mot s6 loai may Sligo (1987)
BMRC GCM 0,6 May cao, thap Colman vcs., 1994

¢) Tham sb héa burc xa

Mit troi cung cap mot luong 16n ning lugng buic xa, trong d6 Trai dat chi
nhan mot phan rat nhé. Thé nhung d6 13 ngudn ning luong chu yéu cung cap cho
hau hét cac qua trinh xay ra trong khi quyén. Khi truyén qua khi quyén, do tinh chét
bat ddng nhat cia khong khi vé mat hoa hoc, quang hoc va cac qué trinh vi vat 1i
khac nén cac dong buc xa bi hép thu, khuéch tan mot phﬁn trude khi dén duge mit
dat. Trong d6, qua trinh vi vat li cia may anh hudng rat 16n dén qua trinh btc xa
(Stephens, 1978; Stephens va Webster, 1979; Griffith vcs, 1980; Stephens, 1980;
Dudhia, 1989; Churchill va Houze, 1991). Pic tinh phat xa ciia may phu thudc rat
16m vao d¢ phu may, dang, d§ cao, d0 sau va cAu trac may. bé phan biét dugc may
d6i luu va may tang, ta phai dua vao kich thudc tinh thé bang, mtc do tap trung va
hé s phan xa (Houze va Churchill., 1984), viéc lam nay dac biét quan trong & vung
nhiét d6i, noi chil yéu ton tai may ddi luu. Hon nita, mot phan birc xa dong gop boi
qua trinh dt néng phi doan nhiét tir may ddi luu vao khi quyén c6 thé anh huong

khong nhé dén hoan luu quy mé vira ciing nhu hoan luu quy mé synop.

Nhirng nghién ctru gan day tap trung khao sat qua trinh phat xa trong hé théng
may d6i lvu & viing nhiét d6i bang viéc str dung mo hinh quy mé vira. Cach lam nay
da duoc Miller va Frank (1993) [67] dé cap dén trong nam 1993, trong dé cac tac
gia da sir dung so do birc xa cua Dudhia (1989) trong mé hinh MM5/Penn State.
Két qua mo phong burc xa kha tot trong thoi gian 24 gio twong thich véi lugng mua
16n. Bang cach twong tw, Williamson (1993) st dung st dung CCM2 md phong
thong luong birc xa trong 10 nim, trong d6 hé sé albedo duoc 14y tir so 46 BATS

(Dickinson vcs., 1993).
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Nhirng nghién ctru ciia Hack vcs., (1993) chi ra su phu thudc ctia may vao do
am tuong ddi, toc do thang dimg, d6 on dinh khi quyén va tbc d6 mua ddi luu.
Ward D., (1995) [88] nhan thiy c6 su khac nhau giita théng luong hip thu bé mat
trung binh thang gitta CCM2 va Pinker (thuat toan lograrit do Pinker phat trién tmg
dung cho sb liéu vé tinh khi trong) 16n nhat ¢ vung vi d6 trung binh vao mua he,
trong d6 CCM2 16n hon Pinker tir 50 dén 100 Wm™. Mic dau, CCM2 biéu dién kha
t6t ddc tinh may va d6 pha may. Nhitng kiém nghiém mé phéng ctia Ghan vcs.,
(1996) cho rang CCM2 cho mé phéng luong hoi nudc trong mot cot khi quyén tot
nhat, SCM (Single Column Model) 16n hon tham sat mic dau c6 “nudging” d6 4m
tuong d6i 1ay tir quan trac cao khong. Péi véi lugng nudc 1ong trong mot cot khi

quyén hau nhu mo phong khong tét, CCM2 mé phong may bang it hon MMS5.

Song song v&i cach 1am trén, thoi gian cap nhat so d6 birc xa trong RCM duoc
mot s6 nghién ctru dé cap dén. Zangl G. (2009) [94] md phong trudng nhiét do bé
mit bang MMS5 (1991-2000) va nhan thiy rang, mua hé nhiét d6 bé mat phan 16n 1a
do bilrc xa mit troi dén thé hién thoi gian ting/giam nhiét d6 vao budi sang kha tot.
Tuy nhién, quan tric thudng sém pha hon két qua mo phong khoang 15 phat. Diéu
nay dugc giai thich 1a do quan tric thuong sém hon khoang 10 phut trudc gio phat
bao. Hon nira, thoi gian cap nhat CCM2 trong MMS5 1a 20 phat/1 1an (g6c nghiéng
mit troi cling duoc tinh trong thoi gian nay) la qua it, birc xa chua du dé dong gop
vao su thay ddi cua nhiét 46 bé mit theo thoi gian. Vi vay, thoi gian cdp nhat cac so
d6 birc xa phai ting 1én, thong thudng thoi gian nay duoc chon 13 khoang 30 phat/1

N
A

lan.
d) Tham s6 hoa bé mat

Céc nghién ctru vé tham s6 hoa bé mit (LSM) trong RCM dugc dé cap tir nam
1991 trong coéng trinh nghién ciru cua Giorgi. Ong cho rang, van dé trong cac mod
hinh khi hau khong phai 14 mé phéng nhu thé ndo cho phu hop véi thuc té ma phai
céi tién chinh trong cac modul vat Ii cia mé hinh dé cho két qua tot hon. Trong do,

ddc biét nhan manh dén tim quan trong cua so dd dat va thuc vat. Mic dau thudce
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tinh bé mat tac dong quan trong dén khi hau chinh 1a 46 4m dat va albedo bé mat.
Do d6, so 6 LSM dugc Grell ves., (1994) thir nghiém da boc 16 mot s nhuoc diém
sau: 1) Do 4m dat 1a mot ham dat s dung va chi c6 mot gia tri theo mua, nén khong
phan anh sy bién d6i lugng mua trong nhirng nam gan day; 2) Khong tinh dén anh
huong cua 16p tuyét; 3) DO phan giai cua dat sir dung twong d6i tho (d6 phan giai
0,15°x 0,15%; 4) Khong tinh dén dong chay va qua trinh thoat hoi nude. Hién nay,
so d0 LSM da khic phuc dugc cac nhugc diém trén, cai thién duoc cidc md phoéng
thong luong nhiét bé mat, qua trinh mua va cho phép lua chon cac LSM khac nhau,
nhu Chen vcs., (2001) [43, 44] thir nghiém véi so @6 OSU/ETA (Chen vcs., 2001
[43] phat trién tir LMS ctia Pan va Mahrt (1987) bang cach sir dung cong thirc tinh
dién tich tan 14 cta Jacquemin and Noilhan (1990), so do dong chay bé mat cia
Schaake vcs., 1996) véi do day cua mdi 16p 12 0,1; 0,2; 0,6 va 1,0. Tong chiéu sau
16p dat 2m, & trén 1a 16p ré voi o day 1m, con 1m dat & dudi dong vai trd nhu mot

bé chua.

Mot diém can luu y ¢ day 1a khi sir dung s6 liéu phan tich lai cia CDAS thi d6
am dat duoc ban dau hoa trong MMS tir thang 1 dén thang 6 duogc tinh nhu sau:

min(0,7SM, +0,084)  SM, >0,28

SM s = (1.2)
SM, SM, <0,28

Nguoc lai, tir thang 7 dén thang 12 s€ 1a
0,4295M, +016 0,21<SM, <0,28

S MM5 — (1-3)
119SM SM, <0,21

Trong d6 SMy 1a do am dat (trong mot don vi thé tich), SMywms do am dat da
duoc ban dau hoa trong MMS5. Cac thir nghiém duogc tién hanh v&i do phan giai
ngang tang dan: 90, 30 va 10km, do 4m ban dau va diéu kién nhiét do duogc léy tu
NCEP/NCAR (Kalnay vcs., 1996) va chay mé phong két qua trén hai cach: 1) Do
am dat tang/giam 10% so v&i gia tri phan tich lai; 2) D6 am dét ting/giam 0,1 theo
thé tich. Néu tang/giam 10% d6 am dat ban dau thi thong lugng bé mat thay doi

30Wm™ va anh hudng cia d6 4m dét 1én thong luong bé mit xudt hién trong thoi
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gian 24-48 gio. Con ting/giam 0,1 d6 4m dat theo thé tich dan dén théng luong bé
mit thay doi 200 Wm™. Diéu d6 ¢o nghia, viéc tac dong 6 Am dat theo do sau cho
thong luong bé mat 16n hon rat nhiéu so véi viée cai thién do 4m dat ban dau. Nhu
nghién ctru ciia Chen ves., (2001) [43, 44], khoi tao d6 Am dat bang cach sir dung sd
liéu mua tham sét tac dong vao cac 1op dat (16p thir hai) dé duy tri dugce do 4m trong
dat, cai thién dugc két qua mo phong mua trén khu vuc Bic My, vi thuc té & khu
vuc nay, do am thép nhung van ton tai mua. Nhu vay, tac dong 16n nhét cua d6 4m
dat 1én thong luong nhiét 13 dat am. Do am thap thuong 1am bé mit nong hon, din
dén bdc hoi va mua dia phuong giam. Pidu d6 phu hop véi cac két qua quan tric,
chang han nhu lugng giang thity mua heé nhiéu ¢ ving trung tdm nudc My va luu
vuc Amazon, luong bdc hoi & khu vuc nay lén hon cé lugng hoi nude do binh luu

mang dén khu vuc.

Tuy nhién, nghién ciru caa Smith vcs., (1999) [80] vé qua trinh hdi tiép gitra
mua va do 4m dat trong RCM nhan manh ring mua & khu vuc Dia Trung Hai (ving
dat kho thudc chau Au) va Pai Tdy Duong (vung dat w6t thude chau Au) phu thudc
rat 1on vao d6 Am dat, khong thé giai thich tryc tiép bang co ché tai bdc hoi vi lugng
mua roi trén dat am (dat kho) ma dugc giai thich bang co ché gian tiép nhu dugc

chi ra ¢ hinh dudi (hinh 1.6).

Thing
o lrorng
Entropy am
tang

F

] I
|

|

1

1
|

¥

Kich hoat
Mwra e — === dii lwu phat
trién

Hinh 1.6: Co ché hoi tiép mua - d am dat (Schar S. vcs., 1999) [78]

Ngoai ra, tac gia con phan tich chi tiét cac nhan t6 anh hudng dén qua trinh hi
tiép giita mua - 46 4m dat. Pau tién 1a do am dat: Pat am (ty s6 Bowen nho), thong

luong nhiét va 4m tap trung trong mot thé tich khong khi nhé 1am ting entropy am
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muec thap, 14 ngudn gbc gay bat 6n dinh d6i luu. Thir hai 1a muc dbi luu tu do thip
trong dat am, tao diéu kién thuan loi dé dwa dén bt on dinh ddi luu. Thi ba, sy hap
thu séng ngin giam trong dit am (lwong may ting) di lam giam qua trinh phat xa
song dai (ting hiéu tng nha kinh do ting lugng hoi nudc), din dén ting thdng
lwong entropy 4m trong 16p bién. DAy chinh 1a ba qua trinh kich hoat dbi luu phat

trién gay ra mua, dan dén tang cudng do am cho dat.

Chang vcs., (2000) [38] xem xét tac dong cia do am dat dén théng luong bé
mit trong diéu kién do am dat giam dan theo thoi gian, ¢6 tinh dén anh huong cua
tdc do gi6 trung binh bé mat. Trong diéu kién dat am, tdc do gi6 trung binh bé mat ~
8m/s, 46 am dat dong vai trd cung cap thong lugng bé mat cho modul khi quyén.
Con diéu kién dat kho, toc do gi6 trung binh bé mit yéu, do 4m dat duoc xem la
khong doi.

Chuan Li Du vcs., (2010) [40] nhan dinh rang d6 4m dat rat nhay diéu kién
ban dau khac nhau, do nhay la ham cta dg sau 16p dét, cu thé 1a thoi gian can béng
do am dat tang phu thudc vao do sau cua 16p dat. Mua & day phu thuoc 16n vao do
am dat. Trong khi Douville H. (2002) [50] cho riang bién dong cta lugng mua gio
mua nim 1987 va 1988 trén khu vuc chau A, anh huong chii yéu béi SSTA ma
khong phai do am dit. biéu nay dugc giai thich 1a do sy manh 1én cia ENSO lam

su yeu di co ché hoi tiép mua va d§ am dat.

Khi cac qua trinh trao d6i bé mat 1a khong tuyén tinh va khong dong nhét theo
khong gian va thoi gian thi quy mé nao thich hop dé mé phong cac qua trinh trao
d6i bé mat v6i khi quyén bén trén. Shidhar vcs., (2003) [82] tim quy mé khong gian
anh huong dén cac thanh phan trong phuong trinh cin bang ning luong bé mat

trong so d6 Noah.

R, =LH +SH +GH (1.4)

trong d6 LH (Latent heat flux), SH (Sensible heat flux) va GH (Ground heat flux) la
an nhiét, hién nhiét va thong lugng nhiét bé mit. Quy mo khong gian dugc dua ra

nghién ctru & ddy 1a 200m, 2km va 20km. V&i 6 luéi dong nhat, d6 phan giai 20km
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c6 su khac biét so v6i 200m va 2km. Su khac biét thé hién & an nhiét giam 12%,
hién nhiét tang 22% va thong lugng nhiét bé mat tang 44% so voi1 buc xa thuan,

nhung khong danh gia mirc do sai sb trung binh cua cac dai lugng nay.

Nghién ctru Sridhar ves., (2004) [82] cho rang so 6 Noah/LSM danh gia quéa
cao burc xa thuan khi tinh toan trén khu vuc Oklahoma. Molders (2006) [74] chi ra
sai s cia birc xa thuan, SH, LH va GH 1an lugt 1a 7%, 10%, 6% va 26%. Dé tai cla
Chen vcs., (1997) [45], di cac dinh duoc sai s birc xa thuan trung binh thang so
v6i tham sat dao dong + 10Wm™ trong hau hét cac mé hinh. Nhu vay, sy thay ddi

ctia cac thong luong ndy anh hudng boi yéu t6 nao?

Tsvetsinskaya vcs., (2001) [85], kiém tra d6 nhay ciia SH, LH, GH voi LAI
(chi s6 dién tich 14 - tinh tir so do BATS) va do cao cta tan 14 trong mua sinh
truong. Mua kho nam 1988, SH bién doi 20-35% va LH bién d6i 30-45% khi chi sd
LAI bién dbi tir 5 dén 1. Péng gbp cua bdc hoi, bdc thoat hoi dén SH ciing rat 16n
khi chi s6 LAI thay doi, c6 sy khac biét giita ngay/dém, 16n nhét vao giira budi

chiéu, nam kho 16n hon nam am.

Cassano vcs., (2001) [37] cho rang SH cua hoan luu Hadley phu thudc vao zg
(46 go ghé clia mat trai dudi) theo so do Zilitinkevich vcs., (2001) va téc do gio.
Hau nhu sai s6 hé théng cua SH trong méd phong khi hau 1a do gia thiét zy = zg

(Scarlar roughness length for heat).

Bao vcs., (2000) [33] di kiém tra vé d6 nhay cta tham sd hoa do gb ghé ddi
v6i thong lugng nhiét mit bién. Két qua thi nghiém dugc tién hanh trén mé hinh
MMS véi d6 phan giai ngang 45 va 15 km trong truong hop ¢c6 XTND, 6 su khac
nhau vé cudng d6 XTND mo phong khi thay ddi hé sé gb ghé. Véi so db
Zilitinkevich vcs., (2001) cho két qua mo phong cuong d6 md phong bio hop li
nhat. Tuy nhién, cic so d6 tham sd hoa hé sb gb ghé cho thong lugng bé mit trén
bién véi toc d6 gid 16n thuong cé tinh 6n dinh khong cao.

Song song v&i cach 1am trén thi viéc khao sat d6 nhay cua so dd LSM ciing

duoc nhiéu tac gia dé cap dén. Cong trinh Miao ves., (2008) [68] v&i cac thiét ké thi
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nghiém trong bang 1.4 cho MMS5. Trong d6 hé sb gbd ghé trong so dd Blackadar va
so 46 MRF duoc tinh bang cong thirc cua Zinitinkevich (Zinitinkevich vcs., 2001).

Bang 1.4: Cac thiét ké thi nghiém cho PBL va LSM [68]

Thi nghiém So d6 PBL So dd LSM
BLKSLAB Blackadar SLAB
EtaSLAB Eta SLAB
MRFSLAB MRF SLAB
EtaNOAH Eta Noah
MRFNOAH MRF Noah
ACMPX Pleim-Chang Pleim-Xiu

Viéc sur dung cac so dd tham sb hoa PBL va LSM khac nhau anh huong rat
16n dén két qua mo phong. Su khac biét nay phu thudc cac bién mé phong, thoi gian
trong mot ngay va cac diéu kién synop khac nhau. So d6 Noah két hop véi PBL cho
két qua md phong tot hon, trir truong hop xac dinh do cao cua 16p bién va nguoc lai
v6i so 6 ACMPX (bang 1.4). Nhan dinh nay phu hop v6i nhitng nghién ctru cia
Xiu and Pleim (2001) [91] thir nghiém véi so d6 PX/MMS5. Nhu vay, chung ta nén
sit dung Noah hay ACMPX trong MM5? Bé giai quyét bai toan nay Miao vcs.,
(2009) [69] tiép tuc kiém nghiém Noah va Pleim-Xiu (bang 1.5). Chu ¥ ring c6 su
khac nhau so d0 Noah, LANDUSE.TBL (hé¢ sb phat xa tai 9um, h¢ sb gé ghé mat
trai dudi) trong phién ban 3.7.2 va 3.7.3 (bang 1.6) va co6 su cai thién cai thi¢n dang

ké khi mo6 phong nhiét do bé mat trong phién ban moi.

Céc thi nghiém trong bang 1.5, cho xu thé 4m vao ban ngay va duong vao ban
dém, dac biét trong diéu kién troi quang. Tuy nhién, khong cé su khac biét nhiéu
trong mo phong nhiét d6 khong khi giita so d6 Eta va MRF két hop v6i Noah nhung
c¢6 su khac biét 16n gitta PX-SMEC va PX-SMLU diéu nay do ban dau hoa do am
dat trong Pleim-Xiu. Viéc st dung do am dat duoc ban dau hoa véi quy mo tinh hon
s& cai thién két qua mo phong cia RCM. Ngoai ra, so dd NoahEta va NoahMRF
cho két qua md phong kha tét khu vuc do thi nhung PX-SMEC va PX-SMLU
khong thé hién rd diéu nay. S& di nhu vay 1a so d6 Noah c6 kha ning nim bét duoc
anh hudng cua tinh bat dong nhat trong ting 6 ludi, thim chi khi mé hinh chay véi

d6 phan giai cao (Shidhar vcs., 2003 [82]) va timg khu vuc cu thé can co sy diéu
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chinh céc tham s trong so d6 cho phu hop thuc té.

Bang 1.5: Céc thiét ké thi nghiém PBL, LSM va ban dau hoa d6 am dét [69]

Thi nghiém So d6 PBL Sodd LSM  Ban dau héa do am dat (*)
Noah-Eta Eta Noah ERA40
Noah-MRF MRF Noah ERA40
PX-SMEC Pleim-Chang Pleim-Xiu ERA40
PX-SMLU Pleim-Chang Pleim-Xiu LANDUSE

(*) ERA40: do Am dat ban dau héa sir dung so liéu ECMWWF
LANDUSE: d6 am dat ban dau hoa str dung cac bién thyc vat dya vao loai thyc vat va mua (hé va dong)

Béng 1.6: Sy khac nhau cua so d¢6 Noah trong hai phién ban MM5

A 1 Tham s héa phat xa = Tham s hoa phat xa
LI song dai di xubng * song dai di lén **
3.7.2 GLW —eoT
3.7.3 eGLC -eoT,,

* GLW: Thong lugng btrc xa song dai tai mat dat, € hé sb phat xa tai 9 um
** 5 hing s6 Stefan-Boltzmann, T; 1a nhiét 6 bé mat dat, tan 14, bang tuyét, Ty, 12 nhiét do khong khi tai
muc dAu tién ctia md hinh
Zangl G. (2009) [94] c6 mdt vai thay ddi trong so d6 Noah cho phu hop voi
khu vye nghién ctru do la: Ap suét hoi nudc bio hoa & mat nude va mat bang dugc
thay thé bang nhiét d6 dudi diém dong bing. Diéu nay 13 can thiét dé tranh hién
twong suwong mudi va ngin chin swong mu & bé mit md hinh; phan tuyén bao phu
duogc thay doi dé ngan chin sy bién mét cua cdy néu tuyét ddy 80mm; tham thuc vat
giam 30% so véi s6 liéu dugce cung cap tir Cuc Khao sat Dia chat My (USGS).
Nhitng thay ddi ndy dé cai thién duoc két qua md phong nhiét va mua bang MM5
cho khu vuc Alpine.

e) Tham sb hoa 1p bién

L6p bién khi quyén dong vai tro quyét dinh dén sy trao ddi thong luong nhiét,
dong luong va am giita bé mat va khi quyén. Do quy md khong gian nam ngang va
thang dung ctia cic hién twong xay ra trong 16p bién nhd hon nhiéu so véi kich
thudc ludi cia cac RCM, nén ching can dugc tham sé héa. Dang tham sb héa 16p

bién don gian va duogc sir dung nhiéu nhat 1a Iy thuyét twong tu. Didu d6 c6 nghia la
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coi 16p bién nhu mot 16p don ma qua d6 cé thé tinh cac thong luong bang cach sir
dung bién trung binh trén 6 ludi ciia moé hinh. Trong trudng hop 16p bién ¢ chira
mAy thi cac qua trinh Am déng vai trd rat quan trong. Vi vy, so dd tham sb hoa 16p
bién phai két hop v6i so do tham sé hoa may trong 16p bién. Trong truong hop khu
vuc ton tai may ddi luu sau, thi so dd tham sb hoa 16p bién phai twong thich véi so
d6 tham s hoa dbi lwu. Ngoai ra, so dd PBL ciing phai twong thich véi so d6 LSM,
vi 16p phi thuc vat dong vai trd quyét dinh dén thong luong dong luong nhiét va am
giita bé mat va khi quyén.

Cong trinh tidu biéu lién quan dén su két hop gita LSM va PBL phai ké dén
Bright vcs., (2002) [36] va Miao vcs., (2008) [68]. So do PBL duoc dua ra nghién
ctru bao gdm: Eta, MRF va Pleim-Chang va dic diém cta chung duoc din ra trong
bang 1.7. Két qua nghién ctru cho thay, khong c¢6 sy khac biét nhiéu giita Eta va
MREF khi két hop véi so @6 Noah. Tuy nhién, so @6 Pleim-Chang két hop Noah cho

két qua mo phong nhiét bé mit tét hon so véi PBL con lai.

Bang 1.7: Pic diém cia cac so d6 tham sb hoa 16p bién hanh tinh

So dd PBL Téc gia va nim Dic diém

La so d6 Mellor - Yamada dung trong mé hinh ETA du béo sy

Eta Janjic (1994) x40 tron thang dimg
R Hé s6 khuéch tan 1a mot ham ctia ma sat nhét va do cao 16p bién
MRF Hong va Pan (1396) duoc tinh s Richardson.
Pleim-Chang Pleim va Chang C6 nguon goc tir so d6 Blackadar (Zhang va Anthes, 1992). Do

(1992) cao cua 16p bién duoc tinh dyua vao sé Richardson.

Gom 02 modul: modul ban ngay va modul ban dém. Modul ban
dém khép kin dya vao li thuyét K dé xac dinh théng lugng rdi,

Blackadar (1976,  su xdo tron nay dugc gia thiét chi xuat hién gitta cac 16p lien ké
Blackadar 1979); Zhang va nhau, d§ cao 16p bién chinh 1a dinh cua 16p sigma dau tién.
Anthes (1992) Modul ban ngay st dung lyc noi cua khong khi néng do sy xdo

tron nhiét, am va dong luong & trong 16p xao tron, do cao cla
16p bién dugc tinh tir profil ciia nhiét do thé vi do

Trong khi, David vcs., (2001) [48] khao sat d0 nhay cua PBL trén khu vuc
Arizona bang mé hinh MM3. Trong bon so dd tham sé héa 16p bién hanh tinh duoc
khao sat (Blackadar, Burk-Thompson, Eta vd MRF), nhin chung, so d6 Blackadar
va MRF cho két qua mé phong tot do cao cua 16p bién trong thoi ky gié mua, dan

dén mo phong t6t cac gia tri cia CAPE. Trong khi d6, so dd Burk-Thompson va Eta
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hau nhu khéng mé phong dugc ciu triic co ban trong 16p bién hanh tinh trong thoi

ky nay, dan dén sai s6 trong két qua mo phong CAPE.
1.1.6 Ki niing mé phéng nhiéu nim ciia RCM

Nghién ciru sém nhat vé mo phong khi hau duoc bat dau tir thap nhién 90 véi
thoi gian mo phong chi vai tuan hodc mot vai thang. Nhirng nghién ctru ndy chi dua
ra mot s6 khai niém nghéo nan vé RCM do su han ché cia tai nguyén may tinh. Vi
du nhu Giorgi (1991) [58] dua ra mé phong cho thang 7/1979 dé kiém tra cac so dd
tham s6 hoa vat 1i khac nhau va so do dat/thuc vat cho ving phia tdy nudc My, da

giai quyét mot so van dé noi tai cia RCM.

Khi khoa hoc may tinh phat trién thi mé phong nhiéu nam ciia RCM ciing ting
1én, nhu Bates vcs.,(1995), Grell vcs., (2000) [55], Christensen (1998), Zangl G.,
(2009), Zhu va Liang (2007), Chuan Li Du vcs., (2006) chay mo phong 2, 5, 9, 10,
20, 50 nam. Cac RCM duogc dua ra thi nghiém chu yéu la RegCM3, CLM3,
PRECIS, MMS (phién ban danh cho khi hau), ...... va nhiéu tac gia da khang dinh
rang cac RCM c¢6 ki ning md phong nhiéu nim d6i voi nhiét d6 bé mat va giang
thiy ngay ca khi tang d¢ phan giai ngang cua md hinh (Zhu va Liang, 2007 [95],
Zangl G., 2009 [94]). Chinh vi vay, gidng thuy va nhiét d6 bé mat thudng duogc lya
chon dé phan tich, danh gia trong cic RCM. Hon nita, hai yéu t6 nay 1a mot phan
khong thé tach roi ciia hé thong khi hau, anh huong rat 16n boi diéu kién dia
phuong. Do d6, mét RCM c6 ki nang khi mo phong tot khi nam bat dugc xu thé
bién ddi ctia nhiét d6 va giang thiy (Zhu va Liang, 2007 [95], Zangl G., 2009 [94]).

Caldwell Peter vcs., (2009) chi ra rang mé hinh WRF nam bét kha tot phan b
giang thuy theo khdng gian va vuot qua quan tric dang ké doc theo suon don gio.
Tuy nhién, vé cuong d6 giang thiy, mé hinh ludn cho két qua moé phong 16n hon
thue té. Nhitng nhan dinh nay dwa vao két qua moé phong 40 nam khi hiu trén khu
vuc Calofonia, do phan giai ngang 12km, diéu kién bién 12 CCSM3 [38]. Ngoai ra,
céc tac gia dd nhin manh rang, nguyén nhan gay sai s trong két qua mod phong

giang thuy 1a do sai s6 noi tai trong md hinh va sir dung so d6 tham sé hoa Grell s&
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giam dugc sai s6 bias ndy. Véi nhiét do bé mit mé hinh WRF mé phong tdt trong
tat ca cac mua trir mua he.

Zangl G. (2009) [94] dn ra két qua mé phong 10 nim (1991-2000) khi hau
cho ving nii Alpine bang md hinh MMS5, d phan giai ngang 45km véi diéu kién
bién 1a sb liéu phan tich lai ERA40. Két qua mé phong ctia mua duoc so sanh véi sd
li¢u quan tric tai tram va sd liéu mua trén ludi. Nhin chung, mo6 hinh nam bat kha
tdt bién trinh mwa nam va dic biét thé hién sy tdng cuong cua lugng mua mo phong
theo do cao cua dia hinh. Tuy nhién, bias theo thang thé hién xu thé mua mo phong
thip hon mua tai tram va mua trén ludi trong cac thang mua hé va nguoc lai trong
thoi ky mua dong va mua xuan. Tuong tu nhu két qua moé phong mua, md hinh nim
bt duoc bién trinh ndm cta nhiét d6 bé mat va nhiét d6 diém suong. Tuy nhién, két
qua mo6 phong nhiét d6 bé mat c6 phan tré pha hon so vai s6 liéu quan tric tai tram

khoang 15 phut.

Bergant K. vcs., (2006) [35] chi ra sai s hé thong cua nhiét do bé mit va
giang thity & chau Au, khi phan tich két qua mo phong khi hau thoi ky 40 nim
(1961-2000) bang md hinh RegCM3, d6 phan giai 45km voi diéu kién bién 1a s6
liéu phan tich lai NCEP/NCAR. Céc bién bé mit dugc phan tich va danh gid bao
gom: Nhiét do khong khi (TMP), 4p suéat hoi nudc (VAP), lugng mua (PRE) va
dugc so sanh v6i s6 liéu CRU. Sai s6 hé thong bias ddi véi cac bién bé mit lan luot
la: -1,2°C dén +1,0°C cho TMP; 0,4mb dén 1,4mb ddi v6i VAP va -15% dén +33%
ddi véi mua. O vung ven bién, mua cuc dai xuit hién vao muia hé va mua cuc tiéu
mudn vao mua thu va sém vao mua déng. Ngoai ra, tin sudt mua ngay co cuong do
via va lon, mo hinh mé phong kha tdt, trir cac tram & vung nui. Sai s6 & céac tram
ving nui 16n c6 thé do d6 phan giai twong ddi thé khong mé ta duoc diéu kién dia
hinh va cling co thé do tham s6 hoa d6i luu gay nén. D6i véi nhiét d6 cuc dai ngay,
mo hinh mé phong thap hon thyc té. Tuy nhién, vé nhiét do cyuc tiéu ngay, kha ning

mo phong cua mé hinh dugc cai thién hon.

Ki ning md phong nhiéu nim cia RCM duogc chirng minh trong nghién ctru
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cua Jiao Yanjiun vcs., (2005) [61], trong do6 tac gia sir dung m6 hinh CRMC (md
hinh khi hau ctia Canada phién ban 3.0) mé phong 5 nam khi hau (1987-1991) cho
khu vuc Bac M§. M6 hinh CRCM mé phéng kha tét hoan luu quy mé 16n trén khu
vue, ndm bit duoc bién trinh theo mua cta nhiét do va lugng mua thoi ki mua dong.
Mic dau vay, md hinh cho két qua mo phéng mwa mua hé ludn 16n hon quan tric

mot cach co hé théng trén luc dia.

Trong nhiing nim gan day, mot trong nhitng mo hinh duoc ap dung nhiéu 14
PRECIS, hé thong mé hinh khu vuc ¢ thé chay cho bat ky mién nao trén thé gidi
va c6 thé chay trén may tinh PC. Piéu d6 tao diéu kién thuan loi cho nhiéu nudc
dang phat trién mudn nghién ctru vé md phong khi hau. Cong trinh tiéu biéu cua
Marengo vcs., (2009) [66] thuc hién md phong 30 nam (1961-1990), d6 phan giai
50km, v&i diéu kién bién duoc ldy tir mo hinh toan cau HadAM3P cua Trung tdm
Hadley, nudc Anh cho khu vuc Nam My. Két qua nghién ctru chi ra ring mé hinh
PRECIS mo6 phong kha tdt phan bd khong gian ctia nhiét do cuc tri va luong mua
khi so véi s liéu quan tric. M6 hinh c6 ki ning mo phong bién trinh nhiét 6 theo
mua cho khu vuc BDéng Nam va trung tdm phia Tay cta Brazil so v6i khu vuc
Amazon, Pong Bic Brazil va luu vuc La Plata. Diéu nay dugc cac tac gia i giai 1a

do bién d6i theo mua & day khong chiu anh hudng cua SST va cac dao dong dudi

mua.
Bang 1.8: Pac tinh ctia cac RCM [52]
Vien RCM So @b bé mit Po phan giai GCM
nghién ciru
UCLA MAS SPS Kim va Ek (1995) 36km HadCM?2
OSU/NCEP Mahrt va
ECPC RSM Pan (1984) 60km PCM
BATS 1e
ISU RegCM2 Dickinson vcs., 1992 52km HadCM2
MM5 OSU Chen va Dudhia
PNNL (Leung vcs., 2003) (2001) 40km PCM

Song song véi cach lam trén, nhiing nghién ctru so sanh ki nang mé phong
gitta cac RCM dugc thuc hién trong du an cta Duffy vcs., 2006 [52]. Cac RCM

dugc dua ra nghién ctru khac nhau vé so d6 bé mat, dd phan giai va truong dau vao
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cho mé hinh, dwogc chi ra trong bang 1.8. Chi s duoc sir dung dé danh gia ki ning
giita cac mo hinh 1a HSTQ va do léch tiéu chuan. Hinh 1.7a chi ra ring mua mo
phong ctia cac RCM cho 16n hon mua tham sat NOAA va mua GCM. So véi cac
mo hinh khac thi MMS5 c6 ki nang trong mé phong mua thé hién HSTQ cao (~0,85)
va do léch tiéu chudn nhé (~0,6), trong khi mé hinh MAS cho két qua md phong
xau nhat. Di voi nhiét do (hinh 1.7b) hau hét cac RCM déu cho HSTQ cao, trong
d6 HSTQ cao nhat van 1a MM5 (~0,96).
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Hinh 1.7: So d6 Taylor biéu dién mwa mé phong (a) va nhiét do (b) & phia Tay
nudc MY ctia cac mo hinh (MAS, PCM, MM5, RegCM2, RSM). Trong d6 toa do
duong cong chi HSTQ, tryc thang dimg 1a d6 1éch tiéu chuan, NOAA, NCEP 1 sd

li¢u tham sat mua va nhiét [52]

Tapiador Francisco J. vcs., (2007) [84] t6 hop 7 md hinh khi hau khu vuc
(RACMO, HIRHAM, CHRM, RCAO, CLM, HadRM3H, REMO, PROMES) vdi
muc dich phén tich phan bd giang thuy & khu vuc chau Au, giai doan 1960 dén
1990. Khi phan tich két qua dwa trén phuong phap phd, cac tac gia chi ra ring, cac
RCM m6 phong kha tot phan bo mua theo khong gian va thoi gian. Ngoai ra, HSTQ
giita giang thay mé phong ctia RCM va sé liéu tham sat CRU déu dat trén 0,43, cao
nhat 14 mé hinh REMO dat 0,73, tiép theo 1a mé hinh CLM, HIRHAM véi HSTQ
lan lugt 1 0,68; 0,66.
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1.2 Tinh hinh nghién citu ¢ trong nwéc

Phuong phéap mé hinh héa khi hau khu vuc bat dau duoc quan tim nghién ciru
& Viét Nam khoang 10 nim trd lai day, trong d6 nhitng nghién ctru dién hinh nhat 1a
ctia Kiéu Thi Xin [29, 30, 31], Phan Vian T4n [21], Nguyén Vin Thing [19], Hoang
DPtic Cuong [2],.... Nhin chung, cach tiép cAn RCM & trong nude, mot cach twong

d6i, c6 thé chia thanh cac hudng sau:

1) Khao sat d6 nhay dong luc hoc va tham sb hoa vat Ii trong RCM. Theo
huéng nay LBC duoc sir dung 1a s liéu phan tich lai (NCEP/NCAR, ERAA40,...),
chay mo phong khi hau qué kht, lya chon dugc by tham $6 dong luc va tham s6 hoa

vat i thich hop cho khu vuc nghién ctru;

2) Panh gi4 ki ning mé phong nhiéu nim, yéu td va hién tuong cuc trj cia

RCM trén s6 liéu mo phong qua khir nham tim ra uu, nhuoc diém cia mé hinh.
Vé huéng tiép can thi nhit

Cong trinh tién phong theo hudng nay la Kiéu Thi Xin vcs., (1999, 2000) [29,
30] da thir nghiém mo phong mua bang RegCM2. Téac gia nhan thiy c6 sy khac
nhau truong muwa mo phong khi lua chon gia thiét khép kin cho CPS. Nhitng nim
tiép theo, Phan Vian Tan va Du Pirc Tién (2003) [20] di ¢6 nhiing thir nghiém vé do
nhay ctia mo hinh RegCM2 ddi véi diéu kién dia hinh va mit dém. Theo cac tac gia,
su bat dong nhat bé mit 4nh huéng dén cic qua trinh trao doi dat - khi quyén khi str
dung RegCM?2 va chi ra rﬁng dong nang lugng an nhiét, hién nhiét, lugng mua,
cudng d6 mua, ty 1& giang thuy sinh ra do di luu va khong ddi luu va rat nhay déi
v6i mat dém. Tuy nhién, phan bd lugng mua con phu thudc vao nhiéu qué trinh
trong mo hinh, dic biét 1a anh hudng rat 1on dén d6 phan giai. D6 phan giai luwa
chon phu thude vao diéu kién khi hau cua khu vuc nghién cuu, déng thoi phu thudc
16n bdi ndng luc may tinh hién co.

