XAY DUNG TRUONG AM CHO MO HINH HRM
70 $O LIEU VI TINH PIA TINH DUA TREN PHUONG PHAP
BIfiN PHAN BA CHIEU (3D-VAR)

(Phan I: Co 58 khoa hoe va phuong phép thire hién)
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'Dai hoc Khea hoc ty nhién, Pai hoe Qudc gia Ha Noi
*Trung tim Dy bdo Khf tugng Thuy vin Trung von g

1. Md ddu

T nhitng thip nién 70, ngay sau khi Nga
(Lién X0 chi), M§ vt Nhit Bdn phéng thinh
cdng vé tinh quan tric trai dat, mot s§ Trung
tim dy bdo thdi tiét va nghién cttu khi quyén
trén th€ gidi di tién hanh nghién cu va tng
dung ¢6 hiéu qud ngudn s& liéu quy gid nhan
tir cdce v tinh ndi trén trong nghiép vu dy bdo
khi twgng thiy van (KTTV) va trong nghién
citu khi quyén vd moi tudng. Tl cde loai
thong tin v€ tinh, ta ¢6 thé phin tich, theo doi
lién tyc cde qui tinh hinh thinh, phdt trién
clia hodn luu néi chung va cdc hién igng thai
ti€t néi riéng nhu xody thudn nhiét ddi
(XTND}, bio, gi¢ mua, dong xi€t, ddi hoi w
nhiét doi, mua 1dn..,

Va1 cde thadm sdt vé tinh thu dudgc hién nay,

Ngudi phdn bién: ThS. Vo Vin Hoa

tde gid ¢o thé theo doi, phin tich va xdc dinh
duge cde y&u 0 nhu: trudng nhiét d6 dinh
méy, d0 cao miy, phin loai may theo cdc cip
d6 cao, phidn bd im trong khi quyén, d6 ngim
nude trong mily vi ude lugng dudge Iugng mua
trén rdi ddt. Nhitng théng tin hivu ich trén hi
tr¢ rit 13t cho cde nha dy bdo thdi tét va cdc
nha nghién cu mod hinh $8 gép phin ning cao
dd chinh xdce cho dy bio.

Tram thu dnh v€ tinh dia (inh GMS-5 (Nhit
bdn) duge ldp dit tai Trung tim Dy bdo tir
thdng 5 ndm 1997, Do vé tinh GMS-5 hé&t thai
han st dung tir ngdy 22 thing 5 nim 2003,
Trung tAm Dy bdo @4 tam thoi thu dnh cda vé
tinh dia finh GOES-9 (M¥) do Co quan Khi
tugng Nhdt ban (JMA) cung cdp qua Internet.
Ngay 26 thdng 2 ndm 2005, ¢d quan Vi try
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Nhit Bin dd phéng thinh cdng vé tinh dia tinh

- th& hé mdi MTSAT-1R va vé tinh nay di di
vao hoat ddng chinh thie tr thang 6 ndm 2005,
cung cdp dnh trén nam (5) kénh phé bao gom:
] kénh thi phé (VIS), I kénh hdi nude (WV-
6.7.4/m), 1 kénh 3.7. /4n vA 2 kénh hdng ngoai
(IR1, IR2). P6 phén gidila 1 km d6i vdi kénh
thi phd, khodng 5 km d&i vdi kénh hong ngoai
vi hoi n#de vdi cing mot gid i lugng t 14
1024 (10 bits/pixel).