Két qua nghién ciru cia Lé Van Thién vcs., (2004) [19] vé kiém tra do nhay
cua RegCM2 véi hai d0 phan giai ngang la 100km va 60km cho hai thang lut lich
stt & Trung Trung BO, Viét Nam thang 10 va 11 nim 2009 cho thdy: Do phan giai
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60km cho két qua mo phong tot hon 100km va so do Grell-AS cho két qua mé
phong mua hop li nhat. Pidu nay dugc Phan Vin Tén ves., (2008) [22] ciing da
khang dinh khi kiém tra d6 nhay cia mé hinh RegCM3 dbi véi cac CPS nhu Kuo,
Grell-AS74, Grell-FC80 va MIT-Emanuel trong 6 thang (1996-1998). Trong khi do,
so dd Grell-FC80 lai md phong mua vuot xa qua tric va MIT-Emanuel cho két qua

mo phong nhiét hop li nhat.

Dinh B4 Duy (2008) [23] thir nghiém cac CPS trong MM5, cho thdy xu thé
mo phong “thién cao” ddi véi BMJ va KF1, KF2 va mot xu thé “pht hop” hon voi
so d6 Kuo va Grell. Mot canh 1am khéc dé cai thién duoc truong mua mo phong
trén khu vyc dd dugc H6 Thi Minh Ha (2006, 2008) [8, 9] ap dung trong md hinh
RegCM3 d6 13 thém mot so d6 CPS méi (so dd Tiedtke) va hiéu chinh thong ké san
phém ctia mo hinh. Ddi vé6i nhiét 6, RMSE cua nhiét do trung binh thang cho ca
Viét Nam tu 2°C xuéng O,SOC, HSTQ tang tur 0,7 dén 0,9. Trong khi, sai sb6 véi
luong mua c6 giam nhung khong déang ké. Bén canh cai tién va lya chon so dd déi
Iru dé nang cao chit lugng mua mo phong 1a cai thién so d6 dat trong cac RCM. Vi
mit dém 14 noi cung cip 4n nhiét va hién nhiét cho mé hinh khi quyén. Ngoai viéc
chia nho 6 ludi trong so d6 (Du Pirc Tién, 2006 [20, 26]) dé nam bat dugc tinh dat
ddng nhat ctua bé mit thi viéc thém mot so dd dit vao co kha ning cai thién duoc
két qua mo phong cia moé hinh?. Mic dau vay, Nguyén Binh Phong (2008) [15] cho
rang c6 su khac nhau khong dang ké khi thay so d6 dat cia MM5 (Noah/LSM) bang
so d6 BAT (Biosphere Atmosphere Tranfer Scheme) va thoi gian khoi dong mo
hinh cang dai thi sy sai khac cang giam. Hon ntra, nhiét d6 va do am dat phu thudc
16n vao thoi gian nay. Dé truong nhiét va 4m gan véi trang thai thuc thi thoi gian
khoi dong can duge rat ngin (Pinh Ba Duy, 2008 [3, 23]). So véi trudng 4m, thoi
gian thich tmg cua trudng nhiét do dit ngan hon nhiéu, cac 16p dit cang siu thi thoi
gian thich ing cang dai. Thoi gian can thiét dé qua trinh twong tic dat - khi quyén

dat dén trang thai can bang khoang 12 thang.

Nguyén Viét Lanh (2008) [10] di tng dung md hinh RegCM3 dé mé phong

khi hau céc thang chinh dong va chinh he cho khu vyc Viét Nam va lan can. Két
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qua cho thdy sai sb truong nhiét trong cac thang mua dong nhoé hon trong cac thang
mua he.

Luong Manh Thing (2009) [28] kiém nghiém phuong phéap xir 1i bién giam du
v6i profile lity thira co sb tu nhién, bién giam du véi profile tuyén tinh, bién xop véi
profile tuyén tinh, d6 rong bién: 12 diém, 16 diém va 8 diém twong tng véi d6 phan
giai 54km, 45km va 36 km trong RegCM3. Két qua cho thiy, mién tinh anh hudng
16n dén két qua mo phong trong cac mua khac nhau. Mién cang 16n mé phong mua
mua dong cang chinh xac, nguoc lai, mién tinh nho cho két qua mé phong nhiét tét
hon. BJ phéan giai tinh khong c6 vai tro cai thién m6 phong mua trén khu vuc Viét
Nam, tham chi mét vai truong hop cho két qua khong tot. Nhiét do phu thude rat
16n vao d6 phan giai tinh cta dja hinh. M6t s6 ving dia hinh phirc tap cho két qua
chi tiét hon, nhitng ving con lai thi sy thay d6i cta nhiét do 1a khong dang ké. Kiéu
xur 1y bién anh hudong dén két qua mo phong mua mua hé va cac thang chuyén tiép
tir hé sang dong. Con do rong bién khong phai 1a yéu té anh huong dén truong nhiét
mo phong ma chii yéu anh hudng dén két qua mo phong mua. Viée lua chon bo
tham sb phu hop nhét cho khu vuc Viét Nam va 1an can 1a d6 phan giai 36km, xir 1y

bién giam du vdéi profile tich Iy thira co s6 tu nhién, do rong bién 12 diém.

Phan Vin Tan, HO Thi Minh Ha (2008) [24] cho rang, RegCM3 voi diéu kién
bién ERA40 (Reg+ERA40) cho két qua md phong T2m thap hon trén lyc dia, cao
hon trén ving dai duong so v6i RegCM3 voi diéu kién bién NNRP1 va NNRP2,
nhung khong khac biét nhiéu trong mua dong. Vi mua thi Reg+ERA40 cho phu
hop véi CMAP.

Song song voi cach 1am trén thi cac thir nghiém vé tac dong cua sol khi 1én hé
1én hé thong khi hau, dan dén thay doi két qua mo phong nhiét va mua trong cac
RCM ciing duoc tién hanh. Nguyén Ngoc Bich Phugng (2009) [1,16] cho ring,
nhiét do trung binh thang trong trudng hop tinh dén tac dong cua sol khi va cacbon

den ludén cho nhiét d¢ cao hon va lugng mua gidm hon céc truong hop SOy

Qua cac cong trinh nghién ctru trén, chiing t61 rat ra mot s6 két luan sau:
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- Khdo sat do nhay cua so dd tham sb hoa d6i luu va lua chon duogc so dd
Grell voi gia thiét khép kin Arakawa Schubert cho két qua mua mé phong tét, so dd
MIT - Emanuel cho két qua md phong nhiét tét;

-D6i v6i md hinh thiy tinh, d6 phan giai tinh khong c6 vai trd cai thién mo
phong mua trén khu vie Viét Nam thAm chi mét vai truong hop cho két qua khong
t6t;

- Kiéu xir 1i bién anh huong dén két qua moé phong, con do rong bién khong
anh huong dén két qua mo phong nhiét do, ma chu yéu anh huéng dén két qua mo

phong mua;

- Nhiét do trung binh thang tang 1én va lugng mua giam di néu tinh dén anh

hudng cua sol khi va cacbon den;

- Thoi gian can thiét dé tao su can bang gitta bé mat va khi quyén 13 12 thang.

Thoi gian spin-up cang dai thi su sai khac BATS va Noah cang it.
Vé hudng tiép can thir hai

Céc cong trinh nghién ctru theo hudng nay chil yéu tap trung mo phong tir 3
nam dén trén 10 nim theo cdc RCM nhu RegCM, PRECIS, WRF va REMO. Muc
dich 1a danh gia ki ning mé phong nhiéu nam, dong thoi xem xét dén kha niang nim
bét cac yéu td va hién tuong cuc tri cua caic RCM. Yéu td duoc lua chon chu yéu la

nhiét d0 va mua.

Ki ning mé phong ciia RegCM duge mot s tac gia nhu Nguyén Piang Quang
(2004) [18], Nguyén Lé Quén (2007) [17] va H6 Thi Minh Ha (2008) [8] nhan dinh
la: Nhiét d6 mo hinh mo phong xu thé thap hon so véi thyc té, trir khu vuc Tay
Nguyén. Trén tit ca cac ving khi hau MAE khéng vuot qua 3°C, trong dé ving nho
nhit 14 Nam B¢ (0,7°C), ving 16n nhit 1a Bic Trung Bo (3°C). Truong gié muc
thép kha phu hop ca hudng va do 16n, trr khu vuc ¢6 dia hinh nti cao phuc tap ¢
phia Tay Nam Trung Qudc. Vao cac thang mua kho, lwong mwa mo phong thap hon

quan tric, trong cac thang mua mua thi tinh hinh lai dién ra nguoc lai. Chénh léch
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nhiét d6 trung binh mua déng giira hai mién Bic - Nam 1a 5,5°C, mua hé 1a 1,1°C
(Nguyén Piang Quang, 2004). Piéu d6 c6 thé thay rang sy phan chia hai mién khi
hau duge thé hién rd hon vao mua dong va mo nhat hon vao mua he. Hé ) tuong
quan giita mo hinh va tham sat (s6 liéu phan tich CRU) 13 0,71 va gia tri sai s6 bang
1,87°C. Néu tinh trén toan mién sai s6 RMSE sau khi hiéu chinh théng ké 1a
6mm/ngay (HO6 Thi Minh Ha, 2008). RegCM nim bit kha tét cac yéu té cuc tri
nhiét d6 nhung chua tot voi cac yéu t lién quan dén trudng mua (PS Huy Duong

ves., 2009, 2010 [4, 5, 6]).

Ki ning md phéng ctia REMO duoc Nguyén Lé Diing va Phan Vin Tan
(2008) [22] thtr nghiém trong khoang thdi gian 10 nam (1991-2000) da thé hién
dugc su phan bd khong gian cua truong nhiét do, mac dau vé gia tri c6 xu thé thép
hon quan tréac, trir khu vuc Tay Nguyén, md phong nhiét do cao tot hon méd phong
nhiét do thap va sai sd 16n thuong xdy ra vao mua dong. Poi voi trudng mua cho

két qua mo phong thap trong mua mua va cao trong cic thang mua kho.

Tran Thuyc ves., (2011) danh gia kha nang moé phong ciia PRECIS d6i véi cuc
tri nhiét 46 giai doan 1989-2000 [27] cho rang, PRESCIS mé phong kha tot nhiét do
cuc tri; sai sb nhiét do tdi thép 16n hon sai sb nhiét do tdi cao & hau hét cac vung,
trir Pong Bic Bo; sai s6 hé thong trong mé hinh khong 13 rang, md phong sb ngay

c6 nhiét d6 thap dudi ngudng va nhiét do cao trén ngudng.

Phan Vin Tén vcs., (2010) cho rang md hinh RegCM3 md phéng kha tét ddi
vdi cac yéu t6 nhiét do cuc tri trung binh, tuong ddi tot vai d6 Am cuc tiéu trén toan
Vi¢t Nam, nhung con nhiéu han ché v6i mua 16n cuc bd & cac vung khi hau phia
Bic (B1-B4). M6 hinh REMO cho sai s6 mé phong 16n hon RegCM3. MMS5 co ban
tuong duong véi RegCM3, tot hon REMO va RegCM3 véi cac chi sb cuc tri tinh
cho mua [21].

Mot cach 1am méi theo huéng dénh gia ki ning moé phong RCM ctia Nguyén
Ping Mau (2012) 1a két hop thir nghiém mo hinh khi hau toan cau CAM va
RegCM, mo6 phong cac truong khi hau khu vuc Viét Nam, giai doan 1997-1999
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[12]. Két qua nghién ctru cho thiy, bién trinh nhiét d6 trung binh nim mé phong
kha tdt, dic biét viéc thay ddi mién tinh cho két qua mo phong khac nhau. Mién M1
(mo rong vé phia Bong - Bic 1anh thd Viét Nam) cho nhiét d6 mé phong mua dong
thip hon mién M2 (mé rong vé phia Tay - Nam lanh thé Viét Nam) va nguoc lai
trong cac thang mua hé. Ddi v6i lugng mua, mua dong mién M1 cho 16n hon M2 va

nguoc lai xu thé ndy trong mua he.

Nhu véy, cac cong trinh sir dung cac RCM dé mo phong nhiéu nim déu khang
dinh rang RegCM, REMO, PRECIS c¢6 ki ning trong md phong truong nhiét do 2m,
nhung chua tdt vé mua (Phan Van Tan vcs., 2009; HO6 Thi Minh Ha, 2008; Luong
Manh Thang, 2009; Nguyén Lé Diing, 2008, Tran Thuc, 2011). Chang han nhu
nghién ctru cta Phan Vin Tan ves., 2009 [76] trén RegCM3 14 14y trung binh trén 7
vung khi hau Viét Nam cho két qua mo phong nhiét 4o ciia RegCM3 cho xu thé
thién 4m trir vang R6 sai s trung binh cua nhiét d6 dao dong 1-3°C. Luong mua
cho mo6 phéng qué 16n trén mot s6 khu vuce so v6i s6 liéu tham sat CRU, dic biét 1a
khu vuc mién nui. Hon nita, ¢6 thé CRU danh gia thap luong mua thuc té tai khu
vuc Viét Nam, vi d0 phan giai cua loai s6 lieu nay qué thd, khong thé biéu dién hét
cac tam mua va luong mua, lam danh gia sai léch két qua mwa mé phong. Chinh vi
vay, trong ludn an, ching t6i s€ lya chon bd s6 liéu mua trén ludi phu hop co thé
thay thé cho bd s6 liéu CRU. Van dé nay sé& duoc trinh bay chi tiét trong chuong 2

cua luan an.
Qua cac cong trinh nghién ctru trén, chiing to1 rat ra mot so két luén sau:

- Sai s6 hé théng cia RCM (RegCM) déi véi nhiét 6 1-2°C, 3-4°C & khu vyc
co dia hinh phtrc tap;
- Cac RCM cho lugng mua mé phéng thap hon thuc té trong mia mua va

nguoc lai trong mua kho;

- M6 phong nhiét ma luong mua s& thay doi néu dich chuyén mién tinh vé

phia Bic hay phia Nam;
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- Cac RCM c6 ca nang niam bat dugc cac yéu td cuc tri nhiét do, tam duoc vai
truong 4m nhung khong t6t ddi véi truong mua;

- Céc két qua dugc so sanh voi s6 liéu quan tric tai tram, chua tinh dén hiéu
chinh theo d¢ cao dia hinh, ngoai trtr cong trinh nghién ctru cta H6 Thi Minh Ha.

Nhan xét cudi chwong: Qua cac cong trinh nghién ctru & trén chung toi rat ra
duoc mot sb két luan sau:

- Viéc lua chon va tmg dung so d6 tham sb hoa vat |i ¢6 y nghia quyét dinh
dén d6 chinh xac cua két qua moé phong cia RCM. Vi ciing mot mién tinh, d6 phan
giai, budc thoi gian tich phan, diéu kién ban dau va diéu kién bién xung quanh,...
két qua mo phong ciia RCM khéc nhau néu st dung CPS khéc nhau;

- Phén tich duoc cac qua trinh tuong tac gitta khi quyén va bé mit thong qua
cac so db tham s hoa vat Ii;

- Bo tham sé dong luc hoc va vat Ii cia mé hinh mang lai két qua mo
phéng/du bao/du tinh kha quan.

* Pong Iwc hoc moé hinh

+ IC, LBCs dugc lay 1a sé liéu phan tich lai (NCEP/NCAR hay ERA40) khi
khao sat d§ nhay va danh gid ki nang mé phdng cuia cac RCM;

+ Mién tinh: Bao quanh tit cac ving c6 hoan luu anh huong truc tiép dén khi
hau khu vic va nén mo rong dén chimng nao cé thé nhung tranh dat bién trén nhing
khu vyce c6 dia hinh phtc tap;

+ Do phan giai ngang cua m6 hinh: D) phan giai 60km hoac cao hon nita 1a
phtt hop v6i md phong cac yéu td khi hau cho khu vue, dic biét mua;

+ D0 rong vung d€m duoc chon la 5 nit ludi;

+ Phuong phap xtr li bién: Bién gidm du ;

+ Thoi gian spin-up: Co thé 1a mot thang hodc vai nam, phu thudc vao thoi

gian chay mo phong. Tuy nhién, trong mo phong khi hau, nhiéu khi khong can dén
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thoi gian ndy néu truong nhiét do va 6 4m dit duoc ldy tir truong ban dau sin co.
* Tham s6 hoa cac qua trinh vat i

+ So dd tham s6 hoa dbi luu: Trong sé cac so dd tham sé hoa, so d6 tham sb
hoa dbi luu c6 anh hudong quan trong nhat ddi véi két qua moé phong ciia RCM.
Phén tich & trén cho thay, c¢6 sy khac nhau vé phan bd khong gian va luong mua md
phong giita cac so d0. Cac dang hoan luu mo phong kha gan véi quan tric nhat 13

so do Grell va KF.

+ So dd tham sb héa birc xa: So d6 CCM2 va thoi gian cap nhat so dd 1a 30
phut.

+ So dd vi vat 1i may: So d6 burc xa cia Dudhia (1989).
+ So dd bé mat: Noah.

+S0 d6 tham sb hoa 16p bién hanh tinh: So d6 Pleim-Chang va MRF.
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Chwong 2: SO LIEU VA PHUONG PHAP NGHIEN CUU

Muc dau tién ctia chuong 2 s& trinh bay vé cac ngudn sb liéu dugc st dung.
Cac muc tiép theo s& ban vé phuong phap nghién ctru, trong d6 phan tich chi tiét
viéc lva chon RCM cho Viét Nam, lwa chon yéu td danh gia va lya chon phuong
phap danh gia. Cac chi sb danh gia thong ké, theo bang ngau nhién, tan suat c6 dicu

kién dugc trinh bay trong phan cubi cta chuong.
2.1 Céc ngudn s liéu
2.1.1 S6 lidu 1am diéu kién bién cho RCM

Piéu kién bién cho RCM ¢6 hai dang s6 lidu co ban dugc khai thac & day 1a sb
liu phan tich lai (Reanalysis), phan tich (Analysis) va san phim cta cac GCM. Sb
liéu phan tich lai va phén tich dugc dung dé chay mé phong cac RCM 1a céc truong
khi quyén bao gdm khi 4p bé mit (Ps) hodc khi 4p muc bién trung binh (Pmsl),
nhiét d6 khong khi (T), 6 am tuong ddi (RH), cac thanh phan van téc gié kinh
huéng (v), vi hudng (u) trén cac muc dang ap, mot sd trudng khac tiy theo yéu cau
ctia timg mo hinh va sé liéu nhiét d6 bé mit bién (SST). Cac ngudn duoc khai thac

gom:

ERA40: S6 liéu phan tich lai cia ERA40, d6 phan giai ngang cia cac tap sb

lidu nay 1a 2,5 x 2,5° kinh-vi véi 17-23 muc theo chidu thing ding.

OISST: Nhiét dd mat nudc bién ciia NOAA; hodc GISST cua Trung tam S6
liéu khi quyén British (The British Atmospheric Data Centre - BADC). D6 phan
gidi ciia cac tap so liéu nay 1a 1 d6 kinh-vi,

Ngoai ra c6 mot s6 loai s liéu khac nhu: Do cao dia hinh va dat st dung la
nhing sb lidu bat budc phai c6 khi chay cac mé hinh RCM. Néi chung cac bo s6
lidu nay thuong duoc cho kém theo mé hinh va bao gom:

Po cao dia hinh (Topography): Nguoén sb liéu cia USGS (U.S.Geological
Survey) voi cac do phan giai khac nhau (60, 30, 10, 5, 3 va 2 phut) va luan an lya
chon d6 phéan giai nay la 10 phut.



43

Loai dit sir dung (Landuse type): La s liéu mo ta dic tinh 16p phu bé mat
(Global Landuse Cover Characteric - GLCC) dugc dung trong viéc tinh cac dong
trao d6i dit - khi quyén théng qua mé hinh bé mit dat (LSM). D6 phan giai cua sd
lidu ciing c6 thé tury chon tir 60, 30, 10, 5, 3, 2 phit va 10 phut 1a do phéan giai dugc

lya chon trong luan an.
2.1.2 S6 li¢u sir dung dé danh gia ki niing cia RCM

S4 liéu quan tric dugc st dung la sb lidu thang va s6 litu ngay. S4 liéu thang
bao gom: S6 liéu nhiét d6 trung binh thang, tong lugng mua thang va toc do gio. S6
liéu ngay bao gom: Nhiét d6 tdi cao va nhiét do tdi thap, muc dich dé tinh toan nhiét
d6 t6i thap trung binh, t6i thap tuyét doi, toi cao trung binh va tdi cao tuyét d6i. Cac
loai 6 liéu duge 1dy tir nam 1982 dén nam 2000 tai 70 tram khi twong, khi hau trén
toan qubc, tmg voi 7 ving khi hau va do dai chudi sé liéu twong d6i dong nhat
(bang 2.1).

Bang 2.1: Danh sadch mang luéi tram khi tuong, khi hau dugc khai thac

TT| Téntram | Kinhdo | Viddo | Pocao [ TT| Téntram | Kinhdd | Vidd| Do cao
Vung T4y Bic (B1)
1 | bién Bién 103,00 | 21,35 | 4750 | 6 | QuynhNhai | 103,60 | 21,80 | 802,0
2 | Muong Té 102,83 | 22,36 | 329,4 | 7 | YénChau 104,30 | 21,05 | 59,0
3 | Sin Ho 103,25 | 21,35 | 1529,0 | 8 | Phu Yén 104,65 | 21,30 | 1820
4 | Lai Chau 103,15 | 22,06 | 2432 | 9 [ BéicYeén 104,40 | 21,25 | 65,0
5 | SonLa 103,90 | 21,33 | 6753 | 10 | Song Ma 103,70 | 21,10 | 302,0
Vung Pong Bic (B2)
11| SaPa 103,82 | 22,35 | 1584,2 | 16 | T Quang 105,2 | 21,80 | 40,8
12| Yén Béi 104,87| 21,70 | 556 | 17 | Cao Bing 106,25| 22,67 | 2441
13| Van Chan 104,50[ 21,60 | 257,0 | 18 | Lang Son 106,77 | 21,83 | 257,9
14 | Bic Quang 104,50 22,29 74,0 19 | B Long Vi 107,71 20,13 55,6
15 | Ha Giang 105,00 | 22,80 | 117,0 | 20 [ CoTo 107,77 | 20,98 | 70,0

Ving Pong bang Bac Bo (B3)

21| Hai Duong 106,30 | 20,95 2,2 26 | Bac Giang 106,21 | 21,30 7,5

22 | Hung Yén 106,30 | 20,70 2,9 27 | Ninh Binh 105,98 | 20,25 2,0

23| Van Li 106,18 | 20,07 1,8 28 | Nam DPinh 106,15 | 20,43 1,9

24 | Ha Noi 105,33 | 21,02 6,0 29 | Thai Binh 106,38 | 20,41 19

25| Ba Vi 105,26 | 21,06 30,3 | 30 | Nho Quan 105,45 | 20,19 3,1
Vung Bic Trung B (B4)

31| Vinh 105,68 | 18,67 51 36 | Pong Hai 106,60 | 17,48 5,7

32| T Duong 104,47 | 19,27 96,1 | 37 | Tuyén Hoa 106,02 | 17,88 27,1
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33| Huong Khé 105,70 18,18 17,0 38 | Nam Dong 107,72 16,17 59,7

35| Ha Tinh 105,90 | 18,35 2,8 39 | Hué 107,58 | 16,43 10,4
35| Ky Anh 106,27 | 18,10 2,8 40 | bong Ha 107,58 | 16,85 8,0
Vung Nam Trung B§ (N1)
41| A Ludi 107,42 | 16,20 600 | 47 | Nha Trang 109,20 | 12,25 3,0
42 | Pa Ning 108,20 | 16,03 4,7 48 | Tuy Hoa 109,28 | 13,08 10,9
43| Tra My 108,23 | 15,35 123 49 | Truong Sa 111,90 8,65 2,0
44| Quy Nhon 109,22 | 13,77 3,9 50 | Phan Rang 108,93 | 11,57 0,0
45| Ba To 108,73 | 14,77 50,7 | 52 | Phan Thiét 108,10 | 10,93 9,0

46| Quang Ngai | 108,80 | 1512 | 7.2

Vung Tay Nguyén (N2)

53| Playcu 108,02 | 13,97 | 778,9 | 57 | Mdrak 108,75 | 12,73 | 419,0
54| Kon Tum 108,00 | 14,35 | 536,0 | 58 | Dak Nong 107,68 | 12,00 | 631,0
55| Ayunpa 108,26 | 13,25 | 150,0 | 59 | baLat 108,45 | 11,95 | 1508,6
56 | B Mé Thuot 108,05 | 12,67 | 490,0 | 60 | Bao Loc 107,68 | 11,53 | 840,4
Vung Nam Bo (N3)
61| Phu Quy 108,90 | 10,50 5,0 66 | Can Tho 105,77 | 10,03 1.0
62 | Phudc Long 106,98 | 11,83 | 2450 | 67 | Rach Gia 105,07 | 10,02 0,8
63| Tay Ninh 106,10 | 11,33 9,4 68 | Ca Mau 105,15 9,18 0,9
64 | Ving Tau 107,08 | 10,37 4,0 69 | Phii Qudc 103,97 | 10,22 3,5
65| T Son Hoa 106,67 | 10,87 9,0 70 | Con Pao 106,60 8,68 6,3

Loai s6 liéu quan trac dugc st dung dé so sanh véi két qua mé phdng cua
RCM @61 véi cac yéu to trung binh va cuc tri tai cac di€ém tram, dong thoi thyuc hién

phan tich khach quan vé cac nat ludi voi muc dich so sanh vé mit khong gian.

Bén canh do6, luan an con st dung dén cac nguodn so li¢u toan cau dugc phan
tich vé luédi kinh-vi d0 dua trén cac loai so liéu quan trac khac nhau muc dich dé

chon ra b so li¢u t61 wu. Céc loai s li¢u nay bao gom:

- Sb liéu CRU (Climatic Research Unit): La bd s6 liéu phan tich c6 d0 phan
giai ngang 0,5° x 0,5° kinh-vi, dua trén s6 liéu thu thap duoc tor mang ludi tram
quan tric bé mit toan cau trén dat lién. S6 liéu duoc dung dé danh gid 1a nhiét d6 bé
mit tai d6 cao 2m va téng luong mua thang. Dir liéu CRU c6 thé 1ay tir website

http://badc.nerc.ac.uk/browse/badc/cru. Hon nita, dinh dang cta cac loai s liéu 1a

ASCII va NetCDF, thuan tién cho viéc su dung.

- S6 liéu CMAP (CPC Merged Analysis of Precipitation): La bd s liéu tong

luong giang thily thang phan tich trén co sé két hop nhiéu loai s6 liéu bao gom ca



http://translate.googleusercontent.com/translate_c?depth=1&ei=1v3jULiuE5CPiAeg8oG4CQ&hl=vi&langpair=en%7Cvi&rurl=translate.google.com.vn&u=http://badc.nerc.ac.uk/browse/badc/cru&usg=ALkJrhg0e0JpeoXAjFpJA0wODbaL1JA73Q
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s6 lidu giang thuy uéc luong tir s6 lidu vé tinh (Xie P & P. A. Arkin, 1997). Do
phdn giai ngang cia CMAP 1a 1,0° x1,0° d6 kinh-vi, c6 thé dugc 13y tir website:
http://www.esrl.noaa.gov/psd/thredds/dodsC/Datasets/cmap.

- S6 lieu APH (Aphorodite): La loai s liéu mua va nhiét d6 thang trén ludi,
d6 phan giai ngang 0,25° x 0,25° kinh-vi, & khu vue chau A. Cac gia tri khuyét cua
mua dugc gan bﬁng gia tri -99,9. Hon ntra loai s6 lieu nay cho thong tin vé mat do
dir liéu tram trén mdi 6 ludi cho ting ngay dé nguoi sir dung biét dugc 6 ludi diém
quan tric hay 6 lu6i ndi suy.
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Tir hinh 2.1 ¢6 thé nhan thy sy khac biét phan bd mua cia CMAP, CRU va
APH so véi OBS trong thang 1, giai 1982 dén 2000. Phan bd mua trén sb liéu OBS

thé hi¢n rd muc do khé han dién ra trén khap ca nudce, véi lugng mua dao dong tur
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30-70mm, trir khu vyc Trung Trung B dat khoang trén100mm, nhung phan bd
mua cua CMAP, CRU chua thé hién 6 dugce dai mua lén nay. Voi thang 7 (hinh

2.1), tinh hinh dién bién mua co xu thé nguoc lai. Trén nguén s6 liéu OBS, nhiéu

noi & Bac B9, Tay Nguyén, cuc nam Trung B9, Nam Bo budc vao giai doan cao

diém cia mua mua, trong khi Bac Trung BJ va phia Bac ciia Nam Trung B9, luong

mua giam nhiéu va & mic dudi 100mm.

So sanh phan bé mua cia CMAP, CRU, APH va OBS trong thang 7 (hinh

2.2), ta co thé nhan théy dai it mua ven bién Trung B duoc thé hién rd nhét trén

ngudn sd lidu APH. Tuy nhién, ngudn s6 liéu CMAP, CRU phéin b mua twong d6i

dong nhat, cac trung tdm mua nhiéu va it mua hau nhu bi 1a tron trén & do phan giai

0,5° x 0,5° kinh-vi.
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Hinh 2.2: Phan bd mwa CMAP (a), CRU (b), APH (c) va
OBS (d) thang 7, giai doan 1982-2000
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T2m _CRU(Deq), JJA/1982— 2000 T2m APH(Deq) JJA/1982 — 2000 Jom _0BS(Deq), JJA/1982-2000
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Hinh 2.3: Phan bé nhiét CRU(a), APH(b) va OBS(c) mua he, giai doan 1982-2000

Phan bd nhiét trong cc thang chinh hé (hinh 2.3) chi ra xu thé phu hop gitta
APH so véi OBS hon sb liéu CRU, CMAP. Piéu nay duogc thé hién rd dai nhiét do
cao tir Thanh Hoa dén vi tuyén 160N, cac tam lanh thuoc khu vuc Tay Bic nhu Lai
Chau, cuc bic ciia Ty Nguyén, cao nguyén Da Lat - Lam Péng. Tuy nhién, khu
vuc Nam B¢ thi phan bd nhiét trén ba nguén s6 liéu gﬁn nhu nhau, nhiét d0 dao

dong tir 27-28°C.

Nhu vay, so véi CRU, CMAP, APH cho phan bd nhiét do phu hop v61 phan
bd nhiét d6 ctia OBS hon. Tuy nhién, véi mua kha phu hop vé dién nhung chua tdt
vé lugng, dac bi¢t vao thang 1, khu vyc cuc Bic cua Nam Trung Bg, mirc 40 chénh
léch 1én dén 50-70mm.

Ngoai ra, luan an con st dung thém nguén s6 lidu toc do gi6 vi hudng (u),
kinh hudng (v) va dd cao dia thé vi (hgt) tai cac muc khi 4p khac nhau cua ERA40.
Tuy nhién, d6 phan giai cta loai sb liéu nay kha thé (2,5° x 2,5° kinh-vi), do do6
chung t6i thuc hién ndi suy vé ludi 0,3238°x 0,3238° kinh-vi ctia mé hinh dé thuan
tién trong so sanh, phan tich va danh gia.

2.2 Phuwong phap nghién ciru

Hién nay, & Viét Nam c6 nhiéu RCM d3 dugc nghién ctru va thir nghiém nhu
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RegCM, PRECIS, REMO, MMS5,... Trong d6 duoc st dung rong rdi nhét 13
RegCM. Tuy nhién, muc dich ctia luan an dat ra la lya chon duwgc mdt RCM dé mo
phong khi hau cho Viét Nam. Dé khach quan trong cach lia chon mé hinh ching t6i
da lam phép so sanh gitra cac m6 hinh véi nhau thong qua hai tiéu chi la: BPong luc

hoc mé hinh va tham sb hoa cac qua trinh vat Ii (bang 2.2).

Béang 2.2: So sanh dong luc hoc va tham s6 hoa cac qua trinh vat i cia cac RCM

Dong luc RegCM REMO PRECIS MM5
hoc Thity tinh Thity tinh Thity tinh Phi thay tinh
Tham sb hoa vat li
None, Athens - Kuo
’ lé%?t(li/ﬁm)r (1974), Arakawa-
Tham s0 (1974) Tiedtke Schubert (1974), Bett-
hoéa doi ’ Kuo (1974) Miler (1993), Grell
Emanuel (1989) .
luu (1993), Fritsch-Chapell,
(1995), Grell Kain-Fritsch. Shall
(1993) ain-Fritsch, Shallow
Cumulus (Kain-Fritsch)
x A None, Simple Cooling,
igzngég CCM3 (Kiehl, I\/Ii(ryc?gtte CCM3 Cloud-radiation scheme,
< 1996 ) (1986) (Kiehl, 1996 ) | CCM2 radiation scheme,
: RRTM Longwave sheme
Puoc tinh None, Bulk PBL, High-
Tham s theo i thuyét Resolution Blackdar
hoa 16p Ho'tig‘go"cs" dbng dang Ho'tig‘go"cs" PBL, Bulk Thompson,
bién ctia Monin- ETA PBL, MRF PBL,
Obukov Gayno-Seaman PBL
£ So do Kessler (1969), So
Tham so AT A 1w
L . . . d6 Lin, So d6 bang don
hoa vi Sundqvist, Sundgvist, Sundgvist, ) X
vt Ii 1978 1978 1978 gian -NCEP, So d0 pha
rﬁé x40 tron - NCEP, So do
y ETA
) Semmler None, For-Restone
Tham s6 BATS1E (2002) MOSES (Blackada) scheme, Five-
hoa bé (Dickinson, Rechid \’/a (Cox vcs., Layler Soil Model, ETA-
mat 1993) Jacob. 2006 1999) Surface Model, No-
’ ah/LMS

C6 thé thay rang, MM5 ¢4 tinh ndi troi hon cac RCM con lai nho su da dang
clia cac so d6 tham s hoa vat li, dong luc hoc 14 phi thay tinh phi hop véi vi tri dia

I cia Viét Nam, noi khong c6 su can bang giita trong luc va gradient khi 4p. Ngoai
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ra, MMS5 con cho phép 16ng nhiéu luéi khac nhau, co kha nang dong héa sb liéu bon
chiéu, diéu nay tao diéu kién thuan lgi cho viéc mo phong khi hau ¢ khu vuc quy
mo dia phuong.

Trén thé gidi da co nhiéu nhém nghién ctru, dién hinh nhu nhém nghién ctu
GLOWA (http://www.glowa.org) thudc truong Pai hoc Téng hop Munich, Cong
hoa Lién bang P, sit dung MM5 dé mo phong/du bao/dy tinh khi hau cho khu

vuc Alpine, Danubia, dong bang song Ctru Long ...... Cac du 4n nay tip trung cai
thién chét lugng mo phong/du bao/du tinh khi hau bang cach chi tiét hoa 16p pha
thue vat, dat str dung (hinh 2.4), thong qua viéc danh gia két qua truong nhiét do bé

mat, nhiét d§ diém suong va mua.

(a) (b)

Hinh 2.4: Chi tiét hoa bé mat: rimg (xanh l4 cay), nong nghiép (mau nau), ving gap

= :,;_" ..
| -

S
-~ -5

nuéc (xanh da troi) cho dong bang séng Ctru Long, ndm 1990(a), 2002(b) va
2008(c) (Stolpe H. et al., (2009), Design and Implementation of IWRM in Viet
Nam)

Hon nita, trong cac cong trinh nghién ctru trong cling nhu ngoai nudc cua Duff
vcs., 2006 [52], Zhu va Liang, 2007 [95], Zangl G., 2009 [94], Phan Vin Tan vcs.,
2010 [21].... chi ra ring MMS5 ¢6 ki ning mé phong nhiét d6 va luong mua t6t hon
mot s6 mo hinh khéc, dic biét 1a HSTQ rét cao d6i voi mua (Duff ves., 2006 [52]).
Chinh vi vay, luan an str dung md hinh MM5 (phién ban khi hau) nhu mét cong cu
dé mo phong khi hau khu vuc Viét Nam va lan can.

a. Lua chon tham s dong luc cho MM5

Tham sé dong luc cho MM5 thudng duoc nghién ciru va thr nghiém: LBC,


http://www.glowa.org/
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mién tinh, thoi gian spin-up, d6 phan giai ngang, ving dém va phuong phap xir li
bién. LBC cho cic RCM trong nghién ctru md phong hay khao sat d6 nhay 1a sb
li¢u phan tich lai toan ciu nhu ERA40, ERA-Interim, NCEP/NCAR, JRA,... M0t sb
tac gia nhu Moonney P.A vcs., (2011) [75], Simmons vcs., (2004) [81] (duoc trinh
bay chi tiét tai muc 1.1.1) da chi ra tinh vuot troi cia ERA40 hon $6 lieu phan tich
lai cuia NCEP/NCAR, ERA-Interim khi so sanh truong nhiét gitra chiing. Ngoai ra,
mot ¢dng trinh nghién ctru trong nuwdc cua Phan Van Tan va H6 Thi Minh Ha
(2008) [24] kiém tra d6 nhay cia LBC (ERA40 va NCEP/NCAR) dén két qua mo
phong khi hau ¢ Viét Nam.

Két qua nghién ctru chi ra rang, mua md phong voi LBC 1a ERA40 gan véi
CRU hon LBC la NCEP/NCAR, trong khi truong nhiét do bé mat khac nhau khong
dang ké & trén dat lién. Vi vay, luan an sé lya chon LBC la nguén s6 liéu phan tich
lai ERA40 cho MMS5 vi hai li do: Thir nhat 1a phu hop véi muc tiéu cta luan an 1a
mo phong khi hau; Thir hai 1a dd c6 nhiéu cong trinh nghién ciru trong va ngoai
nude st dung ngudn sd lidu ndy cho MMS5, tao diéu kién thuan loi trong so séanh,
phén tich va danh gia.

Diéu kién ban dau cta nhiét do va do am dat 1a mot trong nhirng nhan tb quyét
dinh thoi gian khéi dong mé hinh (spin-up). Néu diéu kién ban dau khac véi trang
thai thuc qua 16n thi thoi gian khdi dong mo hinh doi hoi phai dai hon, tham chi dai
hon rat nhiéu, méi c6 thé dat dén trang thai can bﬁng khi hau (Pinh B4 Duy, 2008
[3]). Piéu d6 c6 nghia, dé dat dugc trang thai can bang ndy thi hiéu giira nhiét do bé
mit va nhiét 46 dit (AT) phai tién toi khong.

Hinh 2.5 cho ching ta thiy sy khac biét nho vé& quy luat bién thién theo thoi
gian ciia T2m va Tg. Tuy nhién, sy chénh 1énh nay giam dan theo thoi gian va tai
budc thoi gian tich phan 330 ngay, gid tri T2m trung véi Tg tai lem. Diéu d6 cho
thdy thoi gian dé dat su can bang giita 16p khi quyén bén trén va bé mat dat trong
mo hinh MM35 phai mét it nhat 12 thang. Chinh vi vay, thoi gian spin-up duoc lya
chon 12 thang 14 thich hop cho mé hinh MM5 khi mé phong nhiéu nim.
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Bién trinh cha T2m va Tg (1cm), 1/1 dén 31/12
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Hinh 2.5: Bién thién cta nhiét d6 khong khi (T2m) va nhiét do dat (Tg) tai 1cm cia
MMS5 (phién ban khi hau)

D6i v6i do phan giai ngang, ving dém va phuong phap xtr 1i bién lan luot
duoc lya chon 1a 36km, 5 nut ludi va bién gidm du. Trong do, ching t61 mudn nhin
manh dén viéc tai sao lai chon do phan giai 36km? Théng thudng d6 phan giai cla
cac RCM phai phu hop v6i do phan giai cia truong diéu khién toan cau va bang 1/4
d6 phan giai cia truong didu khién, nhung quan trong hon ca 13 ning lyc tinh toan
clia may tinh. Hién nay, & Viét Nam, tai nguyén may tinh dé chay cac RCM véi 46
phan giai cao chi co thé thuc hién & Vién Khoa hoc Khi tuong Thuy van va Moi
truong, Trung tim Khi twong Thay van Qudc gia va B mon Khi tugng, Truong
Pai hoc Khoa hoc Tu nhién, Pai hoc Quéc gia Ha Noi. Vi vay, vdi cac thtr nghiém

ctia MM5 chi ¢6 thé dimg lai & d6 phan giai 36km ma khong thé tinh hon.

Mot sé cong trinh nghién ctru trong nudc ciia Phan Van Tan ves., [21, 22, 24],
H6 Thi Minh Ha ves., [8, 9], Lvong Manh Thing (2008) [28], Nguyén Ding Mau
(2012) [12], .... d4 chi ra rang mién tinh md hinh anh hudéng dén két qua moé phong
nhiét d6 va lugng mua trong mo hinh RegCM. Vi MMS5 thi viéc thay d6i mién tinh

c6 anh huong két qua mo phong nhiét va mua hay khong? Pé tra 1oi cAu héi trén
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chung t6i kiém nghiém dé nhay ctia mé hinh véi hai mién tinh: Mién DM1 (hinh
2.6a) mo rong vé phia Nam so vé6i lanh thd Viét Nam, don duoc hoan lwu gié mua
tdy nam; Mién DM2 (hinh 2.6b) mé rong vé phia Bic hon, bao dugc hoan luu gid
mua béng Béc. Thoi gian kiém nghiém tor ndm 1994-1998, nhung chi thyc hién
tinh toan tir nam 1995-1998 (bo qua thoi gian spin-up 12 thang). Hon nira, day la
thoi ky xay ra dot El Nino manh 1997/1998, su bién dong cua nhié¢t do va luong
mua kha 16n. Néu moé hinh mé phong tt cac truong hop xay ra cuc tri thi cic
truong hop khac hy vong ciing sé& tot hon.

DOMAIN_1 DOMAIN_2
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Hinh 2.6: Mién tinh 1 (a), mién tinh 2 (b)

Hinh 2.7 cho thdy DM1, DM2 cho lugng mua mé phong cao hon vao cic
thang miia dong nhung thap hon vao mua hé. Pic biét ca hai mién déu cho mua
vuot troi hon APH & dai dong bang ven bién trong thdi ky mua déng. Tuy nhién,
trong cac thang mua he, phan bd mua hai mién Béc - Nam lai trai ngugc nhau. DM1
cho dién mua mo phong mién Bic gan véi APH hon mién Nam, DM2 cho dién mua
mo phong mién Nam gan v6i APH hon mién Bic.

Céc trung tdm mua nhiéu nhu dai mua & bién gisi Viét - Lao va trung tam it
mua thuéc Nam Trung B9, mién tinh DM1 nam bat tbt hon DM2. Cac thang mua
xuan va mua thu (phu luc Al), dién mua moé phong DM1 phu hop voi APH hon
DM2, mic dau vé lugng cia DM1 va DM2 déu cho thap hon APH.

Phén tich phan bd tong luong mua thang trén toan lanh thd Viét Nam (hinh
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2.9a) cho thay, muc d6 chénh luong muwa mo phong trong cac thang mua dong, mua
xudn gitta DM1, DM2 va APH it hon so v6i cic thang mua heé va mua thu. Xét mot
cach tong thé, DM1 cho két qua mé phong mua gan véi APH hon DM2.

5 R_APH(mm), DJF/1995-1998 R_MM5_DM1(mm), DJF/1995—1998R MM5 DM2(mm), DJF/1995-1998
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Hinh 2.7: Phan b6 luong mua trong mua dong va mua hé ciia APH(a, d), DM1(b,

e), DM2(c, f), giai doan 1995-1998

Hinh 2.8 thé hién phan b khong gian nhiét dd6 mo phong cia DM1, DM2 va
APH, v¢i xu thé chung 1a ca DM1, DM2 cho két qua md phong thap hon APH. Mot
s6 tam lanh & khu vuc cuc bic cua Ty Nguyén va Lam Dong ca DM1 va DM2 déu
thé hién duogc, riéng dai nhiét do cao & ving dong bang ven bién Trung B trong

cac thang mua hé thi DM1 mé phong tot hon DM2.
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Hinh 2.8: Phan bd nhiét 6 trong mua déng va mua hé cia APH(a, d), DM1(b, e),
DM2(c, f), giai doan 1995-1998

Dién bién theo thoi gian cua nhiét ¢ (hinh 2.9b) ciing thé hién rd xu thé mo
phong thién thap cia DM1, DM2 so v&i OBS trén toan lanh tho Viét Nam. So véi
DM1, DM2 cho mé phong nhiét thap hon 1°C trong cac thang mua déng, 2°C trong
c4c thang mua xuan va 2°-3°C cho mua hé va mua thu. Diéu d6 cho thdy, viéec mo
rong mién tinh vé phia Bic cho sai s6 16n trong két qua mé phong nhiét hon 13 mé

rong mién tinh vé phia Nam.
That vy, viéc md rong mién tinh mé hinh vé phia Nam cho két qua mé phong
nhiét va mua t6t hon mé rong mién tinh vé phia Bic. Nguyén nhan c6 thé do phia

Bic chu yéu la dia hinh nti cao, phuc tap. Vi li do do, mién tinh ludn 4n lya chon dé
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mé phong nhiéu nim 13 mién DMI, gém 144 x 105 nht ludi, tim mién tinh 1a

11,5°N va 108,0°E.

Phan b téng luong mwa thang trén Vit Nam @
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Hinh 2.9: Phan bé téng lvong mua thang (a) va nhiét d (b) cua OBS, DM1, DM2

b. Lua chon cac so dd vat If cho MM5

Vén d& quan trong nhit trong cac RCM hién nay chinh 14 bai toan tham sb hoa
d6i lvu. Phan 16n nhiét giai phong ra & nhiét doi gan lién voi may d6i luu sau. Qué
trinh ndy d phan bd lai ning luong thing dung thong qua phuong trinh nhiét va
am. Trong MMS5 c6 8 CPS khac nhau, duogc chia thanh 03 nhém goém: 1) Thich tng
d6i luu; 2) Déi lvu xuyén thung; 3) So dd xay dung trén quan thé may tich. Dé so
sanh dic diém cua cac so d6, Arakawa A., 2004 [32] dua vao ba tiéu chi sau: 1)
Diéu kién dong luc dé hinh thanh may d6i luu; 2) Gia thiét khép kin cua so do; 3)
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Diéu kién hdi tiép (tic dong ciia may véi trudong quy mé 16n). Theo cach 1am nay,

ching t61 dua ra dugc vu/nhugce diém cua cac so do6 nhu sau:

Véi so do thuéc nhém nhém 2 nhu so dd Kuo, d6i luu duge hinh thanh do qua
trinh hoi tu Am muyc thap. Uu diém cua so d6 1a qua trinh dot nong khi quyén do d6i
lwu may tich dugc giai thich & rang hon. Tuy nhién, han ché cua ching 1a khong
tinh dén qua trinh cudn hat khong khi vao may. Néu khong khi mdi truong khé din

dén lam gidm luc noi1 trong may va nguoc lai.

So d6 dbi luu Grell thudc nhom thtr 3, wu diém cta so do 14 co tinh dén dong

thang va dong gidng, c6 tinh dén su cudn hit bén ngoai vao may (c6 mo hinh may).

So do Arakawa-Schubert 1a so d6 may nhiéu muc. Loai so d6 nay chi thich

hop v&i1 qua trinh quy mo 16n va kich thude 6 ludi 16n hon 30km.

So d6 Fritch-Chapell chi thich hop véi quy mé 6 ludi tir 20-30km trong khi

thira nhan so d6 may la don 1é.

So d6 Kain-Fritch twong tu Frich-Chapell nhung st dung 1i thuyét cua so dd

mAy x4o tron dé tinh dong thang, giang.

Nhu vay, so dd thich hop cho Viét Nam chi co thé 1a so d6 Grell hoic KF.
Tuy nhién, cac nghién ciru ciia Pinh B4 Duy (2008) [3] cho rang, so d6 KF luén
cho két qua mo6 phong thién cao hon so dd Grell, khi kiém nghiém dd nhay cta cac
CPS trong MM5. Diéu nay da dugc ching thuc trong cong trinh nghién ciia Zang|
G. (2009) [94] khi tinh sai s6 ctia cac CPS trong bon mua (hinh 2.10), so d6 Grell
cho sai s6 nhoé hon cac KF va BM. Do d6, luan 4n chon CPS cho MMS5 la so dd
Grell.

Céac qué trinh trong vi vat 1i may rat da dang va phurc tap, tir cac tinh chit
quang hoc ctia may cho dén tinh chéat héa hoc ctia mua va qua trinh tao bang, .....Vai
trd chinh cua so dd vi vat li miy trong mé hinh sb tri 1a xtr li cac qua trinh may va
mua quy mo dudi ludi; tinh todn pha bang va qua trinh tao hat da; tinh toan xu thé

nhi¢t, am va mua khong do doi luu; cung cap thong tin cho so d6 buc xa.
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Hinh 2.10: Phan bd sai s lugng mwa mo phong véi cac CPS khac nhau trong mua

dong (a), mua xuan (b), mua he (c), mua thu (d), giai doan 1996-2000 [94]

So d6 Simple Ice (Dudhia) co6 tinh dén anh huéng cia viéc dong bang, trong
d6 bang trong may va nudc may dugc tinh cung moét dang. Hon nita, nhugc diém
cta so do nay la dudi 0°C chi tdn tai cac hat bang ma khong tdn tai cac hat nudc

si€u lanh.

So d6 Mixed-phase (Reisner 1) gan tuong tuy Simple Ice, tuy nhién, mua va
tuyét dugc xem 1a hai dang khic nhau. Ngoai ra, so d6 con tinh dén ca qua trinh
dong bang, mic dau qua trinh tan bing va dong bang khéng xay ra lap tirc nhu so
d6 Simple Ice. Piéu d6 c6 nghia ton tai cac hat nudc siéu lanh giita cic qua trinh
chuyén pha nay.

So d6 Warm-Rain (Kessler) chi tinh dén ba dang nudc trong may 14 hoi nuéc,
nudc may va mua ma khong co qua trinh tao bang. Ngoai cac so do trén day, trong

MMS5 con c6 cac lya chon khac nhu so d6 Dry, Stable Precip, Goddard Microphys-
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ics, Reisner graupel, Schuliz-microphysics. Mic dau vdy, luan 4n lya chon so d6
Simple Ice (Dudhia) véi hai li do: (1) La so dd don gian nén han ché vé tinh toan;
(2) O nhiét d6i chu yéu 1a miy ddi luvu sau do d6 trong may ton tai chi yéu 1a céc
hat bang. Hon nira, phan bd cua cac hat mua, tuyét va téc do roi cua hat dugce xac
dinh theo cong thirc cua Marshall-Palmer. Pay la cong thirc da dugc nghién ctu va
thir nghiém nhiéu & Viét Nam, dic biét trong nghién ctru wéc luong mua tir phan

hdi vo tuyén cua radar.

Trong mé hinh s tri, so dd birc xa dugc chia 1am hai loai 1a birc xa song ngén
va blric xa song dai. So dd blrc xa song dai chu yéu dua trén dinh luat Stefan-
Boltzmann, trong d6 hé s6 hap thu ciia may 1a khong doi va khong co su khac biét
giita blrc xa toi va di. Trong khi so dd blrc xa séng ngan co tinh dén do cao Mat troi
va duong truyén; anh huong ciia may toi sy hap thu va phan xa; do trong sudt cia
khi quyén. Trong 5 so d6 dugc dua ra lya chon, chung toi nhan thiy rang so do
CCM2 phu hop nhét vi day 1a so dd thich hop véi bude luéi rong, cd tinh anh
hudng cua may dén phat xa. Dic biét 13 c6 thé tinh chinh x4c trong thoi gian dai cho

dong buc xa bé mat khi mé phong nhiéu nam.

Céac so d6 PBL va LSM trong MMS5 ciing c6 nhiéu lya chon. Cac so d6 duoc
nghién ctru va ap dung nhiéu nhét di véi PBL gdm Blackadar, MRF, Pleim-Chang,
v6i LSM 1a Five Layer, Noah va Pliem-Xiu. Tuy nhién, dé ting téc do tinh toan
trong qua trinh chay moé hinh, ching t6i lva chon MRF PBL va Five-layer LMS ma

khong lam anh huéng dén cac két qua mé phong nhiéu nim.

Qua céc phan tich va nhan dinh ¢ trén, chiing t6i chon dugc bd tham sé thich

hop nhit cho MMS5 duoc chi ra trong bang 2.3.

Béang 2.3: B6 tham s6 duge lua chon cho MM35

PONG LUC HOC MO HINH
A LA e AL Viung dém va phwong -~
| Do phan giai Mién tinh LBC phap xir Ii Spin-up
36km DM1 ERA4p | °mitludiva phuong 1 ndm
phap bién giam du
THAM SO HOA VAT LI
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Vi vt li may PBL CPS So dd birc xa LSM

Dudhia MRF Grell CCM2 Five Layer

2.3 Lwa chon céc yéu té danh gia

Hai yéu t6 duoc nhiéu tic gia lwa chon dé danh gid ki ning mé phéng cua
RCM 1a nhiét 46 bé mat va luong mua (HO Thi Minh Ha, 2008; Phan Vin Tan,
2008; Nguyén Ping Quang, 2007; Nguyén Piang Mau, 2012; Zhu va Liang, 2007;
Zangl G., 2009). Boi day 1a hai yéu t6 rat quan trong chi phéi truc tiép dén doi song
con ngudi. Tuy nhién, muc dich cia luan an 1a xem xét dén ki ning mo phong khi
hau Viét Nam ctia m6 hinh MM5, trong khi cac nhan t6 chinh chi phéi dén khi hau
khu vue ¢6 nhéan t6 hoan luu. Chinh vi vay, ludn an s€ danh gia thém truong hoan

Iru dé xem xét yéu té nay chi phdi dén nhiét do ciing nhu lwong mua trén khu vuc.

Dbi v6i nhiét d6, luan an s& xét dén nhiét do trung binh, nhiét do ti cao trung
binh, t6i cao tuyét dbi, toi thap trung binh va t6i thip tuyét di theo thang, mua va
trung binh nhiéu nim. Trong do, nhiét do tdi cao, toi thép tuyét ddi s& duge chon

trén ngudn s liéu ngay va dugc trinh bay chi tiét trong chuong 4 cta luan an.

Luogng mua dugc xét dén 13 phan b tong lugng mua theo thang, trung binh
mua, trung binh nhiéu nim theo khong gian va thoi gian. Trong khi nhan t6 hoan
luu duoc danh gia 1a téc do gié trung binh so voi sb liéu quan tric tai tram, con

phan bd khéng gian cua ching dugc 5o sanh véi sb liéu phan tich lai ERA40.
2.4 Phuwong phap danh gia

Viéc danh gia kha nang md phong khi hau cia RCM dugc thuc hién thong qua
viéc so sanh két qua mo phdéng voi s6 liéu tham sat trén ludi hodc tai tram. Do do,
phan bd khong gian cua chung dugc thuc hién theo hai cach: Mot 1a s6 liéu mo hinh
duogc ndi suy vé tram quan tric; Hai 1a sb liéu quan tric duoc phan tich khach quan
vé ludi cia md hinh. Nhiing nghién ctru ciia Tustison vcs; (2001) chi ra, doi véi
giang thily mdi phuong phép trén c6 lién quan dén sai s6 hé thdng, anh huong 16n

dén mat do tram va d6 phan giai mo hinh. Hon nita, gidng thuy bién déng manh
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theo khong gian va thoi gian. Vi vay, dbi v6i giang thay nén tinh trung binh khong
gian va so sanh vd&i giad tri trung binh 6 ludi m6 phong, phuong phap nay dugc
Tustison vcs., (2001) goi 1a “tir diém dén vang”. Ngoai ra, d6i voi mua nén so sanh
thém két qua mo phong vai s liéu trén ludi phan giai cao. Vi nhing khu vuc ¢ dia

hinh cao c6 thé dan dén sai s6 néu tinh trung binh theo vung.

Ciing theo Tustison vcs., (2001), dbi véi nhiét do bé mit nén sir dung phuong
phép “tir ving dén diém”, vi nhiét do 1a yéu t6 it bién dong theo khong gian hon giang
thay. Dé tinh su bién d6i cia nhiét d6 theo do cao, ong nhan manh nén sit dung phuong
phap hiéu chinh “gradient”. C6 nghia la hi¢u chinh sy khac nhau ctia d§ cao tram va
dd cao noi suy ttr mo hinh. Diéu nay duoc thuc hién khi s6 liéu ctia mo hinh dugc ndi
suy vé tram bang phuong phép tinh trung binh 6 ludi c6 tinh dén trong s6. Hon nita,
viéc hiéu chinh d6 cao duogc coi 1a “an toan” néu hiéu do cao ctia mo hinh va tham sat
khong vuot qua 200m. Cach lam ndy dugc Phan Van Téan vcs., (2009) [76] &p dung
trén timg vung khi hau, di cai thién dugc két qua mo phong nhiét cho Viét Nam (bang
2.4).

Bang 2.4: Hiéu chinh “gradient” cho 7 viing khi hau Viét Nam. Hy, 1a d6 cao trung
binh ctia mé hinh, Hy 13 d6 cao trung binh ciia quan tric, y = -0,65°C/100m [76]

Ho (m) Hu(m) HuHo(m) AT=(HwHo)XY Taegem — Toss
(°C) (°C)

R1 407.9 704.1 296.2 -1.93 -2.67
R2 158.1 520.2 362.1 -2.35 -2.00
R3 19.6 103.1 83.4 -0.54 -1.24
R4 20.0 243.6 223.6 -1.45 -2.85
RS 7.5 177.8 170.3 -1.11 -2.03
R6 679.7 516.3 -163.4 1.06 0.92
R7 31.7 69.0 37.2 -0.24 -0.5

Ngoai ra, hé s6 hiéu chinh gradient ciing duoc ban dén trong nghién ciru cua
Zangl G., 2009 [94], gia tri nay khac nhau gilra ban ngay va ban dém, mua dong va
mua hé: Gradient nhiét d cta tram cao khong & Dire dao dong -0,4°C /km (ban ngay)
va -0,5°C/km (ban dém) trong thoi ky mua déng va -0,5°C/km (ban ngay) va -

0,8°C/km (ban dém) trong thoi ky mua hé va mia xun va mua thu duoc 14y gia tri
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trung binh giita ching. Trong khi, Phan Vin Tan vcs., (2009) [76] lay hé s6 hiéu
chinh “gradient” bang -0,65°C/100m cho 7 viing khi hau Viét Nam. Tuy nhién, trong
luan an vi¢c hi¢u chinh thuc hién theo phuong phap “tir viing dén diém”, v6i hé sd
hiéu chinh “gradient” 1a -0,65°C/100m cho ting diém tram trong trudng hop do
cao md hinh va thuc té tai tram khong vuot qua 200m. Theo cach lam nay, mdt )

tram s& khong dugc hiéu chinh bao gdm: Son La, Cao Bang va Mdrak.

Phuong phép danh gia ki nang mo phong cia MMS5 s€ dugc thuc hién hai cach:
1) Panh gia trén ludi; 2) Panh gia tai diém tram. Phuong phap danh gia trén ludi chi
thyc hién dugc khi d§ phan giai 6 ludi cia s6 liéu tham sat va mo hinh 1a nhu nhau.
Do d6, nguoén sé liéu APH phai dugc ndi suy song tuyén tinh (phu luc B) tir 6 phan
giai 0,25°%0,25° kinh-vi sang 0,3238%x 0,3238° kinh-vi cia MM5. Uu diém cua
phuong phap nay da khong 1am mat di cac tAm néng/lanh va tam mua 16n trén khu

vuc, ké ca vi tri lan cuong do cua chung.

Phuong phép danh gia tai diém tram chi thuc hién duoc khi sb liéu cua mo
hinh duogc ndi suy vé kinh-vi do ciia diém quan tric. Ty ting yéu to khi hau, ching
t6i lya chon phwong phap noi suy khac nhau. Chang han nhu nhiét d6 st dung noi
suy vé tram bang phuong phép tinh trung binh 6 ludi cé tinh dén trong sd, nghia 1a gia
tri nhiét do tai tram s& dugc gan bang trung binh ctia bén nit ludi xung quanh néu 6
1u6i co chira kinh vi do cta tram. Toc do gié 1a nhitng yéu t6 bién dong manh theo
khong gian va thoi gian, nén st dung phuong phap ngi suy khoang cach, nghia la
gia tri tai tram s& duoc gan bang gia tri nat ludi gan d6 nhat. Hién nay, ki thuat nay

van duoc str dung rong rai trong cac bai toan tham dinh mo hinh s6.

Mua la yéu td phu thudc rat 1on vao diéu kién dia hinh va mit dém. Hon nita,
trong két qua mo phong ctia RCM, gia tri ctia lugng mua luén dugc cho tai tim 6
ludi va 1a gia tri dai dién cho luong mua cua 6 ludi do. Wetterhall F. vcs., (2012)
[89] cho rang mua nén dugc danh gia theo dién va cé thé sir dung hai phuong phap
danh gia.

Panh gia trén ludi: Mua mo hinh sé dugc nhan véi ty 1€ mua tham sat va mo
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hinh [89] theo cong thirc sau

2mod(t’n)z Zmod(t’n)ZO;LrE:]()n) (21)

Trong d6, Z_, 1a mua mo hinh sau khi da hi¢u chinh, z_,1a mua mo hinh tai

mod mod

thoi diém t va diém luoi khong gian n, Z,,, ,.dién tich 6 luéi clia tham sat trén

ludi, z,,dién tich 6 ludi cia mé hinh. Uu diém cta phuong phap 1a loai bo dugc
bias trong két qua noi suy, nhung kha phirc tap trong qua trinh viét chuong trinh
tinh toan (phai xac dinh nat luéi thudc vung nao trong 7 vung khi hau Viét Nam -
hinh 2.11)

PHAN VUNG KHI HAU VIET NAM
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Hinh 2.11: So d6 héa 7 ving khi hau Viét Nam (Vung B1 danh dau s6 1, B2 1a s6 2,
B314s63,B41as64, N1 1as65 N21asd 6 vaN3lasd7)

banh gia tai tram: N§i suy gid tri mua trén ludi vé kinh-vi d6 cua cac diém
tram bang phuong phap tim diém gan nhat. Uu diém cta phuong phép 14 thuan loi
trong qua trinh viét chuong trinh noi suy. Tuy nhién, nhuoc diém cta phwong phap

1a doi hoi phan bd tram quan tric phai du day.
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PHAN VUNG KHI HAU VIET NAM T2m_B1/7/1998 T2m_B2/7/1998
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Hinh 2.12: Phéan vung khi

18N 184

hau theo Nguyén Dtrc Ngit
vCs., (2004) [13]
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Bang 2.1 cho thdy mat do tram khi twong synop trung binh mdi ving khoang
10 tram. Vi vay, ddi véi mua, luan an chon phuong phap danh gia trén ludi, cac yéu
t6 khi hau con lai str dung ca hai phuong phap. Trong d6, gié tri trung binh cua yéu
td khi hau s& duoc tinh béng gia tri cac nut ludi/diém tram chia cho téng s6 nat

lu6i/diém tram trong ving khi bo qua gia tri -99,9 (gia tri nay biéu thi s liéu bi
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khuyét), con 7 vung khi hau Viét Nam dya trén két qua phan ving khi hau cua

Nguyén Ptrc Ngit ves., (2004) [13] (hinh 2.12).

Vén d& duoc quan tdm khi danh gia ki ning mé phong nhiéu nim ciia RCM la
lwa chon céc chi sb danh gia. C6 rat nhiéu phuong phap danh gia nhung tip trung
theo ba nhdm chinh: Thi nhat 13 phuong phap truc quan, day 1a phuwong phap khong
kém phan hiéu qua, c6 nghia 1a so sanh truc tiép va nhan dinh “bing mit” giira két
qua mo hinh va sb liéu tham sat. Phuong phap nay duoc st dung dénh gia kha ning
tai tao cac trudong hoan luu, cac tam thép, tam cao, cuong do va vi tri clia cac trung
tam nay.

Thi hai 13 phuong phap théng ké cho cac bién lién tuc, co thé biéu dién bang
d6 thi hay cac chi sé théng ké. Cac chi s théng ké dugc lya chon chu yéu trong
bang 2.5 (Tran Viét Lién ves., 2002 [11], Phan Van Tan vcs., 2009 [76]). Tuy
nhién, Zangl G., 2009 [94] cho rang, chi can sir dung hai chi s ME va RMSE la du

dé danh gia duoc ki ning mé phong cia mét RCM nao do.

Bang 2.5: Cac chi s0 danh sai s6 mo phong cho céac bién lién tuc

Chi s Biéu thirc Gia tri
1y -00 = +00
ME ME =— Fi - Oi . ‘ N
N .2:1:( ) Tot nhat bang 0
N
MAE MAE = L S —| 02
N3 Tot nhat bang 0
N 0>
RMSE RMSE = \/iZ(Fi ~0,) o +(fo
N = Tot nhat bang 0
HSTO = Z(F_EXO_6) 1> +1
HSTQ Q= = — L
IS (F-FF > (0-0) Tét nhét bing 1

ME cho biét xu hudng léch trung binh ciia gia tri md phong so véi gia tri quan
trac, nhung khong phan anh do 16mn sai s6. ME dwong cho biét gia tri md phong vuot

qué gia tri quan trac va nguoc lai.
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MAE biéu thi d6 16n trung binh cta sai s6 nhung khong néi 1én xu hudng léch
clia gia tri mo phong va gia tri quan trac. Noi chung, MAE duoc st dung két hop
v6i ME dé xac dinh xem c6 nén hiéu chinh san pham mé phong bang ME hay
khong? Chang han, néu MAE cua san pham khéac biét han so véi ME thi viéc hiéu
chinh d6 cua ching ta 1a hét sirc mao hiém. Trong trudng hop nguoc lai, khi dai
lrong MAE va ME gan nhau, ta c6 thé duing ME dé hiéu chinh san phAm mé phong

mot cach dang tin cdy.

Gidéng nhu MAE, RMSE khong chi ra d6 1éch giita gia tri mo phong va gia tri
quan trac. Khi so sanh sai s6 tuyét ddi trung binh MAE va sai s6 binh phuong trung
binh RMSE ta c6: Néu RMSE > MAE thi sai s6 16n, con RMSE = MAE khi va chi
khi tit ca céc sai s6 c6 do 16n nhu nhau. RMSE va HSTQ c¢6 thé st dung dé chimg
t6 sy tién bo trong ki nang moé phong ctia mo hinh qua nhiéu nam. Su cai tién trong

mo phong duoc biéu hién & chi s6 RMSE giam, con gid tri HSTQ ting 1én.

Ngoai c4c chi sd dugc trinh bay & trén, ddi véi cac bién lién tuc, ludn an thuc
hién tinh tin s co didu kién theo nguyén tic (T, (a;,b; )/ Toss €(c,d )=y
trong do nj la sO trudng hop roi vao khoang (aj, bj) khi nhiét 40 quan trac thudc
khoang (cy, dy) voi j,k= 1,2,...., Tmod V& Tops trong tng la mé phong va quan tric.

Do d6, tan suat c6 diéu kién tmg voi timg khoang gid tri s& 1a p ik (%)= (n ik /n)x100 .

Thtr ba 1a phuong phap danh gia hai pha (c6/khong), phuong phép nay dugc
sir dung cho cac yéu to khi tugng bién dong manh theo khong gian va thoi gian nhu
luong mua. Pay 14 tiéu chuin danh gia su phu hop gitta mé phong va tham sat tai
nut ludi. Cac diém sé danh gia duoc dya trén bang ngiu o
nhién sau:

Hits (H) = M6 phong c6 + quan trac ¢6

Misses (M) = M6 khong khong + quan tric c6
False alarms (F) = M6 phong c6 + quan triac khdng MO PHONG ~ QUAN TRAC -

Correct negatives (CN) = M6 phong khong + quan trac khong.
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Dué6i day 1a hai chi sb thuong duoc sit dung trong danh gia mua dinh luong

trén thé gioi.

* Chi s FBI
Fat = (H+F) (2.2)
(H+M)

FBI thuong st dung dé danh gia sy phi hop vé khong gian giita ving mua mo
phong va ving mua quan trac. N6 nham xac dinh mua dién mo phong 16n hon hay
nho hon so véi dién mua quan tric khi cho trudc mot ngudng nao d6. Khoang dao
dong cua FBI tir 0 dén vo cung. Trudng hop Ii tudng FBI nhan gia tri bang 1, c6
nghia 12 dién tich cta ving mwa mo phong bang dién tich ctia ving mua quan tric
(nhung hai ving nay c6 thé khong tring nhau). Néu FBI > 1 thi dién tich ving mua
mo phong 16n hon dién tich ving mua tham sat va nguoc lai. Vi cach suy dién
tuong tu FBI cling c6 thé duoc dung dé danh gia su phu hop gitta mo phong va

quan tric trong mot sd tinh hudng khac.

* Chi s6 TS: Pugc goi 1a chi s6 thanh cong tdi han, biéu thi su tring khép vé
dién cua ving mua mé phong so voi ving mua quan tric. TS duoc tinh bang cong

thuc:

H
TS = () (2.3)

Chi s6 TS dao dong tir 0 t&i 1 va dat gia tri tot nhat bang 1 khi viing mo phong
tring v&i ving quan trac. Két hop hai chi s6 TS va FBI s& cho chiing ta mot s6 nhan
xét vé két qua vé mo phong sb nhu sau: 1) Khi chi sé FBI 1a nhé gin hodc bang 1 va
chi s6 TS thap c6 nghia 1a md hinh da phan anh tt vé lugng mua nhung sai vé vi tri
dia Ii; 2) Ving mua mo phong nam trong ving mua quan trac khi gia tri FBI = TS,
khi d6 F = 0; 3) Khi ving mua quan trac nam hoan toan trong viing mé phéng thi
FBI =TS (M =0) [51].