& Viét Nam, mé hinh dy bdo thdi &t phan
gidi cao HRM dudgce nghién cifu va dua vao
chay nghiép vu tir ndm 2002 tai Trung tam Dy
bdo. S4n phdm cda mo hinh rd't phong ph,
bude diu hd trd 18t cho cdng tdc du bdo nghiép
vy khi tugng va thity van. Tuy nhién, hién nay
mé hinh HRM dang duge chay véi so liéu diu
vio tit md hinh toin ciu GME, qua b8n nim
~sif dung nghiép vy, chiing t6i nhin thiy ring,
trong nhiéu trudng hop, md hinh GME chua
md ta chinh xdc¢ cde hodn Ly trén bién, noi ma
¢dc quan trite truyén thdng (synop, cao khéng)
eit thea thét. Do vy, viée khai thdc cde logi s8
li¢u phi truyén théng rat qui gid nhu s liéu
vé& tinh dja finh (GMS-5: trude thidng 5 ndm
2003, GOES-9: tr 5-2003 dén 6-2005 va
MTSAT: ¥ 6-2005 tz& di) va vé tinh cyc
(NOAA) hién ¢6 ¢ Viét Nam &€ bg sung sd
lidu dau vao, dic biét 1a trudng dm cho mé
hinh HRM 12 v6 ching cin thiét,

2. Cd s6 khoa hoc va phuong phap thyce hién

Trén cd 88 cdc nghién ctiu di dude dp dung
trong dy bdo tidc nghiép cua Baba Atsushi [3]
tal IMA, Mills vi Davidson {4] tai Cd quan
Khi tugng Oxtriylia (Bureau of Meterology-
BoM), chiing 181 di tién hiinh x4y dyng lai (re-
analyse) trudng im ban diu cho md hinh du
bdo nghiép vu HRM. Muyc tiéu chinh cla
Baba, Mills vd Davidson 12 tir cdc s6 ligu vé
tinh dia tinh, tinh ra s8 liéu truding 4m cho mdi
¢t khi quyén, sau d6 dong héa tdi phén tich
trudng 4m ban ddu cho md hinh s8 dua wén
cde s6 lidu 4m thu dugce. Phuong phdp nay

dang dugc st dung trong qui trinh nghiép vy
hang ngly tai Nhiat Bin va Oxtriylia. Pay la
mdt phuong phap ¢6 gid trj trong viée cung cdp
thém thdng tin quan tric (t¥ dnh miy vé tinh

~ dia tfinh GMS-5, GOES-9 va MTSAT- goi

chung 1a GMS) trén viing bién Viét Nam (mmic
da hién nay dnh miy vé tinh da dudge sit dung
trong nghiép vu dy bdo hing ngidy nhung
chiing chua dude ting dung gi trong dy bdo sd).
Chinh vi vy, tdc gid @i xiy dung mdt so db
cho tdi phiin tich truding m tif 4nh may vé tinh
dia tinh trén khu vyc Viét Nam trén co sd két
hop vu diém cdch thuc hién cta mdi tdc gid.

C6 thé thdy bai todn dudce tach biét thanh
hai vin dé: i) Xdc dinh s8 liéu dm tir s6 ligu vé
tinh va i) Pdng héa s6 liéu thu dugc vao
uudng 4m ban ddu cho md hinh. Bai todn thi
hai chi 1a mét bai todn nhd trong bai todn déng
héa s& liéu di duge tinh bay rAt k¥ rong cdc
cbng uinh [11,[2]. Viviy, & diy, bai todn thd
nhit s& duge néu 1én cy thé hon. Trude hét,
¢in thiy riing s& liéu vé tinh do duge chi don
thudn 12 §8 liéu bic xa trén mdt s6 kénh phd
nio dé. Do d6, bai todn ctia ta thyre chit 12 mot
bai todn nghich (inverse problem) thutng gip
trong cdc bai todn dia vat 1y, Tie la rong bai
todn thudn, tir trang thdi khi quy€n hién tai
(nhiét d6, d6 4m,.), 4p dung phudng trinh
truyén bife xa ¢6 thé dé dang xdce dinh duge
phin bd bie xa trong khi quyén (trong dé ¢6
bitc xa tai dinh miy) thi bai todn nghich lai
yéu ciu ngude lai. Ti€p cfn gidi bai todn
nghich ¢6 hai hudng cd bén: théng k& va 181
uu héa. Phudng phdp thdng ké dya vao cdc
nhin 8 bite xa do dude, b8 sung thém mot 6
nhiin t8 khdc, xdc 1ap tueng quan vdi dai lugng
cin do. Phuong phép t8i wu héa dinh ra mét
ham chi phi (cost function) biéu trung dd 1éch
gilfa gid tri cAn tim v3i gid i do dugce cling
nhu véi mot gid tri nén cho trude rdi cye tiéu
héa. Phuong phdp sau thudng duge biét dudi
1&n goi phudng phap bi€n phin mdt chiu (hay
IDVAR).