Nhan xét cudi chwong
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- Nguodn s0 liéu st dung duogc chia lam hai loai: Pau vao cho m6é hinh MM5
va s0 liéu str dung dé danh gid ki ndng m6 hinh. Trong d6, ngudn s6 li¢u dugce su
dung danh gid 1a sO li¢u quan trac tai tram va sé li€u trén ludi da dugc ndi bang

phuong phap suy song tuyén tinh vé ciing d6 phan giai ngang véi mo hinh.

- Cac khao sat vé do nhay cia RCM véi dong lyc mo hinh, luan an chi lya
chon viéc khao sat mién tinh. Qua phan tich, danh gia chiing t6i nhan thdy mién tinh
DMI1 cho két qua mé phong yéu té nhiét do va lugng mua 1a tot nhat. Ngoai ra, thoi
gian spin-up, do rong bién, do phan giai, diéu kién bién lan luot duoc lya chon 1 12

thang, 5 nat ludi, 36km va ERA40.

- Cac nghién clru trong va ngoai nudc déu chi ra wu diém cua so d6 Grell so
voi cac so do khac trong MM5, dac biét so dd cho sai s6 nhé trong cac mua trén ca
hé toa do “z” va “sigma”. D6i v6i so dd tham sb hoa bire xa, so d6 tham sb hoa bé
mit, so d6 tham sb hoa 16p bién va so dd vi vat li may dugc lua chon theo tha tu 1a
CMM2, Five-Layer, MRF va Simple Ice (Dudhia). Li do dé Iwra chon cac so d6 nay

d3 duoc so sanh, phan tich va danh gia chi tiét trong muc 2.2, phan b.

- Phuong phép danh gia dugc chia thanh hai loai: Tai diém tram va nut ludi.
Trong d6, phuong phap danh gia trén ludi chi sit dung véi yéu té luong mua va

nhiét d§ bé mat; cac yeu to con lai s€ danh gia tai tung diém tram.

- Céc chi s6 dugce str dung dé danh gid bao gom: ME, MAE, RMSE, HSTQ,
p,(%)=(n, /n)x100, TS, FBI. Trong dé, cc chi s6 ME, MAE, RMSE, HSTQ

dugc thyc hién tinh cho timg thang (cac yéu t6 trung binh), timg ngay (cac yéu to
t6i cao tuyét dbi va tdi thip tuyét ddi), sau d6 14y trung binh cho 7 ving khi hau cta
tat cac cc tram hay nut ludi thudc ving d6 trong chudi sé liéu 19 nam. Ngoai ra dé
tinh p, (%)= (n wl n)xlOO, chung t6i thuc hién phan doan (phén khoang gié tri) cho
4 thang dai dién ctia bon mua trong nim gdm thang 1, 4, 7 va 10. Cac ngudng gia tri

s& duoc trinh bay chi tiét trong chuong 3 va chuong 4.



68

Chuong 3: PANH GIA Ki NANG MO PHONG MOT SO
PAC TRUNG TRUNG BINH CUA MO HINH MM5

Ki ning md phong cia mot RCM nao dé duge thé hién khi danh gia két qua
mo phong mot s6 yéu td khi tuong trén mot chudi thoi gian. Khoang thoi gian duoc
chon dé danh gia phu thudc vao muc dich cua cac bai toan dat ra, nhu dé danh gia
d6 am dat trong so d6 LMS thi chudi thoi gian can thiét trén 50 nim, nhung dé khao
sat ki ning mo phong mua khi thay d6i mot sb cai tién vat 1i trong CPS thi thoi gian
t6i thiéu 1a mot mia mua. Voi muc tiéu cua luan an dit ra 1a danh gid ki nang moé
phong khi hau Viét Nam ctia mé hinh MMS, do d6 chudi thoi gian can thiét cho
mot bai toan khi hau t6i thiéu 1a 30 nam. Tuy nhién, d6 phan giai ngang ctia mo
hinh duoc chon kha tinh (36km), thi viéc kéo dai thoi gian mé phong dén 30 nam
rat khé thue hién, do nang lyc ciia may tinh han ché. Vi vay, luan an chi dung lai ¢
viéc danh gia ki ning mo phong nhiéu nim ctia MM5 trén chudi s6 liéu 19 nam (bat
dau nam 1982 va két thiic naim 2000). Pong thoi xem xét kha nang mé hinh c6 mo

phong duoc mét s yéu t6 khi hau cho 7 viing cia Viét Nam hay khong?

Yéu t6 khi tugng dic trung cho khi hau timg ving 13 nhiét d6 khong khi 2m
(goi chung 1a nhiét do, ki hiéu T2m), tdc d6 gié trung binh & 10m (ki hiéu Vtb),
phan bd truong hoan luu cac myc 1000mb, 850mb, 700mb, 500mb va 200mb,
lugng mua (ki hiéu 1a R), vdi T2m va Vtb 1a cac gia tri trung binh thang, R 1a tong
luong mua thang. Duéi ddy sé& trinh bay két qua phén tich, nhin xét cho cac yéu tb
dugc néu trén, theo thang (tir thang 1 dén 12), mua (mua xuan - MAM, mua hé -
JIA, mia thu - SON va mua dong - DJF ), nam (1982 dén 2000).

3.1 Trwong hoan luu

Trong ba nhan té hinh thanh khi hau thi nhan t6 hoan luu va dia hinh 1a hai
nhan t co ban quyét dinh dén ché d6 gié timg khu vuc. Déi véi Viét Nam, gié mua
1a co ché hoan luu chinh chi phéi ché do gid cho ca 7 ving khi hau. Pic biét, khi
két hop voi dia hinh nhu cac diy nui, thung liing, bién, ... thi dic trung gi6 lai chiu

su chi phéi manh mé cua diéu kién dia phuong. Chéng han nhu ¢ khu vuc Tay Bic
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gi6 thinh hanh mua déng 13 Dong Nam va mia hé 1a huéng Nam; & khu vuc Dong
bang Bic Bo gi6 thinh hanh trong mua déng 1a Pong Béac va mua he 1a Bong Nam;
con cac khu vue con lai gi6 thinh hanh trong mua dong 1a Dong Bic va mua hé 1a
Tay Nam.

Két qua tinh toan xay dyng trudng duong dong trén cac muc 1000mb, 850mb
va 500mb trong mua déng va mua hé trén chudi sé liéu ERA40 ciing nhu két qua

mo phong ciia md hinh MM35 dugc din ra trong cac hinh tir hinh 3.1 dén hinh 3.6.

ERA4O DJF/1000mb/1982-2000 MM5 DJF/1000mb/1982 -2000
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Hinh 3.1: Truong hoan lwu mua dong ciia ERA40(a) va MM5(b), 7
muc 1000mb, giai doan 1982-2000

110E 115€

Tt hinh 3.1a, ta c6 thé nhan thiy rang, ap cao lanh luc dia khong ché trén khu
vuc Pong A, nén gié Pong Bac khong ché ca lanh thd va lanh hai Viét Nam, ngoai
trir khu vue Tay Bic hudng gié 1a Dong Nam. So véi truong hoan luu c6 duge tir s6
liéu ERA40 thi truong hoan luu duoc mé phong tir MMS5 14 kha phu hop vé hudng
trén khap lanh tho va linh hai Viét Nam; diém khac biét duy nhat 1a d6 16n cia toc
d6 gio. That vay, két qua mo6 phong caa MMS5 (hinh 3.1b) cho toc d6 giéo mo phong
16n hon ERA40 ¢ phia Pong 1anh thd Viét Nam véi cuong do gio 16n ¢ ving ven
bién mién Trung.

Trén muc 850mb (hinh 3.2a, b), so v&i két qua phan tich lai cia ERA40, két
qua md phéng cia MMS5 cho thiy, trén cac ving khi hau phia Bic, truong dudng
dong kha phu hop ca vé hudéng va tde do; con trén cac ving khi hau phia Nam, tdc

dd gi6 kha phu hgp nhung hudng gi6 mo phong cuia MMS hoi 1éch dong.
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ERA40, DJF/850mb/1982 2000 MM5 DJF/850mb/1982 2000
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Hinh 3.2: Truong hoan l7u'u mua dong cia ERA40(a) va MM5(b),
muc 850mb, giai doan 1982-2000

Trén muc 500mb (hinh 3.3b), so véi két qua phan tich lai cia ERA40, két qua
mo phéng ctia md hinh MMS ciing cho thay, déi gi6 tay trén cao khéng ché khu vuc
phia Béc va d6i gi6 dong trén cao khéng ché khu vuc phia Nam kha gidng nhau,
ngoai trir ACCN ctia MM5 c6 phan yéu hon so v6i két qua phan tich lai cua
ERA40Q.

ERA40, DJF/500mb/1982-2000 MM5 DJF/500mb/1982-2000
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Hinh 3.3: Truong hoan 17u'u mua dong cua ERA40(a) va MM5(b),
muc 500mb, giai doan 1982-2000

Trong cac thang mua he, gié trén myc 1000mb (hinh 3.4a) thinh hanh hudéng
gi6 Tay Nam, so sanh truong hoan luu giira két qua mé phong ctia mé hinh MMS5
(hinh 3.4b) va két qua phén tich lai cia ERA40 ta thay, tir khu vuc Bic Trung Bo

tré vao, hudng gié gitta hai bén 1a kha twong dong, nhung téc do gié mé phong cia
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mo hinh MM5 16n hon két qua phén tich lai cia ERA40 dang ké; con trén phan lanh
tho phia Bic, dic biét 1a khu vuc Tay Bic, gié mo phong cia md hinh MMS5 1éch
tdy hon so véi két qua phan tich lai cia ERA40. Cac khu vuc lan can Viét Nam,

cuong do gié Tay Nam manh & phia Tay, dac biét 16n trén vinh Bengal.

ERA40, JJA/1000mb/1982-2000 MM5, JJA/1000mb/1982-2000
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Hinh 3.4: Truong hoan luu mua hé cuia ERA40(a) va MM5(b),
muc 1000mb, giai doan 1982-2000

Ngoai ra, vao thoi ky ndy, trén ban do phan tich lai ERA40, da thiy 1 su anh
huong cua 4p thip An - Mién dén lanh thd phia Bic Viét Nam, nhung két cia mo
phong ctia MMS5 thi cuong d6 ap thap yéu va léch vé phia Nam nhiéu hon.
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Hinh 3.5: Truong hoan lwu mua hé ciia ERA40(a) va MM5(b),
muc 850mb, giai doan 1982-2000

Trén myc 850mb (hinh 3.5b), su khic nhau vé phan bd hudng gié trén cac
vung khac nhau ctia két qua mé phong tir mé hinh MMS5 va két qua tinh toan tir sb
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li¢u phan tich lai ERA40 ciing tuong ty nhu ¢ myc 1000mb, nghia 1a trén khu vuc
Tay Bic, huéng gié md phong ctia mo hinh MM35 1éch tay hon so véi két qua phan
tich lai cia ERA40. Thé nhung, trén hau khép cac khu vuc con lai cta 13nh tho va
lanh hai Viét Nam, gi6 mo phong ciia md hinh MMS ¢6 téc d6 16n hon so véi két

qua phan tich lai cia ERA40.

ERA40, JJA/500mb/1982-2000 MM5, JJA/500mb/1982-2000
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Hinh 3.6: Truong hoéln7 luu mua he cia ERA40(a) va MM5(b),

muc 500mb, giai doan 1982-2000
Trén myc 500mb (hinh 3.6b), gi6 Tay Nam theo két qua mo phong ctia mod
hinh MM5 manh hon, 14n sang phia Pong hon v&i mot trung tam ap thép manh hon

so v6i két qua phan tich lai cia ERA40. Con két qua phan tich lai cia ERA40 lai

thé hién ap cao can nhiét déi manh hon nén déi gié dong nam khéng ché phﬁn 16n
lanh hai Viét Nam.

ERA40, MAM/1000mb/1982 2000 MMS MAM/1000mb/1982 2000
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Hinh 3.7: Truong hoan lwu mua xuin cia ERA40(a) va MMS5(b),
muc 1000mb, giai doan 1982-2000
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Trong cac thang mua xuan, tai muc 1000mb (hinh 3.7a, b), ta c6 thé nhan thiy
rang, co sy phi hop kha tot vé hudng gid giira két qua mo phong cia MM5 véi sb
liéu phén tich lai ERA40, nhung téc do thi két qua md phong cua mé hinh MM5

manh hon so vo1 sb ligu phan tich lai ERA40, dac biét 1a trén vung Bién Dong.

ERA40, MAM/700mb/1982 -2000 - MM5, MAM/700mb/1982 -2000
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Hinh 3.8: Truong hoan Iuvu mua xuan cia ERA40(a) va MM5(b),
muc 700mb, giai doan 1982-2000

Trén muc 700mb (hinh 3.8a, b), khu vuc Viét Nam va lan cén, cling nhu &
muc dudi, van co sy phu hop vé huéng gio giita két qua mé phong cia moé hinh
MMS5 véi sb lidu phan tich lai ERA40, nhung tbc do lai gdp phai nhiing sai s6 nhat
dinh, dic biét 1a phan phia Nam cta Viét Nam, so liéu phan tich lai ERA40 cho gi6
Pong thi két qua md phong ctia mé hinh MM35 lai ¢6 gié Dong Nam, do p cao cin
nhiét doi & day khong 14n manh sang phia Tay nhu s6 liéu phan tich lai ERA40.

ERA40, SON/1000mb/1982-2000 MMS5, SON/1 OOOmb/1982 —-2000
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Hinh 3.9: Truong hoan luvu mua thu cia ERA40(a) va MM5(b),
muc 1000mb, giai doan 1982-2000



74

ERA40, SON/700mb/1982-2000 MM5 SON/700mb/1982 2000
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Hinh 3.10: Truong hoan luu mua thu cuia ERA40(a) va MM5(b),
muc 700mb, giai doan 1982-2000

Trong cac thang mua thu, tai myc 1000mb (hinh 3.9b), ta c6 thé nhan thiy
rang, huéng gié mo phong cia moé hinh MM5 kha gidng véi hudng gid cia s lidu
phan tich lai ERA40 trén phan 16n lanh tho va lanh hai Viét Nam; chi riéng khu vuc
Tay Béc Bo hudng gio co nhimng sai khac dang ké, d6 1a két qua mo phong ctua mod
hinh MMS5 ¢6 gié Pong Pong Bic, trong khi s lidu phan tich lai ERA40 lai ¢6 gi6
Pong Nam. V& tdc d6 gid, mo hinh mé phong ciia MMS ciing cho téc do 16n hon sb
liéu phan tich lai ERA40 do 4p cao lanh luc dia mé phéng cia mo6 hinh manh hon )
liéu ERA40.

Két qua mo phong trudng hoan lvu mua thu, myc 700mb duge chi ra trén hinh
3.10b. Tir hinh 3.10bb ta c6 thé nhan théy ap cao lanh lyc dia dugc mé rong va
manh hon s6 liéu phan tich lai ERA40. Hudng gi6 thinh hanh & phia Bic cha yéu 1a
DPong Bic, con phia Nam 1a gi6 Tay c6 cuong d6 manh hon ERA40.

Tdc do g16 khong nhiing chiu su chi phéi b1 hoan luu, ma con phu thudc vao
dia hinh khu vuc. Trén lanh thé Viét Nam, tbc do gi6 lon nhét chi c6 & vung ven
bién va hai ddo trong hai mua chinh dong va chinh hé. Cac ving c6 dia hinh phirc
tap nhu T4y Bic, toc do gio trung binh khong cao, chi khoang tir 1-2m/s; khu virc
Tay Nguyén toc do gio trén 3m/s.

Khi tinh trung binh trén lanh thd Viét Nam, gia tri tbc d6 gié déu nho hon
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3m/s. Téc d6 gi6 trung binh ciing bién doi 16n giira cac thang trong nim trén 7 ving
khi hau. Mién khi hau phia Bic gébm viung B1, B2, B3 va B4 (hinh 3.12a), nhin
chung mé hinh cho két qua mé phong thip vao cac thang 1 dén thang 5 véi chi sb
ME <0, cac thang tir 6 dén 12 ¢ xu thé nguogc lai voi ME>0. ME 16n nhit tap trung
cac thang chinh hé va ving B4. Mién khi hau phia Nam, trir N3 (hinh 3.12b) xu thé

ME < 0 trong mua thu va 1én hon khong trong cac mua con lai.

2 10 Toc dé gio trung binh va cac chi s6 cho Viét Nam
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Hinh 3.11: Két qua danh gia Vtb theo mua cho Viét Nam
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Hinh 3.12: Bién trinh cta chi s6 ME cho mién khi hau phia Bac (a), phia Nam va
Viét Nam (b), giai doan 1982-2000.
Vung khi hau cho két qua mo phong Vtb kém nhét 1a B4 va N1, chi s6 MAE
dao dong 3,5-4,1m/s. Khu vyc B3, N3 la cac vung d@)ng béng, dia hinh tuong doi
bang phang, MAE tuong dbi nho, dao dong tir 1-2m/s. Ciing thudc ving c6 dja hinh

nai cao nhu N2, sai s6 md phong toc do gié trung binh ving B1 luén 16n hon ving
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N2. Trén toan lanh thd Viét Nam (bang 3.1), MAE dao dong 1,8-2,8m/s, sai s6 giam
trong cac thang mua xuan, twong dbi cao trong cac thang heé - thu va rat 1on trong

cac thang mua dong.

Bang 3.1: Bién trinh cta chi s MAE cho 7 vung khi hau va Viét Nam

MAE | | 1 Il v \ VI | VILE [ VI IX X | XI [ X

BT | 24|16 | 18 | 14 | 17 2 26 | 23 | 2,7 | 32 | 37|33

B2 11916 | 20 | 28 | 27 | 24 | 24 | 25 | 21 | 24 |22 |17

B3 |17|15 |18 |18 | 19 | 20 | 20 | 18 | 20 | 19 |20 18

B4 135]29 |30 )32 |34 |31 ]30]29 33|39 [41]39

N1 | 30| 26 | 25 |25 |26 | 25|26 | 26 | 30 | 33 |34]|34

N2 |16 | 16 | 22 | 24 | 17 | 14 | 14 | 15 | 13 | 13 |13 |12

N3 | 12109 15|21 |20 |13 |12 | 10 | 10 | 14 [15]1.2

VN [ 23] 18 | 21 | 22 | 23 | 22 | 24 | 22 | 23 | 27 |28 |26

Hinh 3.13a, b, ¢ chi ra phan bé khong gian va thoi gian cua Vib giai doan
1982-2000. Tir hinh 3.13a, b, ¢ ta c6 thé nhan thay, két qua moé phong Vtb cao hon
quan trac va giam dan tir bién vao dat lién. Sai sd két qua mé phong Vtb 16n nhat
vung bién va hai dao véi tée d6 2,0m/s (hinh 3.13b); ving dong bang va ven bién 1a
1,7m/s (hinh 3.13a); 1,4m/s thudc ving trung du va mién nai. Nhimg nam cho sai s6
mo phong Vtb 16n nhat gdm cac nam 1982, 1990 va 1994. Hiéu s6 RMSE va MAE
gitra cac vung chénh 1éch khong cao, dao dong 0,4m/s dén 0,8m/s.

Nhu vay, mo hinh d3 nim bt duoc hudng gié cha dao trong bén mua & muc
thap, nhung mé phong chua hop li vé cuong d6 gié trong muia dong va mua he. Céc
hé thong thoi tiét chinh trong cac mua, md hinh c6 méd phong duoc, nhung sai khac

vé cuong do cling nhu vi tri thuc t€ ctiia ching.

Bién trinh mua va nim caa Vtb, mé hinh ludén moé phong cao hon quan tric trir
cac thang mua xuan. Ving B4 va N1 ¢6 sai s toc do gid trung binh 16n hon cac
ving con lai. Trong d6, viing cho két qua mo phong tét nhat 1a B3, N3 voi chi sd
MAE dao dong 1-2m/s; cac vung B1, B2, N2, chi s6 MAE khoang 2-3m/s. HSTQ
trong bén mua cé gia tri khong cao, thip nhit vao mua thu, cac mua con lai gia tri

nay gan nhu twong duong nhau, dat khoang 0,5.
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(b)

(@)

Bién trinh nhiéu nam ctia Vtb (Bao va quan dao) va céc chi s6

Bién trinh nhiéu nam ctia Vtb (Bong bang va ven bién) va cac chi s5
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Bién trinh nhiéu nam cla Vtb (Trung du va mién ndi) va cac chi s5

0

Hinh 3.13: Bién trinh nhiéu nim cua Vtb

=

va cac chi s0 cho vung dong bang va ven

COMAE  EEERMSE  ===0BS  +ovee MMS

w

bién (a), ddo va quan dao (b), trung du va

mién nii (c), giai doan 1982-2000

Gid tri tée dd gid (mss)
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"

Tom lai, mé hinh MMS5 c6 ki ning trong mo phong téc d6 gié trung binh cho
viing B3, N3, nhung chua cé ki ning mod phong yéu té nay cho cac ving con lai,
dac biét 1a vung B4 va N1 trong thoi ky mua dong. Nguyén nhan 1a do trong thoi ky
nay, ap cao lanh luc dia dugc mé rong va cuong do0 manh hon s6 lidu phan tich lai
ERA40, két hop vai dia hinh phirc tap, gay nén sai sb trong két qua md phong tdc
do gio trén vung B4 va N1.

3.2 Nhiét do

Viét Nam c6 vi tri dia li ndm trong ving ndi chi tuyén nén tong lugng bic xa
mat troi kha 10n, tong sd gid chiéu ning hang nim tir 4300-4500 gid va phan phbi
déu trong cac thang, dan dén chi phéi manh mé& nén nhiét Viét Nam. Nhiét d6 ¢ xu
thé tang tir Bic vao Nam, viing cao xudng thap. Nhiét 6 twong ddi thip vao mua dong,
thap nhét vao thang 1 véi tri s§ dao dong tir 1°-26°C; twong dbi cao vao mua hé, cao
nhét vao thang 7 véi tri s dao dong tir 10°-30°C. Bién trinh ngay ctia nhiét do dong
nhét gitra cac khu vuc, bién do ngay cua nhiét déu trén 6°C. Bién trinh ndm cua nhiét

d6 khong dong nhét giita cac khu vuc 13 do anh huong cia diéu kién dia hinh va hoan
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lwu. Nhiét d6 giam trong cac thang 12 va thang 1 & phia Bic vao mua dong, nhung nén
nhiét kha dong nhat vao mua hé. Bién do nam cua nhiét do khac khac nhau giira cac
khu vuec, 10°-14°C ¢ Béc Bo; 9°-13°C ¢ Béc Trung B; 4°-8°C & Nam Trung B; Tay
Nguyén va 3°-4°C & Nam B6. Nhin chung, bién d6 nhiét mién Bic dao dong 16n hon
mién Nam, diéu nay 12 do mién Bic chiu chi phéi manh mé& cta hoan luu gi6é mua

DPong Bic, trong khi mién Nam anh hudng nay 1a khong dang ké.

Trong cac thang mua déng, xu thé mé phong nhiét do ludn thip hon quan tric tai
tram va s6 liéu APH dugc dan ra trén hinh 3.14. Ttr hinh 3.14c ta c6 thé nhan thay,
phﬁn 13nh tho phia Bic, do anh hudng cua 4p cao lanh luc dia, nhiét d6 trung binh giam
kha manh, dao dong tir 14%-18°C trén ving B1, B2 va B3, tir 18°-20°C trén vang B4.
Vung ven bién tir Pa Ning tré vao, nhiét d6 co xu thé ting hon mién khi hau phia Béc
nhung mirc ting khong dang ké. Trong khi, ving Pong bang Nam Bg, md hinh mo
phong duoc tir 24%-25°C. Ngoai ra, mot sb trung tdm lanh thudc ddy Hoang Lién Son
va mot sd noi & bién gio1 Viét - Trung, dac biét 1a cao nguyén Lam Béng - Pa Lat

mé hinh ndm bat kha tét, v6i nhiét do trung binh cua cac tam tu 12°-14°C.

Cac thang mua he (hinh 3.4b) cho thdy, két qua mé phong hoan luu muc thap
thé hién 4ap thip An - Mién chua lan sang phia Pong, dong thdi & muc 500mb (hinh
3.5b), ACCN c6 cuong d6 chuwa manh, dwa dén truong nhiét 46 moé phong trong
thoi ky nay thip hon quan tric tai tram va APH. Tur hinh 3.14e ta thiy, nhiét do
trung binh viing Ddng bing Béic B khoang 28°-29°C, Dong biang Nam B & murc
27°-28°C. Riéng dai déng bé“mg ven bién Trung B9g, do anh hudng cua hién tuong
Phon, nhidu khu vuc nhiét d6 rat cao dat ngudng tir 29°-30°C. Cac ving ndi cao,
nhiét d6 trung binh dudi 20°C va kha ddng déu gitta cac vang. Trong do, Tay
Nguyén chi khoang 18°-19°C, viing ndi phia Bic dao dong tir 19° -20°C. Mic dau
vay, két qua mo phong trén hinh 3.14f khong thé hién dwoc dai nhiét do cao & ven
bién Trung B, ving Pong bang Bic Bo, Nam Bo giam so v6i quan trac va APH
xap xi 1°C. Khu vyc Tay Nguyén, md hinh nim bit kha t6t vé vi tri va cuong do
tam thp thuoc Lam Doéng - Pa Lat, riéng ving nli phia Béc sai sé nhiét d6 mo

phong kha 16n.
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Hinh 3.14: Truong nhiét d6 trung binh mua dong (a, b, ¢) va mua he (d, e, f),
giai doan 1982-2000

Quy luat phan bd nhiét do theo vi do chi thé hién rd trén ban d phan bd nhiét
d6 mo6 phong thang 1 (phu luc A2), v6i ranh gii hai mién 13 vi tuyén 16°N. Nhiét
d6 tang dan tir Bic vao Nam. Bién d¢ nhiét gitra mién khi hau Béc va Nam chénh
nhau 2°C. Trong khi quy luat phan bd nhiét d6 theo d6 cao dia li, c6 thé nhin rd trén
ban dd phan bd nhiét d6 mod phong thang 7 (phu luc A2). Nhiét d giam theo do cao
dia hinh, phia T4y luén thap hon phia Dong. P chénh 1éch nhiét do Pong - Tay
khoang hon 1°C. Bién d6 dao dong nhiét giita thang 1 va thang 7 trén sb liéu thuc
do khoang tir 8°-28°C [13], v6i mé hinh mé phong duogc 6°-26°C. So véi mua déng,

su phan hoa nhiét trong mua hé khé 16n theo hudng Béc - Nam va Pong - Tay.

Phan b6 nhiét d6 trung binh mua xuan va mua thu duoc trich dan trén hinh 3.15.
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Tu hinh 3.15c ta the”iy, nén nhiét & Nam B cao nhét 13 vao mua xuan, con Bic Bo 1a
mua he. Su tdng nhi¢t do theo chiéu Béc - Nam trong mua xuan tuong tu nhu mua
dong. Nhiét do trung binh thuyc do & Nam B¢ dat dén 280—290C, Nam Trung B¢ 1a
26°-27°C, trong ung v6i két qua mé phong cia mo hinh 1an luot cho hai ving 1a
25%-26°C va 22°-24°C. Sai sb nhiét d6 & mién khi hau phia Bic so véi quan tric
khoang 1°-2°C, phia Nam khoang 2°-3°C. Nguyén nhan mot phan do vi tri cta
ACCN muyc 500mb (hinh 3.8b) khong 1an manh sang phia Tay nhu s6 liéu phan tich

ERA40, din dén dong giang suy giam, nén nhiét d6 bé mit c6 xu thé nho hon.

Trong cac thang mua thu (hinh 3.15d, e, f), cling twong tu nhu mua xuan, nhiét

d6 tang dan tir Bac vao Nam. Thyc té cho thdy, vao mia nay, trén ca nudc nén nhiét
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d6 ciing kha cao, trung binh 25°-26°C (hinh 3.15e), dic biét cac ngay anh hudng cia
ACCN két hop v6i mot sé dgt KKL kho tir phia Bic tran vé, mang lai kiéu thoi tiét
hanh khé dic trung cho mién Béic va thoi ky ning néng xuat hién & mién Nam,
nhiét d6 c6 thé 1én téi 28°-29°C. Mic diu vay, két qua md phong cua mé hinh (hinh
3.15f) 1udn thp hon quan tric va APH khoang 2°-3°C trén cac ving B1, B2, N1;
2°C trén viing N1, B4 va gan 1°C trén viing B3, N3.

ME_T2m, 1/1982-2000 MAE_T2m, 1/1982-2000 RMSE_T2m, 1/1982-2000
— 24N —
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Hinh 3.16: Chi s6 ME, MAE, RMSE tinh cho MM5 va APH, thang 1/1982-2000

Dé thay rd sai s6 ctia nhiét d6 moé phong so véi APH, chiing toi tién hanh
tinh cac chi s6 ME, MAE, RMSE trén chudi s6 liéu luéi mé hinh MMS5 va APH.
Hinh 3.16a cho thdy rd, nhiét d6 mo phong thién thap trén toan khu vuc do
ME<O trén toan mién. Sai s6 tuyét ddi trung binh (hinh 3.16b) trén Viét Nam dao
dong 1°-3°C, phia tay cho sai sb hon phia Péng, mirc d6 chénh léch theo chiéu
bong - Tay khoang 1°C. Khu vuc lan cén Viét Nam nhu Ha Lao, Thai Lan,
Campuchia, gia tri MAE rét 16n, khoang 5°-6°C. Pac biét hon ca 1a tam lanh
thudc cao nguyén Lam Déng - ba Lat, MAE dat khoang IOC, g?m nhu khong co
sai s6 gitra moé phong va thyc té. Gia tri cia RMSE (hinh 3.16¢) chénh léch
khong nhiéu so véi MAE, c¢6 nghia sai s6 nhiét 36 mo phong twong ddi 6n dinh

va ¢6 h¢ thong trén toan vung.
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Hinh 3.17: Chi s6 ME, MAE, RMSE tinh cho MM5 va APH, thang 7/1982-2000

So voi thang 1, phan bd khong gian cua chi s6 ME, MAE, RMSE cho
thang 7 c¢6 nhitng thay d6i 16n & khu vuc 1an can Viét Nam. Vung Ha Lao, Thai
Lan, Campuchia gia tri MAE (hinh 3.17b) c¢6 phan giam hon thang 1 khoang
1°-2°C. Trén lanh thd Viét Nam, sai s6 MAE va RMSE tap trung 16n nhat ¢ dai
d4t ven bién mién Trung, ting hon thang 1 khoang 1°-2°C. Tuong tu nhu thang
1, mitc 6 chénh léch RMSE va MAE khéng qua 1én. Cac thang chuyén tiép,
dai dién 1a thang 4 va 10, MAE va RMSE 1én nhat & mién Trung, Tdy Nguyén,
Ha Lao, Thai Lan va Campuchia. Pac biét, khu vuc Thai Lan, MAE khoang 6°-
7°C trong thang 4; 3°-4°C trong théang 10.

Bién trinh nim cta nhiét d6 tai tram va nut ludi cho 7 ving khi hau dugc
dan ra trén hinh 3.18. T hinh 3.18, ta c6 thé nhan thiy rang, nhiét do mo
phong cta mé hinh luén thip hon quan tric va APH trong tit ca cac thang.
Bién trinh ndm cta nhiét do trén ludi va trén tram kha tuong d@)ng nhau vé xu
thé, nghia 1a O Tsta, A Tgrid cao hon M_Tsta va M_Tgrid mot cach hé thong.
Mién khi hau phia Bic, chénh 1éch nhiét do gitra m6 hinh, quan trac va APH
chil yéu vao mua hé va mua thu, dic biét vao mua hé sai sé kha 16n trén ving

B4.
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Phan bé nhiét tai tram va trén lwdi ving B1

Phan bé nhiét tai tram va trén Iwéi ving B2
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Véi mién khi hau phia Nam, sai sb tdp trung vao mua xuin, mua dong sai s6
nhiét d6 nho ca hai mién. So sanh bién doi nhiét do gitra cac ving cho thiy, nhiét do
m6 hinh mé phong t6t nhit trén ving B3, N3; ving B4, N1 cho két qua mo phong

xau nhat, cac vung con lai su khac biét khong qua 16n gitra m6 phong véi thuc té.

Chi s6 ME mién khi hiuphia Bie (@) Chi 50 ME mién khi hdu phia Nam va VN (b)
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Hinh 3.19: Két qua danh gia tai diém tram d6i voi chi s6 ME, MAE va HSTQ cho
mién khi hau phia Bic (a, ¢, e), mién khi hau phia Nam va Viét Nam (b, d, f)

Hinh 3.19 chi ra bién trinh ndm cta chi sé ME, MAE va HSTQ cho 7 vung khi
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hau va Viét Nam. Nhin chung, ME < 0 trén 7 vung, c6 nghia nhiét d6 mo phdng
ludn thap hon quan trac. ME 16n nhét ddi v6i ving B4 va N1, nho nhat ving B3 va
N3, ving con lai khoang -0,1°C dén -0,2°C. Twong ty nhu ME, chi s6 MAE 16n
nhit & B4, N1; twong d6i nho & B3 va N3, 1°-2°C cho cac ving con lai. Ngoai ra,
HSTQ (bang 3.2) 16n nhat thudc ving khi hau B3, N2, N3; nho nhit trén ving B4,
N1; cic ving con lai dao dong tir 0,55 dén 0,70.

Bang 3.2: Chi ) HSTQ cho 7 vung khi hdu va Viét Nam tai diém tram

Chi s6 Bl B2 B3 B4 N1 N2 N3 VN
HSTQ | 0,61 0,70 0,87 0,44 0,55 0,75 0,90 0,70

Tir bang 3.2 ta c¢6 thé rat ra duoc cac nhan xét nhu sau: Ving déng bang chau
thd, sai sb nhiét do khoang 1°C; ddng bang ven bién tir 2°-3°C; ving trung du va
mién nai dao dong tir 3°-4°C; mién Nam thdp hon mién Bic gan 1°C; trung binh
trén toan ldnh thd Viét Nam sai sb khoang 2°C. Thém vao do, nhiét d6 mé phong
luon thép hon APH va quan trac mot cach c6 hé théng, bién dd sai sb khong 16n.

Diéu d6 goi mé cho chung ta c6 thé “hiéu chinh théng ké” san phim mé hinh.

Ngoai cac chi sb théng ké lién tuc dugc trinh bay & trén, dé xem xét kha ning
mo phong nhiét d§ cia mo hinh, ludn an c6 xem xét dén tin suét co diéu kién cua
nhiét d6 trong bon thang chinh, dai dién cho bon mua d6 1a thang 1, 4, 7 va 10.
Trong d6, d6 dai chudi 12 Ngps = Nmog = 70 tram x 19 ndm = 1330 truong hop. Do sb

liéu quan tric khong déy du vi vay $6 truong hop ngps = Nmoeg # 1330.