Trong bai todn nay, cdc tdc gid da dp dung
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phuong phédp thong ké phin loai dya trén mot
s& nhén 5. Khi dua ra phudng phdp nay,
phuong phdp 1D.VAR vin chuva ra ddi do dé
thong ké hién nhién 12 lya chon duy nhit vai
hai tdc gid. Sau khi phuong phdp 161 wu héa ra
ddi, ngudi ta vin chua th€ thay thé& phuong
phdp thdng ké cho bai todn ndy bdi s& fugng
nhd kénh phd tir vé tinh GMS. Tuy nhién,
chiu Au di ¢6 k& hoach sit dung phudng phap

ID.VAR v§i s8 liéu vé tinh dia tinh sau khi

phéng vé tinh khi twgng méi vé6i s& kénh phd
Ién hdn hién nay. Trude thiang 6 nim 2006,
dnh vé tinh dia tinh Viét Nam nhén dugc cling
chi gdm mot 8 it kénh phd (khéng ddng bd
cho cd chubi thdi gian) cho nén phudng phép
thdng ké vén 1a cdch lya ¢hon phit hgp. Hy
vong v6i 5 kénh phd tir vé& tinh MTSAT, chiing
ta s& ¢6 thé c6 nhitng cdch ti€p cin t3t hon
trong tuong lai.

Viéc lya chon phuong phip thong ké, yéu
t& du bao va nhin t6 du bdo cin dugce cu thé
héa thdng qua mdt s6 dai luong. Khi yéu t6 du
bdo 1a lugng Am, c6 thé thiy cé khd nhiéu lya
chon khi lugng 4m c6 thé md td qua d6 Am
riéng, d6 Am tudng d&i hay d6 hut diém sudng.
C4 hai tdc gid déu lva chon d6 hut diém sudng
(T-Tp) lam y&u t8 du bdo véi gid dinh ring
dai lugng ndy khdng phu thude vao thdi gian
cting nhir hodn luu khi quyén khi phin loai.
Trén thyc t&, Mills va Davidson (s& dudgc nhic
tdi 1a MD) @3 ki€m tra gia thi€t nay khi phin
tip 6 liéu theo hai mda: mia ddng v mia he
ma khong thiy ¢ sy khdc biét ddng k€. MD
con di xa hon khi gid thigt khong ¢6 phu thude
vao khong gian, trong khi Baba tdch biét gilta
vung nhiét ddi va ngoal nhiét ddi. Do Viét
Nam nim trong viing nhiét ddi nén chiing t6i
dd khong phin biét nhv Baba da lam.

Khi da Iya chon dude dai lugng dic trung
cho lugng 4m, didu cin duge xdc dinh thém 1a
quy md cla dai lugng nay. Chd ¥ ring ta dang
chuén bi s& liéu quan tric cho cdc md hinh quy
md vira nht HRM tife 1a cdc s8 1iéu quan tric
ndy ¢dn ¢6 tinh thé hién dic trung duge cho

cdc hién tugng thdi i€t xay ra tai quy md vira.
Vivay, cdc nhin 18 dy bdo dugc lua chon cling
phdi ¢ quy mé tudng dng. RS ring véi df
phan gidi Skm cho mdi dnh vé tinh dia finh ta
khong thé s dung tryc ti€p sd lidu do dugc
ma phdi trung binh héa trén mdt quy md nao
dé. Vé di€m nay, Baba va MD déu lua chon
quy mé trung binh 14 100km. Chi tiét vé qud
trinh nay s& duoc trinh bay & phin sau.