Phén bd bang tin suit dugc mé ta nhu sau: Theo hang ngang biéu dién cac
ngudng cua nhiét do quan tric, hang doc biéu dién ngudng nhiét 46 moé phong cua
mo hinh. Pudng chéo ¢ t6 mau 1a sd trudng hop ma mé hinh va quan trac roi vao
nhiéu nhét, goi 1a tin suit “tring nhau”. Phan dudi duong chéo 13 sb trudng hop
moé hinh md phong vuot qua khoang nhiét do quan tric, goi 1a tin sudt “vugt
ngudng”. Phan trén dudng chéo 1a s truong hop mé hinh dudi khoang nhiét do

quan trac, goi la tan suat “dwdi ngwéng”
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Bang 3.3: Phan bd tin suit nhiét do trung binh thang 1, giai doan 1982-2000

OBS
11-13 | 13-15 | 15-17 | 17-19 | 19-21 | 21-23 | 23-25 | 25-27 | 27-29 | Tong
MM5

9-11 0,6 1,7 2,6 0,6 0,1 0,0 0,0 0,0 0,0 5,6

11-13 0,4 3,4 5,8 3,1 0,1 0,0 0,0 0,0 0,0 12,8

13-15 0,2 2,5 5,6 59 0,8 0,0 0,0 0,0 0,0 15,0

15-17 0,7 0,6 4,6 8,4 1,8 0,3 0,0 0,0 0,0 16,4

17-19 0,1 0,7 2,5 5,6 3,8 1,8 0,1 0,1 0,0 14,8

19-21 0,0 0,1 0,8 2,9 5,0 3,4 0,6 0,2 0,0 13,0

21-23 0,0 0,0 0,0 0,4 2,0 2,1 3,0 1,8 0,0 91

23-25 0,0 0,0 0,0 0,0 0,0 0,4 3,8 4,3 0,0 8,5

25-27 0,0 0,0 0,0 0,0 0,0 0,0 0,6 33 0,7 4,7

27-29 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,1 0,1

Téng 2,0 9,0 219 | 26,9 | 136 7,9 8,1 9,7 0,8 100,0

Két qua tinh toan tan suit co diéu kién va khong diéu kién dugc dan ra trong
bang 3.3. Tir bang 3.3 ta c6 thé nhan thay, trong thang 1 nhiét do thap nhat quan
tric duge 12 9°C va cao nhét khoang 27°-29°C. S truong hop nhié¢t do dudi 15°C
chiém 32,9%, trén 25°C chiém 10,5%, 56,6% roi vao khoang nhiét do 15°-25°C.
Phén tich chi tiét hon, s6 truong hop “tring nhau” (phan dudng chéo t6 mau) chiém
27,4%, s6 trudng hop md phong “dudi ngudng” chiém 60,7%, “vuot ngudng”
chiém 11,9%.

Nhu vy, 60,7% s trudng hop mé hinh mé phong nhiét d6 nho hon thuc té
quan tric duoc, trong s6 d6 co 16,4% roi vao khoang nhiét do 15%-17°C, 15% roi
vao khoang 13%15°C. Khoang tir 17°-21°C 1a khoang nhiét d6 ma mé hinh mé
phong twong dbi déu nhau. Tuy nhién, ngudng nhiét trén 27°C thi gin nhu mé hinh

chi nim bat dung mot trudng hop.
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Bang 3.4: Phan bd tin suit nhiét do trung binh thang 4, giai doan 1982-2000

OBS
MM5

19-21 0,6 0,4 1,7 3,5 2,8 0,0 0,0 8,8

17-19 | 19-21 | 21-23 | 23-25 | 25-27 | 27-29 | 29-31 | Téng

21-23 04 0,6 4,2 11,7 7,0 1,2 0,1 25,2

23-25 0,2 2,1 4,6 17,4 8,4 4,8 0,3 37,8

25-27 0,0 0,3 0,3 59 5,9 11,7 1,9 25,9

27-29 0,0 0,0 0,0 0,1 0,1 1,0 11 2,3

29-31 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

Téng 11 3,4 10,7 38,6 24,1 18,6 3,4 100,0

Thang 4 13 thoi gian chuyén tiép mua xuan sang mua hé, nén nhiét & Viét Nam
c¢6 xu thé ting 1én. Khoang nhiét d6 ma moé hinh nim bét t6t tir 21°-27°C, chiém
27,5%, dudi 21°C chiém phén ty trong 16n hon nhiéu so véi trén 27°C. Hau nhu mo
hinh nim bat tét d6i voi cac khoang nhiét do thép, trong khi quan tric roi vao
khoang nhiét d6 cao hon. S6 truong hop mo hinh mé phong t6t nhat trong ngudng
23%-25°C véi 190 truong hop, twong tng voi tin suat 17,4%, xdu nhat trén ngudng
27°C twong Ung v6i tan sudt 1,0%. Bang 3.4 chi 15, sb truong hop “tring nhau”
chiém 28,5%, sb truong hop moé phong “vuot ngudng” chiém 15,4%; 56,1% sb

truong hop moé phong “dudi ngudng”.

Dai dién cho cac thang mua hé 13 thang 7, nén nhiét trén ca nudc da ting rat
cao, tham chi nhiing noi nhi¢t do trén 34°C nhu Tuong Duong (Nghé An). Hon
nita, theo phan tich va danh gia ¢ trén, nhiét d6 md phong thap hon quan tric thuc té
khi tinh trung binh trén toan Viét Nam va diéu nay ciing dugc thé hién rd trén bang
3.5. B¢ 1a s truong hop nhiét d6 md phong chi yéu roi vao khoang nhiét do thap,
trong khi quan tric thuong ndm trong khoang nhiét cao hon. Khoang nhiét d6 ma ca
md hinh va quan tric tring nhau nhiéu nhét tir 25°-27°C, twong tng voi tin suat
23% (258 trudng hop). Ngudng nhiét do trén 29°C, mé hinh hiu nhu khong mé

phong dugc. So véi thang 1 va thang 4, sd truong hop “tring nhau” cua thang 7 ¢6
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ty trong 16n hon, chiém 44,5%, sb truong hop “dudi ngudng” chiém 30,8% va sb

truong hop “trén ngudng” chiém 24,6%.

Bang 3.5: Phan bd tin suit nhiét do trung binh thang 7, giai doan 1982-2000

OBS
19-21 | 21-23 | 23-25 | 25-27 | 27-29 | 29-31 | Téng
MM5

21-23 2,9 3,4 3,4 3,5 0,4 0,0 13,6
23-25 0,9 1,4 3,9 8,5 1,8 0,0 16,5
25-27 0,2 0,4 19 23,0 12,9 0,0 38,4
27-29 0,2 0,6 0,0 11,6 14,0 0,4 26,8
29-31 0,0 0,1 0,0 1,3 3,2 0,2 4,7

Tong 4,1 6,0 9,2 47,9 32,3 0,5 100,0

Bang 3.6: Phan b6 tan suat nhiét do trung binh thang 10, giai doan 1982-2000

OBS
MM5

1547 | 00 | 02 | 09 | 09 | 00 | 00 | 19

17-19 | 19-21 | 21-23 | 23-25 | 25-27 | 27-29 | Téng

1749 | 06 | 04 | 26 | 47 | 06 | 00 | 91

1921 | 04 | 05 | 33 | 134 | 35 | 00 | 211

21-23 0,1 0,3 3,7 14,1 9,9 0,0 28,0

23-25 0,0 0,4 0,5 5,4 11,9 1,8 20,1

2507 | 00 | 00 | 00 | 09 | 115 | 74 | 198

97299 | 00 | 00 | 00 | 00 | 00 | 01 | 01

Téng 11 1,8 111 39,3 37,4 0,0 100,0

Thang 10 1a thoi gian chuyén tiép mua hé sang mua dong, nén nhiét & Viét
Nam vén con kha cao. Do d6, nhiét 4 moé phong van c6 xu thé dich vé ngudng
nhiét do cao. Khoang nhiét mé hinh cho két qua mé phong tbt nhét tir 25°%-27°C,
nhung thudng bo sot trén ngudng nhiét do nay, tan sudt “tring nhau” chiém 21,8%,
“duéi ngudng” chiém 75,6 % va “trén ngudng” chiém 2,6%. Nhu vdy, so voi cic

thang & trén, thang 10 cho nhiét d6 mo phong “dudi ngudng” nhiéu nhat.
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Théng ké tan suét nhiét d6 cho 4 thang dai dién cho bdn mua trong nam chi ra
trong bang 3.7. Tir bang 3.6 cho ta thay, s6 truong hop “tring nhau” chiém 30,6%,
“dudi ngudng” chiém 55,8%, “vuot ngudng” chiém 2,6%, khoang nhiét d6 mé hinh
nam bét t6t nhét tir 17°-27°C. Pidu d6 khing dinh thém rang, md hinh MMS5 ludn

mo phong nhiét do thap hon quan tric mot cach hé thong.

Bang 3.7: Tong két tan suat nhiét d6 trung binh thang 1, 4, 7 va 10

Thang Trung nhau | Dwéi ngwong | Vwgt nguwong K:l??:gg t%ltﬁflt]gt]ﬁ
27,4% 60,7% 11,9% 17°C -19°C
4 28,5% 56,1% 15,4% 23°C -25°C
7 44,5% 30,8% 24,6% 25°C -27°C
10 21,8% 75,6% 2,6% 25°C -27°C
Trung Binh 30,6% 55,8% 13,6% 17°c - 27°C

Tuong tu cach lam trén, ludn an thyuc hién so sanh két qua mo phdéng ciia md
hinh véi ngudn s6 liéu APH. Trong d6, s6 diém ludi theo kinh d6 1a 103 va s6 diém
ludi theo vi do 1a 142. Mdi nit duge duoc xem nhu 13 mot diém tram, nhirng nut
lu6i c6 gia tri bang -99,9 s& dugc loai bo trong qua trinh phan loai, din dén sb
truong hop sé bi giam di rat nhiéu.

Bang 3.8 duoc tong két tir cic bang phan bd tan sut nhiét do cho thang 1, 4, 7
va 10 (phu luc C1, C2, C3, C4) cia MM5 va APH. Tir bang 3.8 chi rd, tan suat
“vuot ngudng” chiém 13,8%, “dudi ngudng” chiém 53,5%, “trung nhau” chiém
32,7%. Khoang nhiét do mé hinh ndm bt tét nhat 1a 15°-27°C. Thang 7 cho két qua
mo phong nhiét d tring véi quan tric nhiéu nhét, it nhat 1a thang 10, thang 4 16n

hon thang 1 khong dang ké.

Nhu viy, qua cac phan tich & trén, m6 hinh MMS5 ludn cho xu thé mé phong
nhiét do thap hon quan tric va APH c6 hé thong. Sai s6 16n nhat tap trung ving B4
va N1, nho nhat ving B3 va N3, cac ving trung du va mién nai mic do sai s6 dao

dong tir 1,6°-2,4°C, mién Nam thip hon mién Béc 1,2°C. Mién khi hau phia Béc sai
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s6 tap trung vao mua hé va mua thu, mién khi hau phia Nam tip trung vao cac thang
mua xudn, trong khi miia dong mirc do sai s6 co phan giam di trén ca hai mién.
Ngoai ra, khoang nhiét 6 mé hinh mé phong tt nhét trong thang 1 1a 15°-19°C,
thang 4 1a 23°-25°C, thang 7 va thang 10 1a 25%-27°C. Murc d6 chénh léch két qua
danh gia trén hai ngudn sb liéu APH va OBS khong dang ké khi so sanh voi két qua
mo phong nhiét cia MMS5. Vi vy, c6 thé st dung APH nhu s liéu quan tric thuc
dé so sanh vé6i két qua mo phong ciia cac RCM.

Bang 3.8: Tong két tan suat nhiét do trung binh thang 1, 4, 7 va 10

Thang | Trung nhau | Dwéi ngwong | Vuot ngudng Kgll?é:gg t%ltlifflgza
1 26,0% 67,0% 7,0% 15°C -17°C
4 37,6% 54,4% 8,0% 23°C -25°C
7 49,6% 38,9% 11,5% 25°C -27°C
10 17,6% 81,2% 1,2% 25°C -27°C
B 32,7% 53,5% 13,8% 15°C - 27°C

3.3 Luwgng mua

Mua 13 yéu t6 bién dong manh theo khong gian va thoi gian. Sy hinh thanh
mua phu thudc vao nhiéu qua trinh phuc tap trong mé hinh nhu: Qua trinh tich liy
am muc thap, qua trinh thing 1én cta khong khi am, qua trinh d6i luu sinh ra khi
mat dém bj dbt nong ,.... TAt ca céc qué trinh nay dugc mo ta qua cac so do vat 1i
trong md hinh nhu anh hudng ctia mit dém dén mua duoc dién giai trong so d6 dat,
qua trinh thing 1én ctia khong khi 4m va tac dong cua ddi luu tro lai méi truong thé
hién trong cac so d6 CPS. Tuy nhién, anh hudng 16n dén két qua mé phong mua
van 1a cac so dd CPS. Trong do, so dd dbi luu duoc thir nghiém 1a so dd Grell, dac
diém cua loai so d6 nay da duoc trinh bay chi tiét trong chuwong 2 cua luan 4n.

Viét Nam 1a nu6c c6 khi hau nhiét déi gié mua, vi tri dia li ctia lanh thd nam
trong viing chi tuyén Bic va chiu anh hudéng sau sic cua bién. Do d6, phan bd cia
lugng mua nam thay d6i theo mua va phu thudc 16n vao dia hinh, dac biét 1a cac hé

thong nli cao. Nhin chung, lwrgng mua ndm ctia mién Bac vuot tréi hon mién Nam,
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trung binh 700-5000mm va c6 sy phan bd khong ddng déu trong cac thang. Do anh
huong cua khong khi ving bién 4m nén luong 4m cung cap cho khu vuc kha 16n,
dia hinh phirc tap dan dén trén toan lanh thd c6 rat nhiéu trung tim mua, trong d6
phai ké dén cac tAm mua nhu: Sin H6 (Lai Chau), Sa Pa (Lao Cai), Bic Quang (Ha
Giang), Mong Cai (Quang Ninh), Tam Pdo (Vinh Phuc), Ky Anh (Ha Tinh), Nam
DPoéng (Thira Thién Hué), Tra My (Quang Nam), Ba To (Quang Ngii), Bao Loc
(Lam Pdng), Phu Quéc (Kién Giang). Mua mua thudng bat dau tir thang 4-5 va két
thic thang 10, 11-12 (trir khu vuc N1 bat dau tir thang 8-9).

Trong céac thang chinh dong (hinh 3.20a, b, c) thé hién xu thé phu hop ving
mua va it mua gitta két qua mo phong véi APH va OBS nhu: Vi tri viing mua khu
vuc ven bién mién Trung, vung it mua ¢ Ha Lao, Campuchia, Thai Lan, cuc bac
Tay Nguyén, Bac Bo va Nam Bo. Hon nita, trén két qua mo phong truong hoan luu
vao thoi ki nay, trén ca nude chiu anh hudng cia giéo mua dong bac va tin phong
nén rat it mua. Hau hét trén 7 vung khi hau, lugng mua khong vugt qua 300mm.
Mot s6 khu vuc thudc Tay Bac, phia Tay Thanh Hoa-Nghé An, Tay Nguyén, Nam
B6 luong mua dudi 70mm. Ngoai trir, ven bién Trung B téng luong mua dat
khoang 150-200mm do chiu tac dong ctua day nui Truong Son. Khu vuc Thira
Thién Hué, Pa Ning luong mua dat khoang 300-500mm, trong khi & ving bién giéi

Viét-Ha Lao luong mua chi dat dudi 30mm.

Thoi ky mua hé 1a thoi gian trong diém hoat dong ctia gi6 mua hé, quyét dinh
dén sy phan bd mua trén toan ldnh thd Viét Nam. Hinh 3.20d, e, f biéu thi phan b
téng luong mua trong 3 thang mua heé. C6 thé nhan thay trén hinh 3.20f rang, do tac
dong cua diy Truong Son, luong mua mua hé giam ¢ sudn déng thudc ven bién
Trung B, tir Nghé An dén Ninh Thuan, v6i tong lugng mua dudi 500mm. Tuy
nhién, khu vuc tiép gidgp v6i bién gidi Trung Qudc, bién gidi Viét - Lao, Tay
Nguyén, cuc nam ctia Nam B¢ 1a nhitng khu vuc tip trung mua 1én nhét, duéi
700mm. Mot diém c6 sy khac biét rd giita két qua mo phong va quan tric cling nhu
APH, khu vuc it mwa nhét trong thang mua hé chinh 1a Phan Rang-Phan Thiét thudc

Nam Trung B9, luong mua dao dong 10-30mm. Mac dau, vé dién mua dugc mo
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rong nhi€u hon, c6 nghia la phu hgp vé lugng nhung sai s6 vé di¢n.
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Tuy nhién, cac tam mua 16n thugc nam Tay Nguyén, trung tdm mua Ha Tinh,
thudc suon dong cia diy Trudng Son, mé hinh c¢6 ndm bt dugc vi tri nhung sai sb

vé luong. Céc trung tAm mua con lai, dudng nhu bi 13 tron trén do phan giai 36km.

So v&i cac thang mua hé, mic d6 chénh 1éch gitta mua mé phong va thuc té
trong cac thang mua dong 1a khong dang ké, trir viing ven bién Trung Bo. Dién bién
mua trén 7 vung khi hau phu thude 16n vao diéu kién dia hinh, dic biét anh huong
ctia diy nai Truong Son trong thoi ky mia dong va mua hé, ddn dén luong mua mo
phong phia Pong va Tay Truong Son c6 sai khac vé lugng so véi s6 lidu quan trac

duoc.
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Trong c4c thang mua xuén (hinh 3.21a, b, ¢), mé hinh cho két qua mé phong
mua thap hon OBS va APH trung binh ca nudc gan 50mm. Trén ngudn sé lidu quan
trac (hinh 3.21b), cac ving mua 16n tap trung & Bic Bo, phia tiy Trung Trung B9,
Tay Nguyén va Nam B¢ vdi téng lugng mua dudi 200mm, véi md hinh cho luong

mua khoang 100mm.
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Hinh 3.21: Phan b tong lwong mua ba thang mua xuan (a, b, ¢) va mua thu (d, e, f),
giai doan 1982-2000
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Cac thang mua thu (hinh 3.21d, €), lugng mua chi yéu bi chi phdi boi cac hinh
thé synop nhu KKL, ITCZ va XTND va sy két hop giita chung. Trong dé, khu vuc
chiu anh hudng cac hé théng thoi tiét trén 1 Trung Bo va Nam Trung Bo, do dé
lugng mua ¢ day cé xu thé vuot troi hon cac ving khac. Tong luong mua trén khu

vuc nay dao dong 500-700mm, trong khi m6 hinh chi mé phéng & mirc 300-500mm
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(hinh 3.21f). Khu vuc 14n can Viét Nam nhu Ha Lao, phia Bic Campuchia va phia
Pong Thai Lan, mo hinh nim bét duoc ca dién va luong mua, riéng khu vuc Tay
Bic, Tay Nguyén va Nam Trung Bo nim bét dugc dién mwa nhung c6 sai s6 dang

ké ve luong.

Qua phan tich két qua mé phong truong mua cho bén mua chi 13, cac thang
mua mua (tir thang 5-10), mé hinh c6 xu thé mé phong luong mua thap hon quan
trac va tinh hinh dién ra nguoc lai trong cac thang mua kho (tir thang 11-4). Mot sd
tam mua 16n moé hinh c6 thé ndm bat duoc nhung cé sai sd vé luong. Cac thang
chinh d6ng va chinh hé mtc d6 chénh 1éch gitra két qua mé phong mua mé hinh va
quan trac nho hon cac thang mua xuan va mua thu, dic biét sai sb rat 16n trong mua
thu. Khu vuc 1an cén Viét Nam, nhu Lao, Campuchia va Thai Lan, mé hinh nim bét

duogc dién mua va sai s0 kha nho vé lugng.

Pé danh gia chinh xac hon vé dién mua mo phong ciia md hinh so véi tham
sat, ludn 4an cO xem xét dén hai chi s6 FBI va TS trong cac thang va theo cac
ngudng mua khac nhau va chia thanh hai nhém. Nhom 1 la cac thang mua khd véi
cac ngudng mua 10, 20, 40, 60, 80 va 100mm (bang 3.9). Nhém 2 1a cac thang mua
véi cac ngudng mua 80, 100, 150, 200, 250 va 300mm (bang 3.10). Trong d6 co6 2
ngudng dic biét: Ngudng 100mm 1a duoc sir dung dé phan biét mia mua va mua

kho; ngudng 40mm dé phéan biét c6 han han hay khong.

Céc thang mia mua, o tat ca cac ngudng mua, mot xu thé chung cho thay mé
hinh luén cho dién mua moé phéng nho hon dién mua quan trac, thé hién gia tri cia
chi s6 FBI<I1. Thang c6 chi s6 FBI tét nhat 1a thang 6, 7 va 8; xau nhét trong thang
5, 9 va 10. Tuong ty vo1 xu thé bién doi cua chi sd FBI, gia tri TS gidm vao dau
mia, ting dan ting dan tir thang 6 dén thang 8 va giam vao cudi mla. So sanh chi
sO FBI va TS trong hai mua c6 thé nhan thiy, moé hinh cho dién mwa mé phong nho
hon quan tric trong c4c thang mia mua va 16n hon quan trac trong cac thang mia
kho. Ngoai ra, mic do trung khép gitta ving mua mo hinh va quan tric trong mua

mua tot hon mua khé. Trong cac thang mua khd (bang 3.9), mua mé hinh cho dién
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mua 16n hon quan tric, thé hién chi s FBI > 1 & hau hét cac thang. Chi s6 FBI ting
dan tir dau thang, 16n nhat vao thang 2, sau d6 giam manh trong cac thang con lai.
Véi ngudng mua trén 80mm, gia tri cua FBI ting nhanh, ching han thang 2 véi
ngudng mua 100mm gia tri FBI 16n gap hai lan gia tri FBI & ngudng 80mm. Diéu
d6 dong nghia v6i dién mua mo phong vuot qua mire so véi thuc té.

Bang 3.9: Chi s6 danh gia FBI va TS tai diém tram cho cé4c thang mua kho

Ngudng mua 10mm (a) Ngudng mua 20mm (b)

Chi so Chi so
Thang FBI TS Thang FBI TS
11 0,927 0,823 11 0,841 0,702
12 1,176 0,718 12 1,209 0,631
1 1,203 0,727 1 1,167 0,566
2 1,282 0,730 2 1,461 0,551
3 1,121 0,794 3 1,200 0,649
4 1,030 0,845 4 0,928 0,700
Ngudng mua 40mm (c) Ngudng mua 60mm (d)
Chi so Chi so
Thang FBI TS Thang FBI TS
11 0,752 0,583 11 0,732 0,581
12 1,222 0,568 12 1,249 0,570
1 1,208 0,446 1 1,574 0,384
2 2,021 0,331 2 3,117 0,207
3 1,253 0,439 3 1,342 0,320
4 0,704 0,443 4 0,548 0,282
Ngudng mua 80mm (e) Ngudng mua 100mm (f)
Chi s0 Chi s0
Théng FBI TS Thang FBI TS
11 0,783 0,588 11 0,797 0,580
12 1,372 0,545 12 1,516 0,551
1 2,248 0,314 1 3,620 0,214
2 4,892 0,118 2 8,341 0,084
3 1,459 0,257 3 1,621 0,191
4 0,415 0,183 4 0,345 0,127

Gia tri chi s6 TS c6 xu thé giam khi ngudng mua tang 1én, giam kha manh véi
cac ngudng trén 80mm. Trong sau thang mua khd, gia tri TS nho nhit vao thang 2
va 16n nhat vao thang 11 va 12. Cac ngudng dudi 40mm, mirc d6 trang khép cia
dién mua mé phong va mua quan tric kha 16n, dao dong tir 0,5 dén 0,8, cic ngudng

trén 40mm, chi sb TS giam di, dao dong tur 0,3-0,5. Pac biét, TS c6 gia tri 1on trong
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cac thang dau mua khé (thang 11, 12), giam déan (thang 1 va 2) ¢ giita mua va ting

1én vao cudi mua kho (thang 3 va 4).

Bang 3.10: Chi s6 FBI va TS tai diém tram cho cac thang mua mua

Ngudng mua 80mm (a) Ngudng mua 100mm (b)

Chi s6 Chi s6
Thang FBI TS Thang FBI TS
5 0,283 0,237 5 0,249 0,195
6 0,542 0,490 6 0,473 0,391
7 0,881 0,721 7 0,874 0,679
8 0,885 0,790 8 0,888 0,763
9 0,831 0,765 9 0,812 0,697
10 0,723 0,641 10 0,670 0,587
Ngudng mua 150mm (c) Ngudng mua 200mm (d)
Chi s6 Chi s6
Thang FBI TS Thang FBI TS
5 0,160 0,118 5 0,137 0,089
6 0,393 0,253 6 0,360 0,173
7 0,823 0,508 7 0,823 0,350
8 0,905 0,673 8 0,992 0,569
9 0,754 0,547 9 0,773 0,437
10 0,579 0,462 10 0,560 0,407
Ngudng mua 250mm (e) Ngudng mua 300mm (f)
Chi s6 Chi s
Théng FBI TS Thang FBI TS
5 0,136 0,066 5 0,090 0,027
6 0,360 0,117 6 0,348 0,101
7 0,753 0,214 7 0,752 0,142
8 1,046 0,441 8 1,150 0,330
9 0,770 0,356 9 0,828 0,287
10 0,541 0,386 10 0,541 0,400

Céc thang mua mua (bang 3.10), & tat ca cac ngudng mua, mot xu thé chung
cho thdy mé hinh luén cho dién mwa mé phong nhé hon dién mua quan trac, thé
hién & chi s6 FBI <1. Thang co chi s6 FBI t6t nhat 1a cac thang 6, 7 va 8; kha nho
trong thang 5, 9 va 10.

Tuong tu véi xu thé bién d6i cta chi s FBI, gia tri TS giam thoi ky dau mua
mua, ting dan tir thang 6 dén thang 8 va giam vao cubi mua mua. So sanh chi s6
FBI va TS trong hai mia cho ta thidy, mé hinh cho dién mua mé phong nho hon
quan tric trong mua mua va 16n hon quan tric trong mua kho. Ngoai ra, mic do

trung khép giita ving mwa m hinh va quan tric trong cic thang mua mua t6t hon
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Bang 3.11: Chi s6 danh gia FBI va TS tai nut ludi cho cac thang mua khd

Ngudng mua 10mm (a) Ngudng mua 20mm (b)
Chi so Chi so
Thang FBI TS Thang FBI TS
11 0,895 0,814 11 0,821 0,686
12 1,256 0,711 12 1,358 0,605
1 1,245 0,692 1 1,255 0,512
2 1,453 0,650 2 1,780 0,464
3 1,138 0,769 3 1,217 0,610
4 0,985 0,861 4 0,880 0,684
Ngudng mua 40mm (c) Ngudng mua 60mm (d)
Chi so Chi so
Thang FBI TS Thang FBI TS
11 0,824 0,578 11 0,843 0,604
12 1,432 0,506 12 1,563 0,487
1 1,506 0,401 1 2,965 0,232
2 3,020 0,256 2 6,443 0,112
3 1,423 0,390 3 1,813 0,259
4 0,704 0,475 4 0,555 0,276
Ngudng mua 80mm (e) Ngudng mua 100mm (f)
Chi so Chi s0
Thang FBI TS Thang FBI TS
11 0,906 0,625 11 0,997 0,601
12 1,966 0,449 12 2,225 0,423
1 6,229 0,130 1 12,273 0,074
2 13,96 0,048 2 14,30 0,012
3 2,027 0,198 3 2,533 0,148
4 0,453 0,185 4 0,388 0,127

Béang 3.11 1a gia tri cia chi s6 FBI, TS khi tinh tai nat ludi cho cac thang mua
kho. Nhin chung, dién mwa mé phong 16n hon dién mwa APH, thé hién chi s FBI
>1 hau hét cac thang. Ciing tuong tu nhu chi s6 FBI tai cac diém tram, cac nguong
mua trén 80mm, thdng 2 1a thang cho dién mua mé phong qué 16n (FBI > 13,96) so
v6i APH, twong ung véi chi s6 TS < 0,048. Cac ngudng mua 10mm va 20mm, cho
chi s6 TS kha tét, dao dong 0,5-0,8; ngudng mua nam trong khoang 20mm va
80mm, chi s TS c6 xu thé giam, dao dong murc 0,2-0,5. So sanh bang 3.9 va bang
3.11, gia tri FBI tai nat ludi 16n hon & diém tram, con gia tri ctia TS twong duong

nhau trong ca hai truong hop.
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Dién bién cua chi sé FBI (bang 3.12) tinh tai nat luéi twong ty nhu tai diém
tram, FBI ludn c6 gia tri nho hon 1 & hau hét cac thang, didu d6 thé hién rang dién
mua md phong ludn nhé hon dién mua APH. Cac ngudng mua dudi 250mm, chi sd
FBI tét nhét vao cac thang chinh mia mua, khong tét dau va cubi mua mua. Trén
ngudng 250mm, chi s FBI > 1 vao thang 8 va 9, cac thang con lai déu co gia tri

nho hon 1.

Bang 3.12: Chi s6 FBI va TS tai niit lu6i cho cac thang mia mua

Ngudng mua 80mm (a) Ngudng mua 100mm (b)

Chi so

Chi so

Thang FBI TS Thang FBI TS
5 0,581 0,509 5 0,245 0,215
6 0,902 0,750 6 0,524 0,390
7 0,856 0,780 7 0,896 0,701
8 0,817 0,751 8 0,871 0,736
9 0,706 0,621 9 0,803 0,689
10 0,581 0,509 10 0,647 0,580

Ngudng mua 150mm (c) Ngudng mua 200mm (d)

Chi s6 Chi s6

Théng FBI TS Théng FBI TS
5 0,187 0,141 5 1,842 0,369
6 0,464 0,219 6 0,245 0,147
7 0,873 0,497 7 0,470 0,329
8 0,994 0,586 8 0,898 0,472
9 0,796 0,518 9 0,697 0,381
10 0,187 0,141 10 0,438 0,045

Ngudng mua 250mm (e) Ngudng mua 300mm (f)
Chi so Chi s6

Théng FBI TS Théng FBI TS
5 0,243 0,097 5 0,212 0,013
6 0,608 0,080 6 0,883 0,077
7 0,849 0,181 7 0,983 0,118
8 1,363 0,314 8 1,647 0,250
9 1,149 0,353 9 1,338 0,291
10 0,582 0,379 10 0,598 0,391

Tuong tu chi s6 FBI, chi s6 TS c¢6 xu thé giam dau mua mua, ting dan trong
cac thang gitra muiia mua va tiép tuc giam trong cac thang cudi mua. Dic biét, gia
tri TS gidam manh & cac ngudng mua lén hon 250mm, c6 nghia & ngudng mua

16n muc d¢ trung khdp gitta ving mua md phong va vung mua APH cang it.
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Nhu vay, gia tri FBI va TS khi danh gia tai tram va nut luéi khac nhau khong
dang ké & cac ngudng mua nho. Tuy nhién, sy khac biét nay chi duoc thé hién 1d
d6i v6i ngudng mua trén 80mm, dic biét trong cac thang mua kho. Chi s FBI cia
MM5-APH cho dién mwa md phong qua 16m, 16n hon ca chi s6 FBI cia MM5-OBS.
Nhu vay, ngudn s liéu mua cia APH chua cho phtl hop vé dién mua va vi tri tim

mua so voi sO liéu quan trac thyc tai tram.

Bién trinh ndm cta lugng mua trén lanh thd Viét Nam kha da dang. Do tac
dong cla gié mia, nén mua mua gan tring voi thoi ky hoat dong ciia gié mua mua
hé va mua it mua trung véi thoi ky hoat dong ctua gio mua mua dong. Hinh 3.22
biéu dién bién trinh nam cua luong mua tai nut ludi, trén 7 vung khi hau Viét Nam.
Nhin chung, mwa mé phong ctia mé hinh thap thap hon so véi quan tric trong cac
thang mua mua va nguoc lai trong cac thang moa khd. Md hinh nam bat duoc xu
thé dién bién cia mua mua, nhung sai léch dang ké vé luong mua. Mua mua cia
Bic Bo bat dau tir thang 5 va két thac vao thang 10, cuc dai roi1 vao thang 8; khu
vuc Trung Trung B, mua mua Iéch han vé mua dong, bat dau tr thang 9 dén thang
12 hang nim; khu vuc Tdy Nguyén, mia mua co nét tuong dong véi Bic Bo, kéo
dai tr thang 5 dén thang 10, cuc dai vao thang 8. Khu vuc Nam B§, mua mua bét
dau tir thang 5, kéo dai dén thang 11 va cuc dai mua thuong roi vao thang 9 hoic

10.

Bién trinh ndm cua lwong mua cho ving B1 chi ra trén hinh 3.22a, miia mua
bat dau tir thang 5 két thiic vao thang 9, cuc dai mua roi vao thang 7. Ngoai ra,
lugng mua md phong ctiia md hinh thip hon luong mwa APH véi muc d6 chénh
1éch khoang 200mm. Cac thang con lai, lugng mua moé phong 16n hon luong mua
cua APH, nhung muc d§ chénh 1é€ch khong déng ké. Cuc dai mua cta md hinh tré
hon cuc dai mua cia APH khoang 1 thang.

Ving khi hau B2 (hinh 3.22b) c6 bién trinh nim lugng mua gan giéng véi
vung B1, cuc dai mua roi vao cac thang mua he. Tuy nhién, mic do chénh léch

lugng mua gitta APH va mé hinh it hon so véi viing B1. Trong cac thang mua khd,
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tong lwong mua thang dudi 100mm, tham chi thang 12 mirc d6 kho han xay ra trén

toan vung voi lugng mua dudi 40mm.

Vung khi hdu B3 (hinh 3.22b) cho két qua mé phong mua tot nhat, mirc do
chénh nhit, mirc 46 chénh léch giita M_Rgrid va A Rgrid khong cao, khoang 20-
30mm, trir thang 5 va 6, xap xi 100mm. Cac thang mua muwa, mé hinh cho két qua

mo phong nho hon APH va tinh hinh dién ra nguoc lai ddi v6i cac thang mua khé.

Bién trinh mua ndm & ven bién Trung Bo (ving B4 va N1) 1a dang di thuong
trong co ché gié mua chau A. Mia mua & ddy ¢ xu thé dich chuyén vao cac thang
mua déng, do anh hudng cua diy nii Truong Son két hop véi hoat dong cia XTND
va ITCZ. Muia mua ving B4 bat dau tir thang 9 va két thuc vao thang 12, ving N1
bat dau tir thang 9, két thuc vao thang 11, cao diém nhét vao thang 10. Trong cac
thang mua mua, md hinh luén cho két qua moé phong thap hon luong mua tai nat
ludi, cac thang mua kho cho xu thé cao hon, cac thang con lai mo6 hinh nim bat kha

tot.

Vung khi hau Tay Nguyén (hinh 3.33f), mua mua trung v&i mua hoat dong
ctia gi6 mua TAy Nam, bat dau tir thang 5 va két thuc vao thang 10, cuc dai ciia mua
mua roi vao thang 8. Pdi v6i cac thang mua kho, lugng mua md phong ctia md hinh
vugt qua lugng mua APH, dac biét mirc do chénh 1€ch 16n trong cac thang chinh

dong (12, 1 va 2).

Khu viue Nam B (hinh 3.22g), miia mua bt dau kéo dai tir thang 5 dén thang
11, cuc dai mia mua roi vao cudi mua (thang 10), do anh hudéng mudn cua mot sd
dang nhiéu dong nhu ITCZ. Tuong ty vung B3, mirc do chénh I¢ch két qua mod
phong mua so voi APH khong dang ké trong cac thang mua mua, cic thang mia
kho nhu thang 12, 1 va 2 cho xu thé cao hon, cac thang con lai mé hinh nim bat kha
t6t.

Hinh 3.23 chi ra phan bd luong mua va cc chi sé ddnh gia mua trén 7 ving
khi hau Viét Nam tai cac diém tram. Két qua danh gia chi ro, chi s6 ME < 0 trur

ving B4, c6 nghia lvong mua mé phong thip hon quan tric. Trong d6, ving khi
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hau B3 cho sai s6 nho nhét, thé hién gia tri chi s6 MAE va RMSE nho nhét (MAE
~93,2mm, RMSE ~ 117,9mm), sai s6 10n nhét tap trung & ving B4 va N1, chi sb
RMSE xap xi 255mm. Vung khi hau B1, B2 va N2 mirc d6 sai sé kha twong dong
nhau, dao dong tir 100-130mm.