Téng hop cla tit ¢d cde nhin 1§ dy bdo
dugc goi chung l1a trang thdi may hay don gidn
1a loai miy v ta 6 mdt quan hé théng k& gifra
profile dd hut diém sudng (yéu 16 du bdo) véi
trang thdi miy (nhan t§ dyv bdo). Giéng nhu
moi bai todn théng k&, ¢ hai qud trinh cén
dudc thye hién la qud winh xdc dinh quan hé
thdng k& trén tdp 8 liu di ¢d (training) va
qué trinh 4p dung quan hé thdng ké thu dugc
vio thp sO lidu mdi. Nhu vdy, toan bd qud
trinh xdy dung trudng 4m s& bao gdm ba giai
doan chinh nhy sau:

- Giai doan I: X4y dyng tip mau cdc proflie
dm thing dong (T-Tp) tucng ng cho ting
trang thdi miy

+ Trudyng phin tich ¢ia md hinh GME
(nhigt do khong khi, nhiét d6 bé mit dit, nhiét
dd bé mat bién, khi 4p)

+ S& liéu vé tinh dia tinh (GOES-9 va
MTSAT)

+ 56 lidu céc tram tham khdng (TEMP)

+ S@ liu cidc tram quan tric bé mit
(SYNOP) vi céc tau bién (SHIP)

Giai doan II: Trén cd s& ba ngudn s8 lidw:
trudng phin tich hi€n tai, SYNOP, SHIP va vé
tinh dia tinh, ta s& xdc¢ dinh dudc trang thdi
may, sau dé d&i chi€u vdi tp miu proflie im
thiing difng (T-Tp) (duge xdy dung trong gial
doan I) va tim duge profile twong tng cho
trang thdi may nay. T d6 tinh ra trudng nhiét
dé diém suong Tp cho tiing & WG,

Giai doan III: S& dung so db ddng hod bién
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phan ba chidu (3D-VAR) d€ ddng hod trudng
nhiét d6 diém swong Tpy (tinh duge tr giai doan
1) tao duge trudng Am t4i phin tich cho md
hinh HRM.

Trong ba giai doan nay, giai doan [ s€ dugc

thuc hién riéng. Sau khi di ¢6 k€t qud, ta chi
" cén dp dung quan hé théng ké di ¢6 cho céc
giai doan sau. Trong phin [ ctia bai bdo ndy,
chiing t61 & trinh bay giai doan I. Giat doan 1
va IIf ciing vdi cdc k€t qud thit nghiém s& dugc
trinh bay trong Phin II cda bdo cdo.

a. Qud trinh phin logi cdc trang thdi mdy

S& liéu duge st dung cho viéc phin loai cdc
trang thdi may bao gém:

Loai s8 liéu:

- Trutng phin tich tr md hinh GME

- Cdc thdm sdt cao khéng (TEMP) tai 25
Ctram

- Cde quan tric tai cdc tram khi tigng bé
mit (SYNOP) vi thu bién (SHIP)

- Trudng nhiét dé dinh may tir vé tinh GMS

* Thdi gian va khu vuyce:
- Thosi gian: S6 liéu hang ngly tai 00UTC
v 12UTC tir 1-1-2004 dén 31-12-2003.

- Khu 79.125-27° 125N, 97°.25-
1179.25E

vire:

Pé ti€n hanh phin loai cdc trang thdi may,
MD chi st dung s liéu vé tinh GMS. Baba thi
cho riing cdc chi s& niy khdng dd dé€ phin tach
cdc trang thdi may khic nhau do vé tinh chi
quan sat duge dinh may tfe 12 chi ¢é théng tin
phia trén kh&i miy. Nhim khic phuc nhuge
diém nay, tuong ty nhu Baba, ching ti st
dung thém s6 liéu quan tric Vé trang thdi thai
{i&t hién tai (tham s6 ww) tif cde tram khi
trgng trén dit lién (SYNOP) hoic tau bién
(SHIP). Tham $& nidy cung cfp gidn ti€p cde
thong tin v& miy hodc trudng Am trong idp khi
quyén bén dudi kh6i may. Nhu vy ¢6 hai loai
théng tin cho phép phan loal trang thdi méy:
thdng tin trén khdi miy duge cung ¢ip bdi s

liéu vé tinh GMS va thong tin dudi khéi miy
duge the hién qua tham s& w.w..