(@) Phan bé mwa 7 viing va VN tai diém tram (b) Céc chi s6 théng ké 7 viing va VN
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Hinh 3.23: Phan b tong lugng mua thang (a) va céc chi s6 (b)

EMM5| 905 1100 1252 2481 1952 1279 1447 1479

Bién trinh nhiéu nim cta lwong mua duoc thé hién trén Hinh 3.24. Nhin
chung, bién d6i cia luong mua giita cac nam khong c6 quy luat 6n dinh. Trén 7
vung khi hau, ving B4 va N1 luén cho két qua mo phong mua 16n hon luong mua

APH ¢ hau hét cac nam va sai s6 16n hon céc vung con lai.

Vung khi hau B1 (hinh 3.24a), luong muwa mo phong timg nam déu nho hon
lugng mua cua APH, trir cdc ndm La Nina (1988/1989 va 1999/2000), tinh hinh lai
dién ra nguoc lai voi cac nam El Nino 1982/1983, 1986/1987, 1991/1992,
1992/1993, 1994/1995, 1997/1998 [14]. Pac biét nam 1998, lwgng mua mo phong
dudi 50mm, chénh véi sé liéu APH khoang 52mm. Cac ndm cho sai sb lugng mua
mo phong va APH 16n nhat 1a nim 1986, 1990, 1991, 1994, 1996 va 1998, mirc do
chénh 1éch khodng 50mm.

Khac véi ving khi hau B2 (hinh 3.24b), két qua mé phong cia md hinh kha
t6t, mirc d6 chénh léch gitta mwa mo phong va APH dudi 30mm trir nim 1986.
Trong khi vung khi hau B3, truéc ndm 1989 lugng mua méd phong ciia mo hinh 16n

hon luong mua cua APH va xu thé bién do1i nguoc lai sau nam nay.

Ving ven bién Trung B, dai dién 1a ving B4 va N1 (hinh 3.24c, d), luong
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mua mo phong trong cac nim qua 16n so voi thuc té, sai sd 16n tip trung vao cic
nam 1982, 1983, 1985 va 1989 vai khoang chénh léch dao dong 100-200mm. Piéu
nay phu hop véi két qua chi ra trong hinh 3.19b, cac chi sé MAE, RMSE c6 gia tri

16n trén hai ving khi hau nay.

Khu vie Tay Nguyén va Nam Bo (hinh 3.24f, g), bién trinh nhiéu nim cia
lwrong mua c6 nhiéu nét twong dong v6i Ddng bang Bic BO, trir ndm 1999, luong
mua md phong ctia mé hinh nho hon so véi tong lugng mua cia APH trong nim
nay.

Nhu viy, trong nhitng nim El Nino, xu thé bién ddi cta luong mua trén 7
ving khi hau c6 giam di, trir B4 va N1. Luong mua mé phong c6 xu thé vuot troi

trong cadc nam xay ra hién tugng La Nina nhu 88/89 va 99/00, trir viing N3.

Trén co s& phan tich va danh gia ¢ trén cho thiy, so d6 dbi luu Grell chua cai
thién duoc lugng mua mo phong nhung da cai thién dugc truong nhiét do bé mit
gan véi thuc té& hon. Nguyén nhan dan dén sai sb 16n trong két qua mo phong mua
1a do cach tinh thong lugng khdi chan may chi dua trén ban chét lyc noi, co nghia la
chénh 1éch gitta nhiét do phan tir va nhiét d6 moi trudng, sinh ra ning lugng thé
nang kha ning cia CAPE ludn 16n hon khong, diéu kién nay thuong xay ra ¢ nhiét

ddi vao ban ngay noi nhan dugce lugng buc xa 16n nhat, dac biét vao mua he.

Tuy nhién, cac nghién ciru clia Xie va Zhang (2000) chi ra rang c6 nhiing ngay
CAPE > 0 thi quan tric van khong c6 mwa. C6 nghia CAPE chi 1a diéu kién can dé
xay ra ddi luu, trong khi diéu kién du dé co mua xay ra phai la sy hdi tu Am muc
thép mang lai ma sy hoi tu am phu thudc rat 16n dén hoan luu trén khu vuc, trong
khi mé hinh cho két qua moé phong chua tét vé truong hoan luu, dan dén sai s6

trong két qua mé phong mua.

Néu viéc cai thién luong mua mé phong trong mé hinh bang cach lya chon thir
nghiém cac CPS va chon ra mgt CPS tdi wu thi c6 thé tét véi mua nhung chua han
da tot ddi véi cac yéu td khi twong khac, nhu thir nghiém so @ ddi luu Tiedtke cia

Hb Thi Minh Ha (2008) [9] trong RegCM3 d3 mang lai két qua mé phong mua tét
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1én, nhung treong nhiét d6 bé mit c6 phan giam di. Mic dau vy, két qua mo6 phong
mua md hinh MM5 cho biét s6 thong tin vé kha nang ndm bét kha tot vé dién mua,
mot sb tAm mua 1on trén khu vuc, xu thé ciia mia mua, mic diu mua mua trong mo

hinh dén sém va két thuc sém.

Ngoai ra, phan danh gia cho mot cach nhin tong quan vé dién bién mua trén 7
vung khi hau va Viét Nam, trong do tdt nhat B3 va N3, tuong ddi voi B1, B2, N2 va
khong tot véi B4 va N1. Hon nita, ddy 1 van dé kho khian trong ki ning mé phong
mua ctia md hinh s hién nay, ké ca mo hinh du bao thoi tiét hay khi hau. Do lién
quan nhiéu dén céc qua trinh vat li trong mo hinh, trong khi nhimg hiéu biét cia con
nguoi lai hiru han, chua mé ta dugc hét ching. Vi vay, dé cai thién chat luong mo
phong c6 thé 1am duoc hién nay 1a tim ra phuong phap danh gid méi va hién dai
hon, tim dugc sai s6 hé théng, hiéu chinh san phém théng ké sau mo hinh Ia cach

1am dugc nhiéu nha nghién ctru mé hinh 4p dung.
Nhan xét cudi chuong

Nhin chung, hoan luu trong mé hinh d3 nim bat dugc xu thé cua hudng gio
chu dao trén khu vuc Viét Nam va lan can. Trong thoi ky mua dong, trén muc
1000mb, huéng gié moé hinh mé phong chu dao 1a Péng Bic, cuong do 16n trén
bién Pong va méd rong vé phia Nam hon so véi truong ERA40. Trén myuc 850mb ¢6
su md rong cua ap cao lanh luc dia; con trén myuc 500mb ¢6 su thu hep cua ACCN.

C6 thé d6 1a nguyén nhan lam giam truong nhiét d6 mo phong trong mua dong.

Mua he, trén muc 1000mb, hudng gié thinh hanh Tay Nam, dac biét 16n trén
vinh Bengal két hop véi ap thap An - Mién, tao diéu kién thuan loi cho ddi luu phat
trién manh. Vi viy, luong mua dugc ting cuong & phia Tay Viét Nam, con nén
nhiét d0 mo6 phdng giam di.

Mua chuyén tiép tir hé sang dong, su chua phu hop vé vi tri cac cudng do
ACCN, két hop voi tin phong dang giai doan yéu, din dén giam luong mua trén khu
vuc Bic Bo vao céc thang mua xuan. Mua thu, & muc 1000mb, thé hién rd anh

huong cua ludi cao lanh luc dia, két hop voi khéng ché cia ACCN & muc 500mb,
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tao ra d6i sinh front, gdy mua rao va dong ¢ khu vuc Bic Bo. Dai dit ven bién mién
Trung do anh huéng cua ITCZ, KKL, XTND va sy két hop giita chung, gay ra cac

dot mua 16n dién rong trén khu vuc nay.

Téc do gio mo phong cao hon quan tric trong ca nim, trir miia xuan. Ving B4
va N1 ludn cho sai sé 16n nhat; ving B3 va N2 cho két qua mé phong tot nhat voi
MAE dao dong tir 1-2m/s; cac ving con lai, chi s6 ndy vao khoang 2-3m/s. HSTQ
trong bén mua cé gia tri khong cao, thip nhit vao mua thu, cac mua con lai gia tri

nay gan nhu twong duong nhau, dat khoang 0,5.

M6 hinh MM5 c¢6 ki ning trong md phong nhiét d6 T2m, HSTQ (cho diém
tram) trén toan ving dat gia tri trén 0,6; sai s6 trung binh 1°-3°C. Trén 7 vung khi
hau duoc xem xét, ving B3 va N3 cho két qua mo phong tot nhat, xau nhat 1a ving
B4 va N1. Két qua danh gia trén ludi va tram déu chi ra nhiét 46 md phong ludn
thap hon thuc té. Khoang nhiét 6 mé hinh va quan tric tring nhau twong ddi cao
trong thang 7, tam duoc trong thang 1 va 4 va khong tot voi thang 10. Ngoai ra, co
su khac biét khong dang ké giira gia tri nhiét do trén ludi va tram, do d6 co thé sir
dung s6 liéu nhiét do cia APH nhu s6 liéu quan trac thue dé so sanh véi két qua cua

mo hinh.

Luong mwa md phong mé hinh thdp trong cic thang mua mua nhung cao
trong cac thang mua kho. Khi tinh trén 7 vung khi hau, lugng mua mo phong c6 xu
thé thap hon quan trac trir ving B4. Ving B3, N3 cho két qua mo phong mua t6t
nhat, chua t6t v6i ving B4, N1. Cac tAim mua va tdm nhiét hiu nhu bi 13 tron & do

phén gidi ngang cua m6 hinh 36km.
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Chuong 4: PANH GIA Ki NANG MO PHONG MOT SO
PAC TRUNG CUC TRI CUA MO HINH MM5
Céc bién trong khi quyén duoc xem 1a mét dai luong ngau nhién, co tap gia tri
bién doi trong mot khoang nao d6. Bién khi quyén dugc xem 1a mot yéu t6 cuc tri
néu mién gia tri cia n6 thién vé mot phia nao dé cua tap gia tri. Cac bién khi hau
cuc tri thuong duoc xem xét 1a cac dai luong khi hau cuc dai (t6i cao), cuc tiéu (tdi

thap).

bac trung cuc tri dugc luan an lya chon danh gia bao gém: Nhiét do tdi cao
trung binh (Txtb), tdi cao tuyét doi (Txx), t6i thap trung binh(Tntb), ti thap tuyét

d6i (Tnn). Cac dic trung cuc tri duge xac dinh trén 6 luéi mé hinh nhu sau:

1) Txtb - Nhiét do t6i cao trung binh: Dugc x4c dinh tir chudi s6 lidu cuc dai
theo gio, c6 nghia mdi ngdy s& c6 mot gia tri, sau d6 ldy trung binh theo thang.

Cong thuc xac dinh yéu to: Txtb = ave(Tx_day(max(t:00,12))

2) Txx - Nhiét do t6i cao tuyét dbi: La gia tri 1on nhat hang thang cta nhiét do
cuc dai ngay. Txx dugc xac dinh tir chudi s liéu theo gid, sau dé tim cuc dai ngay

ctia thang. Cong thirc xac dinh yéu t6: Txx=max(Tx_day(max(t:00,12))

3) Tntb - Nhiét d6 téi thap trung binh: Pugc xac dinh tir chudi s6 liéu cuc tiéu
theo gid, c6 nghia mdi ngdy s& c6 mot gia tri, sau d6 ldy trung binh theo thang.

Cong thirc xac dinh yéu t6: Tntb=ave(Tn_day(min(t:12,00))

4) Tnn - Nhiét d6 t6i thap tuyét dbi: La gia tri nho nhat hang thang cia nhiét
dd cuc tiéu ngdy. Tnn duoc xac dinh tir chudi sb liéu theo gio, sau do tim cyc tiéu
ngay ctia thang. Cong thirc xac dinh yéu t6: Tnn=min(Tn_day(min(t:12,00))

Trong d6 ham max, min, ave la cac ham tim gia tri cuc dai, cuc tiéu va trung
binh trén chudi s6 liéu roi rac. Tham s t 14 1at cat thoi gian ctia md hinh (tinh bang
gid UTC) dugce stir dung dé tim gia tri cuc tri. Duéi ddy s& trinh bay cac két qua
phén tich va danh gia d6i véi cac dic trung nay.

4.1 Nhiét d9 toi thap trung binh
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O ban cau Béic, mua dong 1a mua lanh nhét & tit ca cac vi do trir xich dao.
Theo Nguyén Ptrc Ngit ves.., (2004) [13] mua dong lanh & Viét Nam khong nhiing
12 hé qua cua diéu kién birc xa ma quan trong hon ca 13 “sian phim caa gié mua
Pong Bac”. Doi v6i nhiét d6 tdi thap, vai tro cua dia hinh va vi tri dia i tao diéu
kién thuan loi cho qué trinh xdm nhap lanh thé hién rat rd. Vung khi hau B2, dai
dién la tram Lang Son la “ctra ng6” don KKL xam nhap vao nudc ta. Cac vung
nam phia Pong diy Hoang Lién Son nhiét d6 giam manh trong cac thang mua dong,
do anh huong ciia KKL két hop sy giam nhiét do dia hinh ndi cao, thudng gy ra

hién twong bing tuyét cho cac khu vuc nay.

Nhu vay, su bién d6i ctia nhiét d6 ti thap chul yéu 1a do anh hudng ciia KKL
xam nhép vao Viét Nam trong thoi ky mua dong. Chinh vi vay, ching t61 chia mua
dong thanh 3 giai doan, voi muc dich xem xét xu thé va mtc d6 bién d6i cua Tntb
trong cac thoi ky. Ba thoi ky bao gdm: 1)Thoi ky dau dong, giai doan chuyén mua
thu-dong; 2) Thoi ky chinh dong, khi KKL hau nhu da khong ché toan bd nén nhiét
d6 phia Bac Viét Nam; 3) Thoi ky cudi dong, KKL suy yéu va léch dong, giai doan
chuyén tiép mua xuan - he.

Intb_OBS(Deg). SON/1982-2000 Tntb_MM5(Deg), SON/1982-2000 /
AN

22N

20N

18N

16N

14N

12N
\

10N

Hinh 4.1: Phin bd Tntb, thoi ky dau dong cua OBS(a), MM5(b), 1982-2000
Phéan bd Tntb trong thoi ky ddu dong dugc dan ra trén hinh 4.1. Tu hinh 4.1a
ta thy, trén ca nudc, nhiét do tbi thip trung binh dao dong & muc 18°-25°C, ting
dan tir Bac vao Nam, mdt vai noi c¢6 dia hinh nai cao nhu Tay Bic, cao nguyén Da

Lat - Lam Ddng, Tntb giam rit nhanh, khoang 14°-16°C. Tuy nhién, két qua ciia mo
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hinh (hinh 4.1b) cho thidy mot xu thé mé phong Tntb thién thap. Mirc d6 chénh léch
khac nhau giita 7 ving khi hau so v&i quan tric. Ving B1, B2, Tntb ctia mé hinh
thip hon quan tric khoang 3°C; ving ddng bang ven bién mién Trung, N2 dao dong
trong khoang 1,5°-2°C va gin 1°C cho ving B3 va N3. Nguyén nhan nao dan dén

sai s6 trong két qua mé phong Tntb.

That vay, trén hinh 3.9b da chi rd sy mé rong va manh Ién cta ap cao lanh luc
dia, tao diéu kién thudn loi cho KKL di sau vé phia Nam, 1am cho nén nhiét trén
toan mién giam xudng. Tuy nhién sy giam nhiét do toi thap trung binh trén cac ving
la kh&c nhau. Vung B1 va B2 giam nhanh hon cac vung khac do dia hinh nai cao.
Doi véi dai dat ven bién mién Trung, Tntb giam khong qua thap nhu ving B1, B2,
mot phan do su diéu hoa cua khi hau bién. Khu vuc Ty Nguyén, anh huéng cua ap
cao lanh lyc dia khong dang ké, nén Tntb thap hon ving dong bang ven bién mién
Trung, nhung cao hon ving B1, B2. Sy giam nhiét do t6i thap trung binh ¢ khu vuc

nay chi yéu do anh hudng d6 cao dia hinh.

Bang 4.1: Phan bb tan suat Tntb thang 10, giai doan 1982-2000

MMS 08s 17-19 | 19-21 | 21-23 | 23-25 | 25-27 | 27-29 | Téng
15-17 1,2 4,9 9,3 0,7 0,0 00 | 161
17-19 2,7 56 | 118 | 1,6 0,0 00 | 217
19-21 1,2 41 | 114 | 60 0,1 00 | 229
21-23 0,0 0,1 55 8,2 0,6 00 | 143
23-25 0,0 0,2 47 | 121 2,9 01 | 200
25-27 0,0 0,0 0,1 3,1 1,8 0,0 5,0
Téng 5,2 149 | 428 | 316 5,4 0,1 | 100,0

Bang 4.1 chi ra phan bd tan suit nhiét d6 tdi thip trung binh cho thang 10 ¢
cac ngudng nhiét khac nhau. Tir két qua tinh toan cho ta thdy, mét xu thé mo phong
thién thip doi voi Tntb. Thé hién & tan suat “dudi ngudng” chiém 64%, trong khi
phan “vuot ngudng” va “tring nhau” chiém 36%. Khoang nhiét d6 t6i thip trung

binh ma mé hinh va quan tric roi vao nhidu nhét 1a 19°-25°C, chiém khoang 80%,
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20% trén va dudi ngudng nay, trong d6 5% cho ngudng nhiét trén 25°C va 15% cho

ngudng nhiét nhé hon 19°C.

Thoi ky chinh déng dugc tinh tir thang 12, 1 va 2. Thoi gian nay ap cao
Sebiria tiép tuc manh 1én, cac dot KKL tran vé nude ta mdi khi rinh Dong A duoc
khoi sau, két hop sy manh 18n cua dong xiét gi6 tdy muc 500mb (hinh 3.3b), tao
diéu kién thudn loi cho KKL x4m nhép siu hon vé phia Nam, mang lai truong nhiét

d6 t6i thap trung binh ctia mé hinh giam manh, dic biét 1a ving ndi phia Bic.

Tntb_OBS(Deq), DJF/1882-2000 Tntb_MM5(Deg), DJF/1982-2000 /
4N

5

22N
20N
18N
18N
14N
12N ®

10N

8N

Q2 104E 106E 10BE 110E 112E 1{14E 102E 104€ 106E 10BE 110E 112E 114E

Hinh 4.2: Phan bd Tntb, thoi ky chinh dong cia OBS(a), MM5(b), 1982-2000

Trén hinh 4.2b thé hién sy ting dan ciia Tntb tir Bic vao Nam va giam dan
theo hudng Pong - Tay. Vung duyén hai tir Khanh Hoa dén Quang Ninh, Tntb giam
1,3°C trén mot vi do, tir Hué tré ra nhiét do thap nhat déu dusi 10°-11°C. Chénh
léch Tntb gitta mo6 hinh va quan traic & mién khi hau phia Nam khong nhiéu, duéi
1°C trir ving T4y Nguyén, sai s6 10n tip trung & mién Bic, khoang 2°-3°C trén viing
B1, B2 va B4, ving B3 x4p xi 1°C. Mot sb vung thip thudc khu vuc Tay Bic, noi
tiép giap voi bién gidi Trung Qudc, cao nguyén Lam Pong - Pa Lat dugc mo hinh
nam bit rat tot. Riéng ving thap thudc diy nti Tam Dao, khong duoc thé hién trong
két qua mo phong.

Tuong ti cach phan tich cho bang 4.1, phan b tan suat cta Tntb thang 1 trong
Bang 4.2 cho thdy, két qua mo phong Tntb thdp hon quan tric, thé hién tin sut

Tntb “dudi ngudng” chiém 49%, 25% “vuot ngudng” va 27% “trung nhau”. SO
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thang ¢6 Tntb dudi 13°C chiém 7%, du6i 15°C chiém 23%, c6 nghia s6 ngay rét hai
xap xi bang 1/3 1an s6 ngay rét dam. Khoang nhiét d6 mo hinh roi vao nhiéu nhét tir

13°-25°C, trong d6 tét nhat 14 17°-19°C va 23°-25°C.

Bang 4.2: Phan b tan suat nhiét do trung binh thang 1, giai doan 1982-2000

OBS
11-13 | 13-15 | 15-17 | 17-19 | 19-21 | 21-23 | 23-25 | 25-27 | 27-29 | Tong
MM5

9-11 3.5 6.4 5.5 0.3 0.0 0.0 0.0 0.0 0.0 15.7

11-13 1.2 4.9 6.9 0.3 0.1 0.0 0.0 0.0 0.0 13.4

13-15 0.8 4.1 6.6 0.5 0.0 0.0 0.0 0.0 0.0 12.0

15-17 1.9 4.2 4.0 2.6 0.1 0.0 0.0 0.0 0.0 12.8

17-19 0.5 3.3 4.3 4.7 2.0 0.0 0.0 0.0 0.0 14.9

19-21 0.0 0.4 3.0 3.2 3.0 3.7 0.1 0.0 0.0 135

21-23 0.0 0.0 0.0 0.2 2.1 4.3 1.0 0.0 0.0 7.6

23-25 0.0 0.0 0.0 0.0 0.1 3.1 4.9 1.0 0.0 9.2

25-27 0.0 0.0 0.0 0.0 0.0 0.1 0.3 0.4 0.1 0.9

Tong 7.8 233 | 303 | 119 | 74 | 112 | 64 1.5 0.1 | 100.0

Thoi ky cudi dong, KKL suy yéu va léch dong, phan bd truong nhiét do tdi
thap trung binh trén ngudn sb liéu quan tric (hinh 4.3a) thé hién su ting nhiét do tir
Bic vao Nam, diic biét mot s6 noi & Nam Bo, Tntb 1én dén 25°C. Trong khi, so sanh
két qua mo phong Tntb trén linh thé Viét Nam van thap hon thyc té quan tric dugc.
Tntb giam manh nhéat & ving TAy Bic, Pong Béac va cao nguyén Da Lat - LAm
Pdng thude ving khi hau Tay Nguyén, sai khac véi quan tric khoang 3°-4°C. Ving
ddng bang ven bién, Tntb thap hon khoang 2°-3°C, 1°-2°C d6i v6i Nam Bo. Nguyén
nhan dan dén sai sb trong thoi ky nay mot phan do Tntb giam qua manh trong thoi
ky chinh dong, tao ra nén nhiét bé mat dém rat lanh va can mot khoang thoi gian
khé dai dé tro lai trang thai ban dau. Chinh vi vay, chung toi mudén nhan manh viéc
lya chon so d6 LSM anh huéng khong nhiéu dén két qua mo phong nhiéu nim,

mién mod hinh dugc chay trong diéu kién lién tuc. Do d6, ludn an thay vi lya chon so
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d6 Noah (so d6 dugc cac nghién cru trong va ngoai nude duoc danh gia, cho két
qua mo phong cac truong khi hau 1 t6t nhat) ma thir nghiém véi so dd MRF.

Tntb_OBS(Deg), MAM/1982—2000 Tth_MMS(Deq). MAM/1982-2000
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Hinh 4.3: Phan bo Tntb, thoi ky cudi dong ciia OBS(a), MM5(b), 1982-2000

Trong ba thoi ky duoc dua ra phan tich & trén, két qua mo phong Tntb ctia md
hinh cho sai s it nhat thoi ky cubi déng (bang 4.3). Thé hién sé truong hop “tring
nhau” chiém 20,4%, phan con lai 13 “vuot ngudng” va “duéi ngudng”. Trong dé, s6
truong hop “dudi ngudng” chiém 50,4%, “vuot ngudng” chiém 19,1%. Khoang
nhiét d6 tbi thap trung binh cta quan trac roi vao nhiéu nhat 21°-25°C, nho hon
21°C chiém 15,9%, trén khoang nay chiém 2,7%. V&i mé hinh, khoang nhiét do tdi
thép trung binh c6 tan suat cao nhat 1a 190-250C, chiém 87,8%.

Bang 4.3: Phan bd tan suat Tntb thang 4, giai doan 1982-2000

MMS Q8s 17-19 | 19-21 | 21-23 | 23-25 | 25-27 | 27-29 | Tong
19-21 3,3 7,6 26,1 4,7 0,1 0,0 42,0
21-23 1,0 0,9 8,9 9,3 3,3 0,0 23,4
23-25 0,3 2,8 7,1 7,9 4,2 0,1 22,3
25-27 0,0 0,0 0,5 3,1 6,0 2,5 12,1
27-29 0,0 0,0 0,0 0,0 0,1 0,0 0,1
Téng 4,6 11,3 | 42,7 | 25,0 | 13,8 2,6 | 100,0
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Bién trinh nam cla Tntb cho Viét Nam

6 —+0BS

24 —-MM5

Gia tri cua Tntb (2C)
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Hinh 4.4: Bién trinh nam Tntb cho Viét Nam, giai doan 1982-2000

Bién trinh nim ctia Tntb cho Viét Nam duoc din ra trén hinh 4.4. Tir hinh 4.4,
ta co thé nhan thay rang, Tntb thip hon quan tric mot cach c6 hé théng & tat cac
thang. Mirc d6 chénh léch gitra mé hinh va quan tric 16n vao thoi ky dau dong va
cudi dong va giam vao thoi ky chinh déng. Nhiét do tdi thap trung binh mé phong

thdp nhét khoang 15°C roi vao thang 1 va cao nhat 23,3°C roi vao thang 7.

Chisé théng ké cho 7 vung va Viét Nam
5.0

4.0

3.0

LR

-2.0

Giatr1 cua cac chisd (°C)

-3.0

-4.0
Bl B2 B3 B4 N1 N2 N3 VN
COME -3.2 -2.0 -1.2 -1.5 -1.3 -1.0 0.3 -1.4
EMAE 3.4 2.5 2.3 2.4 2.6 2.4 1.0 2.4
RMSE 3.8 2.8 2.5 2.7 2.9 2.6 1.4 2.7

Hinh 4.5: Két qua danh gia Tntb cho 7 ving khi hau va Viét Nam

Dé thay rd mirc do sai s6 trong két qua mo phong Tntb, luan an sir dung thém
mot s6 chi sb danh gia théng ké nhu ME, MAE, RMSE va HSTQ. Nhin chung, mé
hinh luén cho két cia mo phong Tntb thap hon quan tric trén 7 ving khi hau va
Viét Nam (trir vang N2 va N3, chi s6 ME > 0), thé hién & chi s6 ME < 0). Mién khi
héu phia Bic gia tri ME dao dong tir -3,0°C dén -2,7°C, nhé hon mién khi hau phia
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Nam. Piéu d6 cho thiy ring, truong hoan luu mé phong trong thoi ky mua déng
manh, két hop v6i anh huéng cia dia hinh, da 1am bién doi sau sac dén Tntb & phia

Bic, nhung anh hudéng khong nhiéu dén nhiét do toi thip ¢ phia Nam.

Gia tri ciia chi s6 MAE, RMSE c6 xu thé giam dan tir Bac vao Nam, c6 nghia
mién khi hau phia Nam cho két qua mé phong Tntb gan véi thuc té hon mién khi
hau phia Bic. Sai s6 16n tap trung & cac ving B1, B2, B4, ving N3 1a ving ¢6 sai s6
it nhat véi MAE ~ 1°C va RMSE ~ 1,2°C. Khi tinh toan trén toan lanh thd Viét
Nam, chi s6 MAE ~ 2,4°C, RMSE ~ 2,9°C, HSTQ ~ 0,6. Ngoai ra, hiéu sb giita
RMSE va MAE khong 16n, dao dong tur 0,20C dén O,6°C, cO nghia sai sb trong két

qua mo phong Tnb ¢d tinh 6n dinh cao va hiéu chinh duoc.
4.2 Nhiét do toi thap tuyét doi

Nhiét d6 t6i thép tuyét dbi thuong xuét hién khi cac dot KKL rat manh hay cac
dot KKL x4m nhép lién tiép nhau, giy nén céc hién twong rét dam (nhiét do trung
binh ngay nhé hon hodc bang 15°C) hay rét hai (nhiét do trung binh ngay nho hon
hoidc bang 13°C) va thudng xay ra trong thoi ky chinh déng. Do do6, khi phan tich va
danh gia ki ning mé phong cia md hinh ddi véi yéu t6 nay, luan an chi tép trung
vao thoi ky chinh dong thay vi phén tich, danh gia thoi ky dau va cubi dong nhu yéu
t6 nhiét d6 tdi thap trung binh.

So sanh hinh 4.6a va hinh 4.6b, cho ta thdy mé hinh cho két qua mo phong
Tnn thap hon quan tric trén toan mién va c6 xu thé tang dan tir Bac vao Nam. Trén
ngudn sb liéu quan tric (hinh 4.6a), nhiét d6 tdi thap trung binh ¢ Bic B6 dudi 7°C,
& Bic Trung Bo du6i 10°C va ving ven bién Nam Trung B6 dudi 15°C. Trong khi,
md hinh cho két qua mé phong Tnn thip hon quan tric tir 4°-5°C trén ving B1 va
B2; 3°-4°C cho ving B3, B4, N1 va N2. Riéng ving khi hau N3, mé hinh cho két
qua md phong Tnn tbt nhat, thip hon quan tric tr 1°-2°C. Nhiét d6 tdi thip tuyét
d6i vang khi hau N3 dao dong trong khoang 18°-22°C va hién tugng rét dam va rét

hai khong bao gio xuét hién ¢ day.
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Hinh 4.6: Phan bd Tnn, thoi ky chinh dong cia OBS(a), MM5(b), 1982-2000
Trong thoi ky chinh déng, nhiéu noi nhiét do tbi thap tuyét ddi xudng dudi
0°C nhu xut hién & Béc B9, tham chi c6 ca mot sb ving cao nguyén Pa Lat - Lam
Poéng, dugc mod hinh moé phong kha t6t vé vi tri cling nhu do 16n cua ching. Riéng
vung thap thudc diy nai Tam Pao, mo hinh khong nim bat dugc tim thap ndy, mic

dau trén s0 li¢u quan trac c6 thé hién vi tri cia no.

Bién trinh ndm cla Tnn cho Viét Nam
26
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Hinh 4.7: Bién trinh nim Tnn cho Viét Nam, giai doan 1982-2000

Hinh 4.7 biéu dién bién trinh ndm cta Tnn cho Viét Nam. Mot xu thé chung
c¢6 thé nhan thdy, Tnn cia md hinh thap hon Tnn cua quan tric. Nhiét do t6i thap
tuyét d6i hang nim déu xay ra vao thang 1, thang chiu anh huéng cia khong khi
cuc d6i bién tinh manh nhét, dic biét 1a khong khi cuc d6i bién tinh kho két hop voi

su lam lanh do mat dat phat xa va anh hudéng cta sy giam nhiét do do do cao dia
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hinh, din dén cac khu vyc Tay Bic, cuc bic cia Déng Bic thudng xay ra hién
tugng bang tuyét va swong gia. Pay dugc coi 12 loai hinh thoi tiét di thuong d6i voi
vung khi hau vi d6 thip nhu Viét Nam. Ngoai ra, mic d6 chénh léch gitra mo hinh
va quan trac 10n vao thoi gian dau va cudi nam, sai s6 nho nhét roi vao cac thang 5,
6 va 7. Didu d6 cho thiy, hoan luu gi6 mua Dong Béc chi phdi manh mé dén tdi
thip tuyét dbi trong thoi ky mua dong. Hon nita, theo nhin xét & muc 3.1, trudng
hoan lwu md phong ctia mo hinh trong thoi ky chinh dong c¢6 cudong dd manh hon s6
liéu phén tich lai ERA40. Pay 1a mot phan nguyén nhan dan dén sai s6 trong két

qua mo phong yéu t6 khi hau nay.

Khi danh gia két qua mo phong ciia Tnn trén 7 ving khi hau va Viét Nam
(hinh 4.8) thong qua céc chi s6 ME, MAE va RMSE cho biét, chi s6 ME ¢6 xu thé
am trén ving B1-N1, duong trén ving N2-N3, tinh cho ca Viét Nam thi ME van
nho hon khong. Sai s6 16n nhat trén ving B1, B2, B4, N1, kha 16n trén ving B3 va
N1 va nho nhit & vung N3. Muc do chénh 1éch cia RMSE va MAE c6 gia tri nhé
hon 1°C.

Chisé théng ké cho 7 viung va Viét Nam
5.0

4.0

3.0

2.0
- ’_I
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3.9
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3.7
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B1 B2 B3 B4 | N1 N2 N3 VN
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Hinh 4.8: Két qua danh gia Tnn cho 7 ving khi hau va Viét Nam
So sanh két qua danh gia cac chi s6 ME, MAE, RMSE cho vung khi hau Bl
va B2 c6 thé nhan thay rang, ving B2 cho sai s6 nhé hon ving B1, mic dau ving
B2 14 “cira ngd” don cac dot KKL tran vé nude ta. Didu d6 minh chimg rang, sai s6

trong két qua mo phong Tnn cua B1 khong nhitng do su mé phong chua hop li cua
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trrong hoan luu thoi ky mua dong ma con anh hudng cua hiéu tng dia hinh trong

mod hinh MM5.

Két qua danh gia cac chi s6 théng ké duoc dan ra trén hinh 4.8. Tir hinh 4.8 ta
c6 thé nhan thiy, chi s6 ME< 0 ¢ mién khi hau phia Bac va nguoc lai & mién khi
hau phia Nam. Trén ving khi hdu B4 va N2, MAE c6 gia tri bang nhau, ME va
RMSE khéc nhau khéng dang ké giira hai ving. Mic dau, nguyén nhan giy sai sb
trong két qua mo phong Tnn giita chung lai khac nhau. Chang han ving B4, nhiét
d6 toi thap tuyét dbi giam vao thoi ky chinh dong 13 do anh huéng ciia KKL. Hon
nita, ddy 1a khu vuc tiép giap v6i bién, duoc diéu tiét bai khi hau bién, dan dén Tnn
s& khong giam qué thap. V&i ving khi hau N2, anh hudng cia KKL dén khu vuc
nay duong nhu khong dang ké, ma sy giam Tnn ¢ ddy chu yéu do dia hinh nui cao.
Qua phan tich va danh gia & trén chi 15, két qua mo phong Tnn thap hon quan tric &
mién khi hau phia Bic va 16n hon & mién khi hau phia Nam. Tuy nhién, khi tinh

trén toan 1anh thd Viét Nam, Tnn ctia mo hinh thip hon quan tric.

Sy bién ddi ciia Tnn trén cac vung khi hau chil yéu do anh hudéng ciia KKL két
hop vé6i dia hinh nti cao va hoan luu quy mé dia phuwong nhu hoan luu gio dit -
bién. Trong d6, KKL két hop vai dia hinh nii cao cho sai s6 két qua mo phong Tnn
16n nhét, tiép dén 1a do anh huéng cta dia hinh va hoan luu gié dia phuong.

Céc vung c6 nhiét do thap, dic biét 1a cac ving c6 tri s6 nhiét do toi thap dudi
0°C nhu Béc Bo, mot s6 vung nui cao ¢ Tay Nguyén, mo6 hinh nam bat kha tot vé vi
tri cling nhu d§ 16n ctia nd. Vung khi hau con lai, m6 hinh da thé hién duoc quy luat
bién d6i Tnn theo timg ving.

So sanh két qua tinh toan cac chi s6 ME, MAE va RMSE cho 7 ving va Viét
Nam, ving khi hau cho két qua mé phong Tnn tot nhat 1a ving N3, thé hién céac chi
s6 néu trén nho hon céc vung khac. Cac vung khi hiu con lai sai s6 kha 16n, 16n
nhat 1 ving B1 va B2.

4.3 Nhiét d¢ toi cao trung binh

Nhiét do tdi cao thuong xuét hién ¢ Viét Nam vao cac thoi ky hoat dong cua
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gi6 mUa mua hé, chu yéu 1a dau mua, khi ap thip An - Mién & phia Tay lan sang
phia Bong, khéng ché thoi tiét Viet Nam. Trén 1anh thd nudc ta, tri sd nhiét d6 cao
nhat co thé xay ra ngay tir thang 3, thang 4 hodc thang 5 (thAm chi 13 vao thang 2) ¢
cac vi @6 phia Nam va vao thang 5, thang 6 hodc thang 7 ¢ cac vi do phia Bic. Vi
vay, khi so sanh, phan tich va danh gia Txtb, luin 4n déu xem xét ching trong mbi
quan hé vé6i diéu kién hoan luvu. Hon nira, anh hudng cua cac hé thong thoi tiét néi
trén hau hét xay ra trong cac giai doan dau he, chinh hé va cudi hé. Do d6, cac két

qua s& khong dé cap dén su bién doi ctia Txtb trong cac thang mua dong.

Thoi ky dau he, 1a thoi ki ¢o sy giao tranh giita gié mua mua déng dang suy
yéu va gi6 mia mua hé dang manh lén. Lic ndy KKL da suy yéu va léch dong két
hop véi ranh thip trong d6i gi6 tdy trén cao dich chuyén sang phia Pong, tao diéu
kién gay mua rio va dong & Bac B9, do d6 Txtb chua ting cao.
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Hinh 4.9: Phan b6 Txtb, thoi ky dau mua heé ctia OBS(a), MMS5(b),
giai doan 1982-2000

Khu vuc Tay Bic trong thoi ky nay, it chiu anh hudng cua gié mua mua dong
va bt dau chiu anh hudng cua ap thip An - Mién nén nhiét do ti cao trung binh
cao hon so véi cac ving khi hau Pong Bac va Pong bang Bac B (hinh 4.9a) va sai
khac so v6i sb lidu quan tric khoang 4°-5°C. Véi mién khi hau phia Nam, Txtb da

tang rat cao, tham chi khu vuc Nam B d3 budc vao thoi ky néng néng, nhiét do tbi



119

cao trung binh trén khu vuc 1én dén 32°-34°C (hinh 4.9a), trong khi két qua mo
phong Txtb & ddy méi dat mirc 29°-30°C (hinh 4.9b).

Thoi ky chinh he, trén luc dia chiu A, ap thap An - Mién di bit dau phat trién
va lan sang phia dong, két hop véi gio mia tdy nam, tiét kho néng bao trum ca Bic
Trung BG. Hau hét cac khu vue, nhiét do toi cao trung binh déu trén 25°C, cao nhét
34°-36°C Trung B6 va Nam Trung Bo, Ddng bang Bic Bo va Pong Bic dao dong
murc 32°-34°C, riéng TAy Bic va Tay Nguyén, Txtb c6 phan giam hon cac khu vuc
khac, dao dong tir 29°-30°C, sy giam nhiét & ddy chu yéu do anh huéng cua dia hinh
ndi cao.

Dai nhiét do tiép giap bién giéi Viét - Lao, thudc phia Tay diy Truong Son,
Txtb xép xi 26°-27°C, vuot qua dai Trudng Son 1a dai dit mién Trung, v6i nén nhiét
Txtb khoang 30°-32°C. Sy chénh 1éch nhiét d6 phia Tay va Pong Truong Son khé
cao, khoang 4°C. Nguyén nhan do anh huéng cia hiéu tng phon. Hién tugng nay
xay ra khi hoan luu gié mia Tay Nam mang khong khi 4m dén khu vuc nay, gip dia
hinh nti cao, thang cudng burc, gdy mua 16n phia Tay Truong Son, 1am gidm nhiét

phia Tay va tang cuong nhiét cho phia Béng.
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Hinh 4.10: Phan bé Txtb, thoi ky chinh hé cia OBS(a), MM5(h), 1982-2000

Mic dau vy, két qua md phong Txtb van thap hon quan tric. Chang han nhu
viing B1, N2, mirc 6 chénh 1éch Txtb so v&i quan tric 1a 1°-2°C, ving B2 va B3 Ia
2°-3°C, ving B4 va N1 tir 1°-2°C, vang N3 xdp xi 1°C. Nhu vay, trén 7 ving khi
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hau, mac do chénh 1éch cua Txtb so véi quan tric 1a khong cao, dao dong khoang

1°-3°C, diéu d6 thdy mo hinh mo phong Txtb kha tdt trong thoi ky chinh he.

Phan bd khong gian cua Txtb trong thoi ky cudi hé dugce dan ra trén hinh
4.11b. Ciing twong tu nhu thoi ky chinh he, Txtb ciia mé hinh qua thap so v6i quan
tric trong thoi ky cudi hé. Sai s6 Txtb 16n trén 7 ving khi hdu Viét Nam, trir ving
N3. Trong d6, ving B1, N2 murc 6 chénh 1éch Txtb so véi thuc té 3°-4°C, ving B2
va B3 la 2°-3°C, viing B4 va N1 tir 1°-2°C, vang N3 x4p xi 1°C. Cac khu vyc lan
can Viét Nam nhu cac khu vuc tiép giap bién gidi Viét - Trung, Viét - Lao, sai sd
Txtb rat 16n, trén 4°C.
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Hinh 4.11: Phan b Txtb, thoi ky cudi mua hé cuia OBS(a), MM5(b), 1982-2000

Ngoai phén tich dinh tinh phan bd khong gian ciia Txtb, luan 4n c6 tinh phan
b tan sb cuia Txtb trong thang 7, 4, 10 va duoc din ra trong cac bang 4.4 dén bang
4.6. Két qua tinh toan cho thiy, mo hinh luén cho xu thé mo phong Txtb thap hon
quan tric. Thé hién tan suit “dudi ngudng” ludn chiém 80%, 20% con lai 1 “tring
nhau” va “vuot ngudng”, trong d6 phan “tring nhau” kha nho, chiém 12%, 8% la
“vugt ngudng”. Khoang nhiét 6 ma mo hinh cho két qua mo phong tot nhat trong
thang 4, 7 va 10 1an luot 1a 23°-25°C, 27°-29°C va 21°-23°C.

So sanh sd 1an “tring nhau” trong cac thang 4, 7 va 10 véi tan s6 16n nhat vao
thang 4 voi 66 truong hop, 95 truong hop cua thang 7 va 21 truong hop cho thang
10. Piéu d6 cho thdy mo hinh cho két qua md phong Txtb tét trong mua hé nhung
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khéng tdt trong cac thang mua thu va mua xuan.

Bang 4.4: Phan bd tan suat Txtb thang 4, giai doan 1982-2000

M'\;)BS 17-19 | 19-21 | 21-23 | 23-25 | 25-27 | 27-29 | 29-31 | Téng
19-21 0,0 0,4 0,7 0,4 2,0 2,7 3,9 10,3
21-23 0,0 0,3 0,0 1,4 6,5 4,8 6,8 19,8
23-25 0,1 0,1 2,0 S5 16,2 | 20,7 59 50,6
25-27 0,0 0,0 0,4 0,4 3,6 6,2 8,5 19,2
27-29 0,0 0,0 0,0 0,0 0,0 0,0 0,1 0,1
Tong 0,1 0,9 3,2 7,8 28,3 | 34,4 | 253 | 100,0

Bang 4.5: Phan bd tan suit Txtb thang 7, giai doan 1982-2000

MMOBS 19-21 | 21-23 | 23-25 | 25-27 | 27-29 | 29-31 | Tong
21-23 0,6 1,0 2,7 5,0 6,3 4,0 19,6
23-25 0,3 0,6 0,7 0,7 4.4 91 15,9
25-27 0,0 0,0 0,6 0,4 8,1 22,9 | 32,0
27-29 0,0 0,0 1,2 1,0 7,2 17,3 | 26,7
29-31 0,0 0,0 0,0 0,3 0,9 4,6 58
Téng 0,9 1,6 5,2 7,5 27,0 | 57,8 | 100,0

Bang 4.6: Phan bb tan suat Txtb thang 10, giai doan 1982-2000

MM 088 17-19 | 19-21 | 21-23 | 23-25 | 25-27 | 27-29 | Téng
15-17 0,9 0,2 00 | 00 | 02 14 | 2,6
17-19 0,5 0,3 09 | 09 1,6 | 66 | 108
19-21 0,0 0,9 03 | 05 | 37 | 152 | 206
21-23 0,0 0,0 1,4 | 07 | 31 | 399 | 451
23-25 0,0 0,0 05 | 07 1,4 | 10,8 | 135
25-27 0,0 0,0 00 | 00 | 02 9,8 | 10,0
Téng 05 1,2 3,1 28 | 10,0 | 82,3 | 100,0
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Dé danh gia mirc d6 sai sb trong két qua mod phong nhiét d6 t6i cao trung binh,
luan an c6 xem xét dén cac chi s6 ME, MAE, RMSE trén 7 vung khi hau va Viét
Nam (hinh 4.12). Tir hinh 4.12 c6 thé nhan thay, ME nhé hon khéng trén toan mién.
C6 nghia md hinh luén mé phong Txtb thap hon quan trac. Sai s6 khong c6 tinh hé
thdng giita cac ving. Sai sb 16n nhit tip trung & ving B1, B4 va N1 véi gia tri cia
MAE trén 4°C, cac ving con lai dao dong muc 1°-3°C. Trong d6, ving N3 va B3
cho két qua mo phong t6t nhat, thé hién & chi s6 MAE va RMSE vung khi hau B3
1an luot 13 2,2°C va 2,7°C; ving N3 tuong tmg 1a 1,6°C va 2,0°C.

Chi sé théng ké cho 7 ving va Viét Nam
5.0

4.0
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2.0

1.0
0.0
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(Ga tr1 cua cac chisé (°C)
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Hinh 4.12: Két qua danh gia Txtb cho 7 viing khi hau va Viét Nam

4.4 Nhiét do toi cao tuyét ddi

Nhiét do tbi cao tuyét ddi & Viét Nam xay ra trong diéu kién thoi tiét néng
nong va ning néng gay gat, thuong do anh hudng cua: 1) Ap thip luc dia (thoi ky
mua dong); 2) Ap thdp An - Mién (thoi ky dau he); 3) Gi6 tay khd nong.

Tan suit 16n nhit cua Txx tip trung vao cac thang chinh hé v6i nén nhiét 4o
kha cao trén ca nudc, riéng khu viuc Bic Trung Bo va Nam Trung Bo, nhiét d6 tbi
cao tuyét ddi vuot troi hon ca khu vuc Tay Bic, Tay Nguyén va Nam BJ. Piéu d6
cho thiy vai trd ctia vi d6 khong anh hudng dén nhiét do cao nhat ma chu yéu phu
thudc vao dja hinh. Thé hién rd nhat & ving duyén hai Trung Bo, noi tiép giap bién,

nén nhiét 46 dang 18 phai 6n hoa hon, nhung thuc té cho thiy phan bd nhiét ¢ day
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rat cao (16n hon 38°C trong mua hé). B4i vi & day chiu anh hudng siu sic cia hiéu
ung phon do diy Truong Son.

Phén tiép giap bién gii Viét - Lao, nhiét d6 tbi cao tuyét d6i mo phong dugce
290-300C, trong khi thuc té quan tric duoc trén 38°C. biéu d6 cho théy mo hinh
khong thé hién dugc anh hudng cua hiéu tng phon hon trong két qua md phong

Txx, c6 thé lién quan dén viéc 1am tron dia hinh trong md hinh.

Két qua mod phong Txx trén hinh 4.13b thé hién xu thé thién thdp hon quan
trac. Sai s6 16n nhat tap trung trén ving B1, B4 va N1, ving B2, B3, N2 va N3 mtc
chénh léch khoang 1°-2°C. Vay nguyén nhan gay sai s cho cac ving khi hau trén 12
do anh huodng cua diéu kién hoan luu, dia hinh, mat dém hay su két hop gitra
ching?
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Hinh 4.13: Phan bd Txx, thoi ky chinh hé cia OBS(a), MM5(b),
giai doan 1982-2000

Truéc hét xem xét lai truong hoan luu muc 1000mb duge dan ra trén hinh
3.4a, b. Thyc té cho thay, vao thoi ky nay su phét trién cia 4p thap An - Mién dang
& giai doan cuc thinh (hinh 3.4a), chi phdi toan bo nén nhiét khu vuc phia Tay,
trong khi mo hinh chua mé phong dugc cuong d6 va vi tri cua no6 (hinh 3.4b) trong
thoi ky nay, c6 thé 1a mot phan nguyén nhan lam giam Txx ddi voi ving khi hau
tiép giap phia Tay.

Tuong ty xem xét truong hoan luu trén myc 500mb cua ERA40 (hinh 3.5a),
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ap cao can nhi¢t doi hau nhu bao trim toan bd Viét Nam, tao diéu kién thuan loi
cho mat dat cang nhan nhiéu nang luong blirc xa mat troi, kich thich sy phat trién
cta ap thdp An - Mién. Nhung két qua mé phong truong hoan luu ciia méd hinh
(hinh 3.5b) cho thay, mot phan ria phia Nam cua 4p cao can nhiét d6i anh huong
dén vung khi hau B2 va B3, lam gia tang nhi¢t dg, gidam mirc do chénh 1éch Txx so
v6i quan trac trén hai khu vuc nay.

Bang 4.7: Phan bd tan sut Txx thang 7, giai doan 1982-2000

23-25 | 25-27 | 27-29 | 29-31 | 31-33 | 33-37 | 37-39 | Tong

21-23 0,0 0,7 0,7 2,1 3,3 4,8 1,6 13,0

23-25 01 04 0,2 0,6 2,2 8,0 7,7 19,1

25-27 0,0 0,1 0,2 11 4,2 14,1 8,0 27,6

27-29 0,0 0,0 0,1 15 3,5 13,0 8,3 26,4
29-31 0,0 0,0 01 0,5 1,0 8,8 3,4 13,8

Tong 0,1 1,1 1,2 5,7 142 | 486 | 29,0 | 100,0

Bang 4.7 biéu dién tan suat Txx thang 7 v6i cac khoang nhiét do khac nhau.
Nhin vao két qua tinh toan cho thiy, tdn suit mé hinh va quan tric “trung nhau”
chiém ty 1¢ phan tram rat nho, khoang 0,8% ; phan 16n moé hinh mé phong TxXx
“dudi ngudng” quan tric véi tan suat dat 90%, chi 1% “trén ngudng” quan tric. Co
nghia trong 100 truong hop s€ co 1 truong hop md hinh moé phdéng “vuot ngudng”,
90 trudng hop md hinh “dudi ngudng”. Nhu vdy, mé hinh MMS5 hau nhu khong c6

k¥ ning mo phong nhiét do tbi cao tuyét doi.

Két qua mo phong Txx ludn thap hon quan trac ciing duoc thé hién rd trén
hinh 4.14. Gia tri cia ME luén nho hon khong, ving B1, B4 va N1 muc d6 bién
dong cua chi s nay rat 16n, dao dong trong khoang -5°C dén -4°C, vung c6 muc do
dao dong nhé nhét 1a B2 va B3; cac ving con lai dao dong -2°C dén -2,4°C. Tuong
tu nhu chi s6 ME, sai s6 tuyét ddi trung binh rat 1én & ving Tay Bic, ven bién

Trung BO.
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Chisé théng ké cho 7 viung va Viét Nam
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Hinh 4.14: Két qua danh gia Txx cho 7 ving khi hau va Viét Nam

So sanh chi s6 RMSE cuta Tntb, Tnn, Txtb va Txx, c6 thé nhan théy sai s6 hé
théng cia mo hinh khi mé phong cuc tri nhiét do & mién khi hau phia Nam, trong
d6 ving N3 cho chi s RMSE nho nhét. Mién khi hau phia Bac khong thé hién tinh
sai s6 hé théng trong bén vung. Chi sé RMSE 16n nhat ving B1 va B4, kh4 t6t v6i
ving B3 trir yéu t6 Txx. Doi voi yéu té cuc tiéu nhiét d6 (t6i thip trung binh va tdi
thap tuyét d6i), gia tri RMSE c6 xu thé giam dan tir Bac vao Nam. Bén canh d6, gia
tri RMSE véi cuc dai nhiét do (t6i cao trung binh va ti cao tuyét déi), c6 gia tri 16n
trén vang B1, B2, B4 va N1, kha nho ¢ vung B3 va N3. Piéu d6 cho thdy, vai tro
cua vi do co6 anh hudng dén su phan bd nhiét d6 cuc tiéu, nhung khong c6 vai tro
trong phan bd nhiét d6 cuc dai, ma nguyén dan anh hudng dén sy phan bd nay chu

yéu la do di€u kién dia hinh va anh hudng ctia hoan luu.
Nhén xét cuoi chuwong

Nhin chung, mé hinh cho xu thé thién thip khi mo phong céc cuc tri nhiét do.
Bién d6 sai s6 cia RMSE ting dan theo thtr tw Tntb, Tnn, Txtb va Txx. Nguyén
nhan gay sai s trong két qua mo phong nhiét d6 cuc tiéu, co thé do mé hinh mé
phong trudng hoan luu thoi ky mua dong manh hon thuc té, két hop véi sy giam
nhiét do diéu kién dia hinh. Trong khi nguyén nhan sai sé d6i v6i nhiét d6 ti cao la

phan dong gop khong thé thiéu dugc cua dia hinh, két hop m6 hinh chwa nim bit
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duogc vi tri va cuong do cua cac trung tdm khi ap nhu ap cao can nhiét ddi va ap

thip An - Mién.

Tén suét nhiét d6 cuc tri cia mo hinh va quan tric roi vao mot khoang gia tri
thap, chiém khoang 15%. Hau hét tan suat “dudi ngudng” chiém 75%, 10% la

“vuot ngudng” va sd phan trim giam dan theo thir t Tntb, Tnn, Txtb va Txx.

Vi d6 doéng vai tro chinh chi phéi dén su phan bd nhiét do cuc tiéu nhung

khong c6 vai tro trong viéc chi phoi dén phan bo ctia nhiét do cuc dai.

Mot cach khach quan c6 thé noéi, mo hinh c¢6 ki ning trong mé phong nhiét do
t6i thap trung binh nhung khong c6 ki ning trong mé phong nhiét do tdi cao tuyét
doi.

Dbi voi mién khi hau phia Nam, thé hién duoc sai sé hé théng ctia mé hinh,
nhung khong thé hién 16 v6i mién khi hau phia Bic.

Sai s6 16n thuong tap trung & khu vuc ¢ dia hinh ndi cao, phirc tap nhu B1,
B2 va B4. Vung dong bang chau thd séng Hong (B3) va séng Ciru Long (N3) cho

két qua mo phong kha tét trir yéu td Txx.
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KET LUAN
Tir nhung nghién ctru 1i thuyét mo hinh va tinh toan thuc hién trong luan an,

chung t61 rat ra nhitng nhan xét va két luan sau:

1. Luan an da hé théng héa duoc dic diém caa cac RCM hién dang nghién ctru
thir nghiém tai Viét Nam, so sanh vu nhugc diém cua ching, da lya chon dugc mo
hinh MMS5 1a m6 hinh ¢6 kha nang ap dung dugc trong nghién ciru mo phong khi
hau ¢ Viét Nam. Hon nira, viéc hé théng hoa cac nghién citu RCM trong va ngoai
nude, két hop so sanh uwu nhugc diém cua cac so do tham sb vat li, dong lyc mo
hinh dé lya chon duoc bo tham sb thich hop cho Viét Nam, dat dugc muc tiéu tha

nhat cua luan an.

2. Thoi gian chay mo phong khi hau Viét Nam bang mé hinh MM5 trong 19
nam (1982-2000). Két qua mé phong duoc danh gia bang phuong phap truc quan,
phuong phap thong ké bién lién tuc, phuong phap tinh tan s c6 diéu kién, phuong
phap danh gia hai pha, cho 7 viing khi hau va Viét Nam theo thang (tir thang 1 dén
12), theo mua (mua xudn - MAM, mua he - JJA, mua thu - SON va mua dong -
DJF), theo nam (1982 dén 2000) cho truong hoan luu, trudng mua, truong nhiét va
7 dac trung khi hau: Tdc do gi6 trung binh, nhiét do trung binh, téng luong mua,
nhiét do ti thap trung binh, tdi thap tuyét ddi, tdi cao trung binh va t6i cao tuyét doi

cho thiy:

a) Mién tinh ciia mé hinh MM5 mo rong vé phia Nam s& giam duogc sai sd

trong két qua mo phong nhiét do va lwong mua hon khi mé rong vé phia Bac;

b) Phin bd truong hoan luu tir myc thap 1én cao ctia md hinh so véi s6 lidu
phan tich lai ERA40, da thé hién dugc mot s6 hé théng khi 4p chinh anh huéng dén
dén thoi tiét Viét Nam nhu: Ap cao lanh luc dia, ranh gi6 tay trén cao, 4p cao cin
nhiét d6i va ap thip An - Mién; md hinh c6 mé phong duoc, mic dau con ¢ nhiing

sai khac vé cuong dg hay vi tri cua chung;

c) M6 hinh md phong phu hop véi hudng gid thinh hanh trong cac mua, mac

dau & mot sO noi c6 cuong do gid 16n hon. Sai s6 md phong cua toc do giod trung
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binh giam trong cac thang mua xuan, twong ddi cao trong cac thang hé - thu va rat
16n trong cac thang mua dong. Vung khi hau cho sai s6 16n két qua mé phong Vtb
16n nhit 1a B4, N1; ving B3, N3 cho sai s6 nhoé nhat. Ngoai ra, toc do gié trung
binh ¢ xu thé giam dan tir bién vao dat lién véi sai s6 ving ven bién va hai ddo
2,0m/s; dong bang va ven bién 1,7m/s; trung du va mién ndi 1,4m/s;

d) Mot cach khach quan c6 thé néi, mé hinh c6 ki ning trong mé phong nhiét
d6 T2m va Tntb. Thé hién gia tri cia chi s6 MAE va RMSE c6 gia tri x4p xi bang
nhau, c6 nghia 1 sai s6 hé thong twong ddi 6n dinh. Pbi voi T2m, chi sé6 MAE &
cac ving ddng bang khoang 1,0°C, ving ddng bing ven bién khoang 2,0°-3,0°C va
ving trung du va mién ndi khoang 3,0°-4,0°C, mién Nam thdp hon mién Bic
khoang 1,0°C. Véi Tatb, chi s6 MAE ~ 2,3°C, RMSE ~ 2,6°C, HSTQ ~ 0,6 khi tinh
trén toan mién Viét Nam. Vung khi hau cho két qua mo phong tét nhat 1a B3, N3,
chua tét trén ving B4 va N1. Ngoai ra, khong co su khac biét nhiéu gilta gia tri
nhiét do trén ludi va tram, do d6 c6 thé sir dung s6 liéu nhiét d6 ctia APH nhu 1a s

liéu quan trac thyc dé so sanh véi két qua cua mo hinh;

e) Luong mua mo phong mo hinh thap trong cic thing miia mua nhung cao
trong cac thang mua khoé. M6 hinh nam bat dugc xu thé dién bién ciia mua mua,
nhung sai léch dang ké vé luong mua. Khi tinh trén 7 ving khi hdu, mua mo phong
van c6 xu thé thip hon quan trac trir viing B4. Ving B3, N3 cho két qua mé phong
mua tot nhat, chua tot voi ving khi hau B4, N1. Ngoai ra, thoi gian bat dau va két

thiic ciia mua mua trong moé hinh thuong dén mudn va két thiic som;

f) Bién trinh nhiéu ndm ciia lugng mua khong co tinh on dinh trén 7 ving khi
hau. Trong nhimg nam El Nino, xu thé bién ddi ciia lugng mua trén 7 ving khi hau
c6 giam di, trir B4 va N1. Luong mwa md phong c6 xu thé vuot troi trong cac nim
xay ra hién twong La Nina nhu 88/89 va 99/00, trir ving N3;

g) M6 hinh cho xu thé thién thap khi mé phong cac cyc tri nhiét do, c6 ki nang
mo phong nhiét d¢ tdi thap trung binh, nhung khong c6 ki ning mo phong nhiét do

cuc dai. Nguyén nhan l1a do mo hinh chua moé phéng dugc cuong do, vi tri cua ap
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thap An - Mién, 4p cao cn nhiét déi va hiéu ing cia dia hinh;

h) S6 liéu mua cia APH phu hop vé dién nhung chua phu hop vé lugng dbi
v6i Viét Nam. Vi vay, dé sir dung dugce ngudn sb licu tt hon, chiing ta nén bd sung
thém sb liéu quan trac thue té;

i) D61 voi cac tAm nhiét va tim mua trén khu vuc hdu nhu mé hinh khong nim
bt dugc, trir mot s6 tAm mua 1én nhu bién gidi Viét - Lao, tdm lanh ¢ cao nguyén

Pa Lat-Lam Pdong, mé hinh cho két qua mo phong kha tét trong cac mua.
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KIEN NGHI
1. Can bd sung thém s6 lieu quan tric vao bo sb liéu mua APH dé c6 mot bd

s0 liéu chuan trén ludi, phuc vu cho bai toan tham dinh trong moé hinh;

2. Trén co s¢ danh gia cac két qua mo phong, can 4p dung bai toan hiéu chinh

thdng ké san pham ciia mo hinh MM5 d6i véi yéu té T2m va Tntb;

3. Cac tam nhiét va mua hau nhu bi 1a tron v6i do phan giai 36km. Dé niam bt
dugc cac tam nay c6 thé ap dung “luéi 1ong” thir nghiém cho cac khu vuc nhé hon.
Tuy nhién, nhuoc diém cta cach 1am nay s& giam téc do tinh toan trong mo hinh ma
diéu kién nang lyc may tinh hién nay chua cho phép. Vi vdy, huéng nghién ciu
huéng dén trong twong lai 13 tao ra truong ban dau tir san phim dau ra cia mo hinh
v6i d6 phan giai 36km, két hop vai s6 liéu quan tric thyc té, dé c6 thé mo phong

dugc cac qua trinh ¢c6 quy md nhé hon.



131

DANH MUC CONG TRINH KHOA HQC CUA TAC GIA
LIEN QUAN DPEN LUAN AN

. Thai Thi Thanh Minh, Nguyén Viét Lanh, Nguyén Vin Thing va Hb Thi Minh

Ha, Nghién ciru anh hudng cua so d6 tham sb hoa déi luu dén két qua mo phong

truong nhiét-mua trén khu vuc Viét Nam va lan can béng mo hinh khi hau khu

vuc ( RegCM3), Tap chi Khi tugng Thuy van, s6 583, thang 7/2009, trang 15-

22.

. HO Thi Minh Ha va Thai Thi Thanh Minh, Mot s6 van dé vé tham s6 hoa ddi luu
trén vung nhiét d&i trong moé hinh khi hau khu vuc, Tap chi Khi tugng Thuy van,
s6 587, thang 11/2009, trang 14-22.

. Thai Thi Thanh Minh va Lé Tran Huyén Trang, Nghién ctu lya chon sb lieu
mua ludi t6i vu phuc vu cho bai toan tham dinh két qua mua trong mé hinh s,
Tap chi Khi trong Thity vén, s6 629, thang 5/2013, trang 53-57.

. Thai Thi Thanh Minh, Panh gia k¥ ning mo phong mot sd trudong khi hau cua
mo hinh MMS5 trén khu vuc Viét Nam va lan can, Tap chi Khoa hoc Tu nhién va

Cong ngh¢, Pai hoc Quéc gia Ha Noi, s6 28, tap 29, nam 2013, trang 121-133.



132

TAI LIEU THAM KHAO

Tiéng Viét

1.

Hoang Puc Cuong, Nguyén Ngoc Bich Phugng (2009), Cac loai sol khi
tac dong manh 1én hé thong khi hau, Tap chi Khi twong Thuy vin, (s6
582) thang 6 nam 20009, tr. 39-41.

Hoang Puc Cuong, Mai Vian Khiém, Nguyén Vin Hiép (2004), Do
nhay cia cac so do tham s6 hoa d6i luu trong mé hinh s6 tri, Tap chi

Khi twong Thity van, (s6 522) thang 6 nam 2004, tr. 23-30.

Dinh Ba Duy (2008), Thur nghiém mo6 phong khi hau han mua khu vyc
Viét Nam béng mo hinh MMS5, Luéan van Thac sy Khi tugng, Pai hoc
Khoa hoc Tu nhién, Pai hoc Qudc gia Ha Noi, tr. 39, 69-83.

Db Huy Duong (2010), Nghién ctru xac dinh tinh chat xu thé cta nhiét
d6 cuc dai, Tap chi Khi twong Thiy vén, (56 596) thang 8 nam 2010, tr.
21-30.

D6 Huy Duong, V6 Vin Hoa (2010), Panh gia va so sanh kha ning mo
phdong han mua cia mo hinh khi hdu RegCM va REMO, Tap chi Khi
tugng Thuy van, (56 594) thang 6 nim 2010, tr. 21-26.

D6 Huy Duong, Phan Vin Tan, V3 Vin Hoa (2009), Panh gia kha ning
mo phong mét sé yéu t khi hau cuc doan cia mé hinh khi hau khu vue
RegCM, Tap chi Khi twong Thay van, (s6 584) thang 8 nam 2009, tr.
15-23.

Tran Quang Dtrc (2008), Tham sb hoa birc xa trong mo hinh khi hau khi
quyén CAM3.0, Tap chi Khi twong Thity vin, (s6 568) thang 4 nim
2008, tr. 19-24.

Hdb Thi Minh Ha, Nguyén Hudng Dién (2006), Thir nghiém hiéu chinh

két qua mo phong nhiét do han mua trén khu vuc Dong Nam A cia mo


RCM&MM5/TRONG%20NUOC/LVThS%20-%20Nguyen%20Binh%20Phong.pdf
RCM&MM5/TRONG%20NUOC/LVThS%20-%20Dinh%20Ba%20Duy.pdf
RCM&MM5/TRONG%20NUOC/Danh%20gia%20kha%20nang%20mo%20phong%20ECE%20cua%20RegCM%20-%20Hoa_Duong.pdf

10.

11.

12.

13.

14.

15.

16.

133

hinh khi hau khu vuc RegCM3, Tap chi Khoa hoc va cong nghé, Dai
hoc Quéc gia Ha Noi (s6 2), tr. 20-27.

Ho6 Thi Minh Ha (2008), Nghién ctru kha ning du bdo mua cac yéu td
khi tuong trén lanh thd Viét Nam bang phuwong phap thuy dong thong
ké, Luan an Tién si Khi twong, Pai hoc Khoa hoc Tu nhién, Pai hoc

Quéc gia Ha Noi, tr. 47-55.

Nguyén Viét Lanh (2008), M6 phong khi hau khu vuc Viét Nam va 1an
can trong cac thang mua déng va mua hé bang mo hinh RegCM3, Tap

chi Khi tugng Thily van, (s6 566) thang 2 nam 2008, tr. 53-58.

Tran Viét Lién (2002), Chi tiéu danh gia va lwa chon mé hinh du bao
khi hau, Tap chi Khi tugng Thuy van, (Sé 494) thang 2 nam 2002, tr.
13-20.

Nguyén Piang Mau (2012), Thir nghiém két hop mé hinh khi hau toan
cau CAM va khu vuc RegCM mb phong cac truong khi hau khu vuc
Viét Nam, Luan van Thac si Khi tugng, Pai hoc Khoa hoc Ty nhién,

Dai hoc Qudc gia Ha Nai, tr. 33-35.

Nguyén Ptrc Ngit, Nguyén Trong Hiéu (2004), Khi hau va tai nguyén
khi hau Viét Nam, Nxb Nong nghiép, tr. 242-246.

Nguyén Puc Ngit ves., (2002), Tac dong cia ENSO dén thoi tiét, khi
hau, moi trudng va kinh té - xa hoi & Viét Nam, D¢ tai nghién ciru khoa
hoc ddc lap cap Nha nudc, tr.1-33.

Nguyén Binh Phong (2008), Nghién ciru tac dong ciia tham s6 héa cac
qua trinh bé mit trong viéc mé phong khi hau khu virc bang mé hinh
MMS5, Luan van Thac sy Khi tugng, Pai hoc Khoa hoc Tu nhién, Dai
hoc Quéc gia Ha Noi, tr. 54-65.

Nguyén Ngoc Bich Phuong (2008), Nghién ctru anh hudéng cua sol khi

dén sy bién d6i nhiét d6 va lwong mua trén khu viuc Pong Nam A bang


RCM&MM5/TRONG%20NUOC/LVThS%20-%20Nguyen%20Binh%20Phong.pdf

17.

18.

19.

20.

21.

22.

23.

134

mo hinh RegCM, Luan van Thac sy Khi tuong, Pai hoc Khoa hoc Tu
nhién, Pai hoc Qudc gia Ha Noi, tr. 58-60.

Lé Nhu Quén (2007), Nghién ctru kha ning mé phong nhiéu nim khu
vuc Viét Nam cua mo hinh RegCM3, Luan van Thac sy Khi tuong, Dai
hoc Khoa hoc Tu nhién, Pai hoc Quéc gia Ha N, tr. 37-68.

Nguyén Piang Quang (2007), Thir nghiém mé phong ché do nhiét han
mua bang moé hinh RegCM3 trén khu vyc Viét Nam - Pong Duong,
Luan van Thac sy Khi tuong, Pai hoc Khoa hoc Tu nhién, Pai hoc
Quéc gia Ha Noi.

Lé Van Thién, Nguyén Vian Thang (2004), Nghién ciru thir nghiém chay
mo hinh khi hau khu vuc (RegCM) mo6 phong khi hau cho Viét Nam,
Pé tai nghién ctiru Khoa hoc cip Co s, Vién Khi twong Thuy vin va

Moi truong.

Du Puc Tién (2006), Nghién ctru anh hudng cua bat dong nhat bé mat
trong mo hinh khi hau, Luan van Thac sy Khi tuwong, Pai hoc Khoa hoc
Tu nhién, Pai hoc Qudc gia Ha Noi.

Phan Vin Tén vcs., (2010), Nghién ctru tic dong cua bién doi khi hau
toan cau dén céc yéu td va hién tuong khi hau cuc doan ¢ Viét Nam,
kha ning mé phong va giai phap chién lugc ung pho, Bao cdo tong két
dé tai nghién ctru Khoa hoc cip Nha nudc, ma sé KC08.29/06-10.

Phan Van Tan vcs., (2008), Nghién ctru (rng dung mo6 hinh khi hau khu
vuc md phong/du bao mua cac trudng khi hau bé mit phuc vu quy
hoach phat trién va phong tranh thién tai, Bao cdo tong két dé tai nghién
ctru Khoa hoc cép Pai hoc Quéc gia, ma $b QG.TD.06.05.

Phan Vin Tan, Dinh Ba Duy (2008), Anh hudng cta nhiét do va do 4m
d4t ban dau dén thoi gian khéi dong cua mo hinh khi hau khu vuc, Tap
chi Khi twong Thiy van, (s6 575) thang 11 nam 2008, tr. 1-8.


../../../1.%20DOCCUMENT/Words/Chuong3_new_sua_4-2007.doc
RCM&MM5/TRONG%20NUOC/ThienTheme2.doc
RCM&MM5/TRONG%20NUOC/KC08_29_06_10_All_chapters.pdf
RCM&MM5/TRONG%20NUOC/MM5%20-%20Duy%20-%20Spinup%20time%20-%20Soil%20Moisture%2020081014.pdf

24.

25.

26.

21.

28.

29.

30.

31.

135

Phan Vian T4n, HO Thi Minh Ha (2008), Nghién ctru d6 nhay ctia mo
hinh khi hau khu vuc RegCM3. Phan I: Anh huong cua diéu kién bién
dén két qua mo6 phong khi hau han mua khu vic Viét Nam va Dong
Nam A, Tap chi Khi twong Thay van, (s6 573) thang 10 nim 2008, tr.
1-12.

Phan Vian T4n, HO Thi Minh Ha (2008), Nghién ctru d6 nhay ctia mo
hinh khi hdu RegCM3. Phan II: Anh hudng cta cic so dd tham s6 hoa
d6i luu dén két qua mo phong khi hau han mua khu vuc Pong Nam A,
Tap chi Khi tugng Thity vén, (s6 574) thang 10 nam 2008, tr. 1-11.

Phan Vin Téan, Du Puc Tién (2005), Anh hudng cia tinh bat dong nhat
bé miat dém dén cac truong nhiét do va luong mua md phong bang mod
hinh RegCM trén khu vuc Pong Duong va Viét Nam, Tap chi Khoa hoc
va cong nghé, Pai hoc Quéc gia Ha Noi (sé 4), tr. 57-68.

Tran Thuc ves., (2011), Panh gia kha ning mo phong khi hau mua cia
moé hinh PRECIS cho khu vuc Viét nam, Ho1i thao khoa hoc Quéc gia

vé Khi twong Thay van, Méi trudng va Bién doi khi hau.

Luong Manh Thing (2008), Anh hudng cta ving dém va do phan giai
dén két qua mo6 phong khi hau khu vyc Viét Nam va phu can, Luan van
Thac sy Khi tugng, Pai hoc Khoa hoc Tu nhién, Pai hoc Quéc gia Ha
Noi, tr. 25-74.

Kiéu Thi Xin (1999), Khoang khong chic chin trong du bao bién c¢d
bién d6i khi hau, Tap chi Khi twong Thuy vin, thang 1 ndm 1999, tr.
33-37.

Kiéu Thi Xin, Trin Ngoc Anh, Lé Cong Thanh, Phan Vin Tan (2000),
Vé thir nghiém m6 phong mua trén lanh thd Viét Nam bang mé hinh dy
bao khi hau khu vuc RegCM, Tap chi Khi twong Thuy van, thang 7 nam
2000, tr. 10-18.

Kiéu Thi Xin, H6 Thi Minh Ha (2009), M6 hinh khi hau khu vuc


RCM&MM5/TRONG%20NUOC/RegCM%20-%20SST_BDY.pdf
RCM&MM5/TRONG%20NUOC/RegCM%20-%20Tham%20so%20hoa%20Doi%20luu.pdf
RCM&MM5/TRONG%20NUOC/Bat%20dong%20nhat%2011-2005.pdf
RCM&MM5/TRONG%20NUOC/KTKH.pdf
RCM&MM5/TRONG%20NUOC/LVThS%20-%20Luong%20Manh%20Thang.pdf

136

RegCM3 va kha nang du bao khi hau mua khu vuc BDong Nam A-Viét
Nam, Tap chi Khi twong Thuy vin, (s6 580) thang 6 nim 2009, tr. 1-8.

Tiéng Anh

32. Arakawa A., (2004), Review Article - The Cumulus Parameterization
Problem: Part, Present and Future, Jounal of Climate, VVol.17, pp.2494-
2525.

33. Bao et al., (2000), Numerical Simulation of Air-Sea Interaction under
High Wind Conditions Using a Couple Model: A Study of Hurricane
Development, Monthly Weather Review, Vol. 128, pp.2190-2210.

34. Bhaskaran B. et al., (1998), Simulated Changes in Southeast Asian
Monsoon Precipitation Resulting from Anthropogenic Emissions, In-
ternational Journal Climatloogy, Vol.18, pp.1455-1462.

35. Bergant K. et al., (2006), Systematic errors in the simulation of europe-
an climate (1961-2000) with RegCM3 driver by NCEP/NCAR reanaly-
sis, International Journal of Climatology, Vol.27, pp.455-472.

36. Bright et al., (2002), The Sensitivity of the Numerical Simulation of
the Southwest Monsoon Boundary Layer to the Choice of PBL Turbu-
lence Parameterization in MMS5, Weather and Forecasting, Vol.17,
pp.99-114.

37. Cassano J. et al., (2000), Evaluation of Turbulent Surface Flux Parame-
terizations for the Stable Surface Layer over Halley, Antarctica, Month-
ly Weather Review, Vol.129, pp.26-46.

38. Caldwell Peter et al., (2009), Evalution of a WRF dynamical
dowscaling simulation over California. Climatic Change, 95: 499-521,
DOI 10.1007/s 10584-009-9583-5.

39. Chang and Sousounis (2000), A Technique for Generating ldealized
Initial and Boundary Conditions for the PSU-NCAR Model MMS5,
Monthly Weather Review, Vol.128, pp.2875-2882.

40. Chuan Li Du et al., (2010), CLM3-Simulated Soil Moisture in East
Asia and its Possible Response to Global Warming During 1979


RCM&MM5/CONVECTION/AKIO%20ARAKAWA%20-%20The%20Cumulus%20Parameterization%20Problem.pdf
RCM&MM5/LSM/Bao%20J.%202000%20-%20Numerical%20simulation%20of%20air-sea%20interaction%20under%20high%20wind%20conditions%20using%20a%20coupled%20model.pdf
RCM&MM5/MULTI%20YEARS%20SIMULATION/1413_ftp.pdf
RCM&MM5/PBL/BRIGHT%20DAVID%20R.%20-%20The%20Sensitivity%20of%20the%20Numerical%20Simulation%20of%20the%20Southwest%20Monsoon%20Boundary.pdf
RCM&MM5/SURFACE%20FLUXS/Cassano%20J.J%202000%20-%20Evaluation%20of%20turbulent%20surface%20flux%20parameterizations%20for%20the%20stable%20surface%20layer%20over%20Halley.pdf
RCM&MM5/CONVECTION/eScholarship%20UC%20item%201fk6n5sx.pdf
RCM&MM5/LBCs/Chuang%20Hui-Ya%202000%20-%20A%20technique%20for%20generating%20idealized%20initial%20and%20boundary%20conditions%20for%20the%20PSU-NCAR%20Model%20MM5.pdf
RCM&MM5/SOIL%20MOISTURE/2009032435037081.pdf

41.

42.

43.

44,

45.

46.

47.

48.

49.

137

through 2003, Sciences in Cold and Arid Regions, Vol.1, pp.51-58.

Chang D-Hu et al., (2001), Issues of Soil Moisture Coupling in MM5:
Simulation of the Diurnal Cycle over the FIFE Area, Journal of Hy-
drometeorology, Vol.1, pp.477-490.

Chen F. et al., (2002), Sensitivity of Orographic Moist Convection to
Landscape Variability: A Study of the Buffalo Creek, Colorado, Flash
Flood Case of 1996, Journal of the Atmospheric Sciences, Vol.58,
pp.3204-3223.

Chen and Dudhia (2001), Coupling an Advaced Land Surface-
Hydrology Model with the Penn State-NCAR MM5 Modeling Systerm.
Part I: Model Implementation and Sensitivity, Monthly Weather Re-
view, Vol.129, pp.570-585.

Chen and Dudhia (2001), Coupling an Advaced Land Surface-
Hydrology Model with the Penn State-NCAR MM5 Modeling Systerm.
Part Il: Preliminary Model Validation, Monthly Weather Review,
Vol.129, pp.587-604.

Chen T.H et al., (1997), Cabauw Experimental Result from the Project
for Intercomparison of Land-Surface Parameterization Scheme, Journal
of Climate, Vol.10, pp.1194-1215.

Christensen et al., (1998), Very high-resolution Regional Climate Sim-
ulations over Scandinavia Present Climate, Journal of Climate, Vol.11,
pp.3204-3229.

Colle B. A. et al., (2001), MM5 Precipitation Verification over the Pa-
cific Northwest during the 1997-99 Cool Seasons, Weather and Fore-
casting, Vol.15, pp.730-744.

David et.al., (2001), The Sensitivity of the Numerical Simulation of the
Southwest Monsoon Boundary Layer to the Choise of PBL Turbulence
Parameterization in MM5, Weather and Forcasting, VVol.17, pp.99-114.

Denis B. et al., (2002), Downscaling Ability of One-way Nest Regional
Climate Models: The Big-Brother Experiment, Climate Dynamics, Vol.


RCM&MM5/SOIL%20MOISTURE/DYI-HUEY%20CHANG%20-%20Issues%20of%20Soil%20Moisture%20Coupling%20in%20MM5.pdf
RCM&MM5/SOIL%20MOISTURE/Chen%20F.%202001%20-%20Sensitivity%20of%20orographic%20moist%20convection%20to%20landscape%20variability%20-%20A%20study%20of%20the%20Buffalo%20Creek.pdf
RCM&MM5/LSM/Chen%20F%202001%20-%20Coupling%20an%20advanced%20land-surface%20hydrology%20model%20with%20the%20Penn%20State%20NCAR%20MM5%20modeling%20system%20Part%20I.pdf
RCM&MM5/LSM/Chen%20F%202001%20-%20Coupling%20an%20advanced%20land-surface%20hydrology%20model%20with%20the%20Penn%20State%20NCAR%20MM5%20modeling%20system%20Part%20II.pdf
RCM&MM5/SURFACE%20FLUXS/T.%20H.%20CHEN%20-%20Cabauw%20Experimental%20Results%20from%20the%20Project%20for%20Intercomparison%20of%20Land-Surface.pdf
RCM&MM5/MULTI%20YEARS%20SIMULATION/BRIAN%20A.%20COLLE%20-%20MM5%20Precipitation%20Verification%20over%20the%20Pacific%20Northwest%20during%20the.pdf
RCM&MM5/SPIN_UP/Denis_2002_ClimDy.pdf

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

138

18, pp.627-646.

Douville H. (2002), Influence of Soil Moisture on the Asian and Afri-
can Monsoons. Part Il: Interannual Variability, Journal of Climate, Vol.
15, pp.701-720.

Du J. et al.,(1997), Short-Range Ensemble Forecasting of Quantitative
Precipitation, Monthly Weather Review, Vol.125, pp.2427-2459.

Duffy P. B et al., (2006), Simulation of Present and Future Climates in
the Western United States with Four Nested Regional Climate Model,
Journal of Climate, Vol.19, pp.873-895.

Guo Zh. et al., (2003), Evaluation of Polar MM5 Simulation of Antarc-
tic  Atmospheric Circulation, Monthly Weather Review, Vol.131,
pp.384-441.

Gonzalo M. et al., (2005), Regional Climate Simulations over North
America: Interaction of Local Processes with Improved Large Scale,
Journal of Climate, VVol.18, pp.1227-1246.

Grell G. et al.,, (2000), Application of a Multiscale, Coupled
MM5/Chemistry Model to the Complex Terrain of the VOTALP Val-
ley Campaingn, Atmospheric Environment, VVol.34, pp.1435-1453.

Giorgi F. and Marinucci M. R. (1996), An Investigation of the Sensitiv-
ity of Simulated Precipitation to Model Resolution and Its Implications
for Climate Studies, Monthly Weather Review, VVol.124, pp.148-166.

Giorgi F. et al., (1993), The Multiyear Surface Climatology of a Re-
gional Atmospheric Model over the Western United States, Journal of
Climate, Vol.6, pp.75-95.

Giorgi F., (1991), Sensitivity of simulated summertime precipitation
over the western United States to different physics, Monthly Weather Re-
view, Vol.119, pp.2870-2888.

Ho Ha et al., (2011), Detection of Extreme Climatic Events from Ob-
served Data and Projection with RegCM3 over Vietnam, Climate Re-
search, VVol.49, pp.87-100.


RCM&MM5/SOIL%20MOISTURE/H.%20DOUVILLE%20-%20Influence%20of%20Soil%20Moisture%20on%20the%20Asian%20and%20African%20Monsoons.pdf
RCM&MM5/CONVECTION/Du%20Jun%201997%20-%20Short-range%20ensemble%20forecasting%20of%20quantitative%20precipitation.pdf
RCM&MM5/MULTI%20YEARS%20SIMULATION/P.%20B.%20DUFFY%20-%20Simulations%20of%20Present%20and%20Future%20Climates%20in%20the%20Western%20United%20States%20with.pdf
RCM&MM5/MULTI%20YEARS%20SIMULATION/Guo%20Z%202003%20-%20Evaluation%20of%20Polar%20MM5%20simulations%20of%20Antarctic%20atmospheric%20circulation.pdf
RCM&MM5/CONVECTION/jcli3369.1.pdf
RCM&MM5/TERRAIN/Grell%20G%202000%20-%20Application%20of%20the%20multiscale,%20coupled%20MM5%20chemistry%20model%20to%20the%20complex%20terrain.pdf
RCM&MM5/RESOLUTION/Giorgi%20F%20-%20Sensitivity%20to%20model%20resolution.pdf
RCM&MM5/MULTI%20YEARS%20SIMULATION/Giorgi%20F%20-%20The%20Multiyear%20Surface%20Climatology%20of%20a%20Regional%20Atmospheric%20Model%20over%20the%20Western%20United%20States.pdf
RCM&MM5/TRONG%20NUOC/Detection%20of%20ECE%20-%20CR%20Ho%20LL_c049p087.pdf

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

139

Hong S.-Y and Juang H.-M.H. (1998), Orography Blending in the Lat-
eral Boundary of a Regional Model, Monthly Weather Review,
Vol.126, pp.1714-1781.

Jiao Yanjun et al., (2005), An Investigation of Summer Precipitation
Simulated by the Canadian Regional Climate Model, Weather and
Forecasting, Vol.134, pp.919-932.

Kato H. et al., (1999), Performance of NCAR RegCM in the Simulation
of June and January Climates over Eastern Asia and the highresolution
effects of the model, Journal of Geophysical Research, Vol.105,
pp.6455-6476.

Leung L. and Gahn S. (1998), Parameterizing Subgrid Orographic Pre-
cipitation and Surface Cover in Climate Model, Monthly Weather Re-
view, Vol.126, pp.3271-3291.

Liang X-Zh et al., (2002), Devlopment of a Regional Climate Model
for U.S. Midwest Applications. Part I: Sensitivity to Buffer Zone
Treatment, Journal of Climate, VVol.14, pp.4363-4378.

Marbaix P et al., (2003), Lateral Boundary Conditions in Regional
Climate Models: A Detailed Study of the Relaxation Procedure,
Monthly Weather Rewiew, VVol.131, pp.461-479.

Marengo J.A et al., (2009), Future change of temperature and precipita-
tion extrems in South America as derived from the PRECIS regional
climate modeling system, International Journal of Climatology, DOI:
10.1002/joc.1863.

Miller R. et al., (1993), Radiative Forcing of Simulated Tropical Cloud
Clusters, Monthly Weather Review, Vol.121, pp.482-498.

Miao J.-F et al., (2008), Evaluation and Comparision of Noah and
Pleim-Xiu Land Surface Model in MM5 Using GOTE2001 Data: Spa-
tial and Temporal Variations in Near - Surface Air Temperature, Jour-
nal of Applied Meteorology and Climatology, Vol.46, pp.1587-1605.

Miao J.-F et al., (2009), Evaluation of MM5 Mesoscale Model at Local
Scale for air Quality Applications over the Swedish West Coast: Influ-


RCM&MM5/MULTI%20YEARS%20SIMULATION/1520-0493(1998)126-3271:psopas-2.0.co;2.pdf
RCM&MM5/BUFFER%20ZONE/Xin-Zhong%20Liang%20-%20Development%20of%20a%20Regional%20Climate%20Model%20for%20U.S.%20Midwest%20Applications%20Part%20I.pdf
RCM&MM5/BUFFER%20ZONE/PHILIPPE%20MARBAIX%20-%20Lateral%20Boundary%20Conditions%20in%20Regional%20Climate%20Models.pdf
RCM&MM5/MULTI%20YEARS%20SIMULATION/marengo2009.pdf
RCM&MM5/RADIATION/Miller%20R.A%201992%20-%20Radiative%20forcing%20of%20simulated%20tropical%20cloud%20clusters.pdf
RCM&MM5/PBL&LSM/Miao%20J.-F%202007%20-%20Evaluation%20and%20comparison%20of%20Noah%20and%20Pleim-Xiu%20land%20surface%20models%20in%20MM5%20using%20GOTE2001%20data.pdf
RCM&MM5/PBL&LSM/Miao%20J.-F%202008%20-%20Evaluation%20of%20MM5%20mesoscale%20model%20at%20local%20scale%20for%20air%20quality%20applications%20over%20the%20Swedish%20west%20coast.pdf

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

140

ence of PBL and LSM Paramerizations, Meteorology and Atmospheric
Physics, Vol.99, pp.77-103.

Molders and Laube (1994), A Numerical Study on the Influence of Dif-
ference Cloud Treatment in a Chemical Transport Model on Gas Phare
Distribution, Atmosphreric Research, Vol.32, pp.249-272.

Molders et al., (1994), Some Effect of Different Cloud Parameteriza-
tion in a Mesoscale Model and a Chemistry Transprot Model, Vol.33,
pp.527-545.

Molders et al., (1995), Evaluation of Model Generated Cloud Cover by
Mean of Satellite Data, Atmosphreric Research, VVol.39, pp.91-11.

Molders et al., (1995), On the Parameterization of Ice Microphysics in
a Mesoscale o Weather Forecast Model, Atmosphreric Research,
Vol.38, pp.207-235.

Molders et al., (2006), Plant and Soil Parameter Caused Uncertainy of
Predicted Surface Fluxes, Monthly Weather Review, Vol.133, pp.3498-
3516.

Mooney P. A et al.,(2011), Comparasion of ERA-40, ERA-Interim and
NCEP/NCAR Reanalysis Data with Observed Surface Air
Temparatures over Ireland, International Journal of Climatology,
Vol.31, pp.545-557.

Phan Van-Tan et al., (2009), Seasonal and Internnual Variations of Sur-
face Climate Elements over Vietnam, Climate Research, VVol.40, pp.49-
60.

Ratnam J.K et al., (2004), Sensitivity of the Simulated Monsoons of
1987 and 1988 to Convective Parameterzation Scheme in MM5, Jour-
nal of Climate, VVol.18, pp.2724-2743.

Schar S. et al., (1999), The Soil-Precipitation Feedback: A Process
Study with a Regional Climate Model, Journal of Climate, Vol.12,
pp.722-741.

Seth and Giorgi (1997), The Effect of Domain Choice on Summer Pre-


RCM&MM5/PHYSIC%20CLOUD/Moelders%20N%201994%20-%20A%20numerical%20study%20on%20the%20influence%20of%20different%20cloud%20treatment%20in%20a%20chemical%20transport%20model%20on%20gas%20phase%20distribution.pdf
RCM&MM5/PHYSIC%20CLOUD/Moelders%20N%201994%20-%20Some%20effects%20of%20different%20cloud%20parameterizations%20in%20a%20mesoscale%20model%20and%20a%20chemistry%20transport%20model.pdf
RCM&MM5/PHYSIC%20CLOUD/Moelders%20N%201995%20-%20Evaluation%20of%20model%20generated%20cloud%20cover%20by%20means%20of%20satellite%20data.pdf
RCM&MM5/PHYSIC%20CLOUD/Moelders%20N%201995%20-%20On%20the%20parameterization%20of%20ice%20microphysics%20in%20a%20mesoscale%20alpha%20weather%20forecast%20model.pdf
RCM&MM5/SURFACE%20FLUXS/Moelders%20N%202005%20-%20Plant%20and%20soil%20parameter%20caused%20uncertainty%20of%20predicted%20surface%20fluxes.pdf
RCM&MM5/NCEP_ERA/MooneyMulliganFealy2011.pdf
RCM&MM5/MULTI%20YEARS%20SIMULATION/PhanVanTan_climate_VN.pdf
RCM&MM5/CONVECTION/J.%20VENKATA%20RATNAM%20-%20Parameterization%20Schemes%20in%20MM5.pdf
RCM&MM5/SOIL%20MOISTURE/CHRISTOPH%20SCHAER%20-%20The%20Soil-Precipitation%20Feedback%20-%20A%20Process%20Study%20with%20a%20Regional%20Climate%20Model.pdf
RCM&MM5/DOMAIN/ANJI%20SETH%20-%20The%20Effects%20of%20Domain%20Choice%20on%20Summer%20Precipitation%20Simulation%20and.pdf

80.

81.

82.

83.

84.

85.

86.

87.

88.

141

cipitation Simulation and Sensitivity in a Regional Climate Model,
Journal of Climate, Vol.11, pp.2698-2712.

Smith S. et al., (1995), Initialization of Soil -Water Content in Regional
- Scale Atmospheric Prediction Models, Bulletin of the American Me-
teorological Society, Vol.75, pp.585-593.

Simmons et al., (2004), Comparision of Trends and Low-frequency
Variability in CRU, ERA-40, and NCEP/NCAR Analyses of Surface
Air Temparature, Journal of Geophysical Research, Vol.108, pp.148-
2217.

Sridhar V. et al., (2004), Scaling Effect on Modelled Surface Energy-
Balance Compoments Using the NOAH-OSU Land Surface Model,
Journal of Hydrology, Vol.280, pp.105-123.

Su H. et al., (1999), Three-Dimensional Week-Long Simulations of
TOGA COARE Convective Systems Using the MM5 Mesoscale Mod-
el, Journal of the Atmospheric Sciences, Vol.56, pp.2326-2344.

Tapiador Francisco J., et. al (2007), Changes in the European Precipita-
tion Climatologies as Derived by an Ensemble of Regional Models,
Journal of Climate, VVol.21, pp.2540-2557.

Tsvetsinskaya et al., (2001), Investigating the Effect of Seasonal Plant
Growth and Development in Three-Dimensional Atmospheric Simula-
tions. Part I: Simulation of Surface Fluxes over the Growing Season,
Journal of Climate, Vol.14, pp.692-709.

Wang W. et al., (1996), A Comparison Study of Convective Parameter-
ization Scheme in a Mesoscale Model, Monthly Weather Review, Vol.
125, pp.252-278.

Warner et.al (1997), A tutorial on lateral boundary conditons as a basic
and potentially serious limitation to regional numerical weather predic-
tion, Bull. Amer. Meteor. Soc., Vol.78, pp.2599-2617.

Ward D., (1995), Comparison of the Surface Solar Radiation Budget
Derived from Satellite Data with that Simulated by the NCAR CCM2,


RCM&MM5/SOIL%20MOISTURE/Christopher%20B.%20Smith%20-%20Initialization%20of%20Soil-Water.pdf.pdf
RCM&MM5/NCEP_ERA/jgr2004_24115.pdf
RCM&MM5/LSM/Sridhar%20V.%202003%20-%20Scaling%20effects%20on%20modeled%20surface%20energy-balance%20components%20using%20the%20NOAH-OSU%20land%20surface%20model.pdf
RCM&MM5/CONVECTION/HUI%20SU%20-%20Three-Dimensional%20Week-Long%20Simulations%20of%20TOGA%20COARE%20Convective%20Systems.pdf
RCM&MM5/MULTI%20YEARS%20SIMULATION/2007jcli1867.1.pdf
RCM&MM5/SURFACE%20FLUXS/ELENA%20A.%20TSVETSINSKAYA%20-%20Investigating%20the%20Effect%20of%20Seasonal%20Plant%20Growth%20and%20Development%20Part%20I%20Simulation%20of%20Surface%20Fluxes%20over%20the%20Growing%20Season.pdf
RCM&MM5/CONVECTION/Wang%20W.%201997%20-%20A%20comparison%20study%20of%20convective%20parameterization%20schemes%20in%20a%20mesoscale%20model.pdf
RCM&MM5/RADIATION/Dale%20M.%20Ward%20-%20Comparision%20of%20the%20surface%20solar%20radiation%20with%20simulated%20by%20NCAR%20CCM2.pdf

89.

90.

91.

92.

93.

94.

95.

96.

142

Journal of Climte, Vol.8, pp.2824-2842.

Wetterhall F. et al., (2012), Conditioning model output statistics of re-
gional climate model precipitation on circulation patterns, Nonlinear
Processes in Geophysics, DOI: 10.5194/npg-19-623-2-12, pp.623-633.

Xie et al., (2005), Role of Narrow Mountains in Large-Scale
Organizaation of Asian Monsoon Convection, Journal of Climate,
Vol.19, pp.3420-3429.

Xiu and Pleim (2001), Development of a Land Surface Model. Part I:
Application in a Mesoscale Meteorological Model, Journal of Applied
Meteorology, Vol.40, pp.192-2009.

Yang M-J et al., (2003), Evaluation of Rainfall Forecasts over Taiwan
by Four Cumulus Parameterization Schemes, Journal of the Meteoro-
logical Society of Japan, Vol.81, pp.1163-1183.

Zhang et al., (1987), A Case Study of the Sensitivity of Numerical
Simulation of Mesoscale Convective Systems to Varying Initial Condi-
tions, Monthly Weather Review, Vol.114, pp.2418-2431.

Zangl G. (2009), Validation of Climate Model MM5 Simulations for
the European Alpine Region, Theor Appl Climatol, Vol.101, pp.93-
108.

Zhu and Liang X-Zh (2007), Regional Climate Model Simulation of
U.S Precipitation and Surface Air Temperature during 1982-2002:
Interannual Variation, Journal of Climate, VVol.20, pp.218-232.

Zou X. et al., (1996), Rainfall Assimilation though an Optimal Control
of Initial and Boundary Conditions in a Limited-Area Mesoscale Mod-
el, Monthly Weather Review, VVol.124, pp.2859-2882.


RCM&MM5/Rainfall/npg-19-623-2012.pdf
RCM&MM5/CONVECTION/SHANG-PING%20XIE%20-%20Role%20of%20Narrow%20Mountains%20in%20Large-Scale%20Organization.pdf
RCM&MM5/LSM/Aijun%20Xiu%20-%20Development%20of%20a%20Land%20Surface%20Model-%20Part%20I%20Application%20in.pdf
RCM&MM5/CONVECTION/Evaluation%20of%20Rainfall%20Forecasts%20over%20Taiwan%20by%20Four%20Cumulus%20%20Parameterization%20%20Schemes.pdf
RCM&MM5/LBCs/Zhang%20D.-L%201986%20-%20A%20case%20study%20of%20the%20sensitivity%20of%20numerical%20simulation%20of%20mesoscale%20convective%20systems%20to%20varying%20initial%20conditions.pdf
RCM&MM5/MULTI%20YEARS%20SIMULATION/Validation%20of%20climate-mode%20MM5-simulations%20for%20the%20European%20Alpine%20Region.pdf
RCM&MM5/MULTI%20YEARS%20SIMULATION/JINHONG%20ZHU%20-%20Regional%20Climate%20Model%20Simulations%20of%20US%20Precipitation%20and%20Pemperature.pdf
RCM&MM5/LBCs/Zou%20X.%201996%20-%20Rainfall%20assimilation%20through%20an%20optimal%20control%20of%20initial%20and%20boundary%20conditions%20in%20a%20limited-area%20mesoscale%20model.pdf

143

PHU LUC
Phu luc A1: Phan bd lugng mua trong mua thu va miia xuan cua APH(a, e), DM1(b,
), DM2(c, g), giai doan 1995-1998
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Phu lyc A2: Phan bd nhiét d6 trung binh thang 1 (a, b, ¢) va thang 7 (d, e, ), giai
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Phu luc B: Phuong phap ndi suy song tuyén tinh (modul trong MMS5)

SUBROUTINE BILINX(B3,B2,ALON,ALAT,GLON,GLAT,JX,I'Y,NLON,NLAT,LLEV)
implicit none
I PERFORMING BI-LINEAR INTERPOLATION USING 4 GRID POINTS FROM A BIGGER
I RECTANGULAR GRID TO A GRID DESCRIBED BY ALON AND ALAT OF GRID2.
IC APOINT ON GRID2 IS TRAPPED WITHIN FOUR GRID POINTS ON GRID4.THE
IC GRID POINTS ARE ALWAYS TO THE NORTH AND EAST OF THE TRAPPED POINT.
IC THE ALGORITHM COMPUTES THE FRACTIONAL DISTANCES IN BOTH X AND Y
IC DIRECTION OF THE TRAPPED GRID POINT AND USES THE INFORMATION
IC AS WEIGHTING FACTORS IN THE INTERPOLATION.
IC THERE IS ONE LESS ROW AND COLUMN WHEN THE SCALAR FIELDS ARE
IC INTERPOLATED BECAUSE ALAT AND ALON ARE NOT DEFINED FOR
IC THE CROSS POINTS IN THE RegCM MODEL.
IC
IC B2(JX,IY,NLEV) IS THE INPUT FIELD ON REGULAR LAT/LON GRID.
IC B3(JX,IY,NLEV) IS THE OUTPUT FIELD ON LAMBERT CONFORMAL GRID.
IC GLON......LONGITUDE VALUES IN DEGREES OF THE INTERMEDIATE GRID4.
IC GLAT.....LATITUDE VALUES IN DEGREES OF THE INTERMEDIATE GRIDA4.
IC P......... EAST-WEST WEIGHTING FACTOR.
IC Q........ NORTH-SOUTH WEIGHTING FACTOR.
IC IP........ GRID POINT LOCATION IN EAST-WEST OF TRAPPED GRID POINT.
IC 1Q........ GRID POINT LOCATION IN NORTH-SOUTH OF TRAPPED GRID POINT.
INTEGER NLON,NLAT,JX,IY,LLEV
REAL B3(IX,lY,LLEV),B2(NLON,NLAT,LLEV)
REAL ALON(IX,IY),ALAT(@IX,1Y),GLON(NLON),GLAT(NLAT)
INTEGER 1,J,11,11,12,J1,3J,J2,L
REAL P1,P2,Q01,Q2,DELT

DELT = GLON(2)-GLON(1)
DO 120 J=1,IY
DO 110 I=1,JX

11 = 1000
DO I1=1,NLON-1
I print*,ALON(i,j),GLON(I1),GLON(II+1)
! pause
IF(ALON(1,J).GE.GLON(I1).AND.ALON(I,J).LT.GLON(I1+1)) THEN
P1=ALON(1,J)-GLON(II)
P2=GLON(11+1)-ALON(I,J)
11=I1
12=11+1
ELSE IF(ALON(1,J).GE.GLON(I1)-360.AND. &
ALON(1,J).LT.GLON(I1+1)-360.) THEN
P1=ALON(1,J)-(GLON(I1)-360.)
P2=(GLON(I1+1)-360.)-ALON(1,J)
11=I1
12=11+1
ELSE IF(ALON(I,J).GE.360.-DELT.AND.ALON(1,J).LT.360.) THEN
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P1=ALON(l,J)-(360.-DELT)
P2=360.-ALON(I,J)
11=NLON
12=1
ELSE IF(ALON(I,J).GE.-DELT.AND.ALON(1,J).LT.0.) THEN
P1=ALON(I,J)+DELT
P2=-ALON(I,J)
11=NLON
12=1
ENDIF
ENDDO
IF(11.EQ.1000) STOP 'Could not find the right longitute'
J1=1000
DO JJ=1,NLAT-1
IF(ALAT(1,J).GE.GLAT(JJ).AND.ALAT(1,J).LT.GLAT(JJ+1))THEN
Q1=ALAT(1,J)-GLAT(J)
Q2=GLAT(JJ+1)-ALAT(1,J)
J1=3J
J2=)J+1
ELSE IF(ALAT(1,J).EQ.GLAT(NLAT)) THEN
JI=NLAT
ENDIF
ENDDO
IF(J1.EQ.1000) STOP 'Could not find the right latitude’
IF(J1.GT.0.AND.J1.LT.NLAT) THEN
DO L=1,LLEV
B3(1,J,L)=( (B2(11,J1,L)*P2+B2(12,J1,L)*P1)*Q2
+(B2(11,J2,L)*P2+B2(12,J2,L)*P1)*Q1 ) &
/(P1+P2)/(Q1+Q2)
ENDDO
ELSE IF(J1.EQ.NLAT) THEN
DO L=1,LLEV
B3(l,J,L)= B2(2,NLAT,L)
ENDDO
ELSE
STOP 'STOP IN BILINX'
ENDIF

110 CONTINUE
120 CONTINUE

RETURN
END SUBROUTINE BILINX
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Phuy lyc C1: Phan bb tan suat nhiét do trung binh thang 1, giai doan 1982-2000

& 11-13 | 13-15 | 15-17 | 17-19 | 19-21 | 21-23 | 23-25 | 25-27 | 27-29 | Téng
MM5
9-11 1,4 2,0 2,0 0,2 0,0 0,0 0,0 0,0 0,0 5,5
11-13 1,4 7,1 4,8 0,6 0,0 0,0 0,0 0,0 0,0 13,9
13-15 04 2,8 8,9 3,3 0,5 0,0 0,0 0,0 0,0 15,9
15-17 0,0 0,7 5,5 8,8 2,2 0,3 0,0 0,0 0,0 17,5
17-19 0,0 0,1 1,6 5,2 4,9 3,0 0,2 0,0 0,0 15,0
19-21 0,0 0,0 0,1 1,4 4,3 5,2 1,5 0,2 0,0 12,7
21-23 0,0 0,0 0,0 0,0 2,0 2,0 3,3 1,6 0,0 8,8
23-25 0,0 0,0 0,0 0,0 0,0 0,7 2,6 4,7 0,0 8,0
25-27 0,0 0,0 0,0 0,0 0,0 0,0 0,1 2,2 0,4 2,7
27-29 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,1 0,1
Tong 3,2 126 | 229 | 195 | 139 | 11,2 | 7,7 8,7 0,5 | 100,0

Phu luc C2: Phan bé tin suit nhiét do trung binh thang 4, giai doan 1982-2000

et 1719 | 1921 | 2123 | 2325 | 2527 | 27-29 | 29-31 | Téng
19-21 09 | 1,7 | 55 | 21 | 01 |00 | 00 | 103
21-23 00 | 08 | 66 | 112 | 68 | 1,1 | 00 | 265
2325 00 | 1,7 | 1,7 | 210 | 99 | 56 | 00 | 399
2597 00 | 00 | 01 | 28 | 7,8 | 72 | 35 | 214
97-29 00 | 00 | 00 | 00 | 01 | 06 | 12 | 19
29.31 00 | 00 | 00 | 00 | 00 | 00| 00 | 00
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Téng 0,9 4,2 139 | 37,0 | 24,7 | 146 4,8 | 100,0

Phuy lyc C3: Phan bd tan suat nhiét do trung binh thang 7, giai doan 1982-2000

v | 1921 | 21-23 | 23-25 | 2527 | 27-29 | 29-31 | Téng
2193 37 | 61 | 46 | 03 | 00 | 00 | 147
23,95 18 | 25 | 76 | 55 | 08 | 00 | 182
2597 00 | 03 | 32 | 235 | 125 | 01 | 397
2799 00 | 00 | 03 | 115 | 122 | 02 | 242
20.31 00 | 00 | o0 | 15 | 17 | o1 | 32
Téng 55 | 89 | 158 | 423 | 272 | 04 | 100,0

Phu luc C4: Phan bd tan suat nhiét do trung binh thang 10, giai doan 1982-2000

e 17419 | 19-21 | 2123 | 23-25 | 2527 | 27-29 | Téng
15.17 07 | 13 | 02 | 00 | 00 | 00 | 22
17-19 0,4 3,6 4.7 1.4 0,0 0,0 10,1
1991 04 | 13 | 45 | 160 | 05 | 00 | 227
91.23 00 | 00 | 385 | 168 | 99 | o1 | 303
23,95 00 | 00 | o5 | 46 | 136 | 1,7 | 204
257 00 | 00 | 00 | 04 | 77 | 61 | 142
2799 00 | 00 | 00 | 00 | 00 | 01 | o1
Téng 15 | 62 | 133 | 392 | 318 | 80 | 100,