Trude thdng 5 ndm 2003, hang ngay Trung
tAm Du bdo nhin dugc 24 dnh tr v& tinh GMS-
5 (bao gém ¢4 4 kénh phd) qua tram thu vé
tinh mit ddt. Sau thei gian ndy, chi nhin duge
mdét kénh hdng ngoai nhiét IR-1 1 vé tinh
GOES vi MTSAT do JMA cung cip qua
Internet. B phin gidl ctia kénh IR-1 14 0.04°
tweng dudgng vai Skm, khu vye cla dnh trai
rdng 1 0,5%S d&n 32°N va tr 957 dén 133°E,
Pé xay dung cdc profile im thing dimg dic
trung cho cdc trang thii méy, trong nghién clru
niy, ching toi ¢hi st dung hai dnh tai 00UTC
v 12UTC. Piéu niy 12 bit bude do khi xiy
ding quan hé du bdo, y&u 18 dy bio s& duge
xdc dinh qua s6 liéu cao khong va tai Viét
nam, cdc s6 liéu ndy chi thu thip duge tai
00UTC va 12UTC. |

S lidu trudng nén GME, quan tric bé mat
(SYNOP, SHIP), thiam khong (TEMP) va vé
tinh GMS

S& liéu do vé tinh dia tinh cung c¢dp thyc
chit 14 s6 lidu bite xa di duge chuyén thinh
nhiét o bic xa tudng Ung cua vit den tuyét
asi, duge bi€t véi tén goi nhidt ¢6 dinh miy
(Cloud Top Temperature-CTT). Nhu dif ndi &
trén, ta khong thé sit dung truc tiép thdng tin
nay do tinh thé hién ctia profile dm quan tric
dodt hdi quy md xdc dinh wang thdi miy phéi
phtt hgp vdi cde qud trinh quy mé vira. Do do,
théng tinn phia trén khéi méy do vé tinh cung
cip s& dugce trung binh héa trén mot dutng
tron ¢4 bdn kinh 50km. Cdc gid tri tinh toén sé
dudge xem nhu 14 gid tri dic trung cho rang
thdi may tai tim dudng tron.

Cé ba dai lugng duge xdc dinh tr tdp cde
gid tri CTT trong dudng trdn gom: téng lugng
miy (CA), d& cao trung binh dinh miy
(Pyipan) va d0 1éch chudn cda CTT (oern),
Py s& 1A ba nhéin t§ dy bdo quan trong cho
phép mé td duge cdc thong tin vé trang thdi
miy mot cdch trung binh. Tri s6 CA ¢ tdm
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quan trong hién nhién. Tham s PMEAN md
td do cao phdt trién trung binh cla miy. Do
J&ch chudn(ocre). duge diing d€ dua ra quyét
dinh v& dang miy:(corr). 16n tuong Ung vdi
may doi fuu Cb, (serr) nhd twong tng v6i miy
ting S,.

Trude khi xdc dinh cde gid tri nay, ta phii
loc ra cde s8 liéu vé tinh khong xdce dinh nhiét
a6 dinh miy ma xdc dinh nhigét d6 bé mit khi
i quang may. Pé xdc dinh duge diém ndy,
CTT tai méi di€m s& duge so sdnh vdi nhiét
d6 bé mit TREF 1 truding phan tich ¢cha GME
da dude noi suy vé diém d6. Cdch tinh ba tham
s6 CA, PMEAN va(ocrt) nhu sau:

- Tényg hugng miy duge tinh biing (i 8 gifta
$8 diém (N) ¢6 gid tri CTT xdc dinh nhiét dd
dinh miy (foai bd cdc diém xdc dinh gid tr]
nhiét do bé mat) wén 1éng s6 diém (314) trong
O LGt hinh uon: CA=(N/314)

- B§ cao trung binh dinh miy duge tinh
biing cich trung binh hda dd cao dinh miy tai
mdi di€m. PS cao tai mdi diém & duge xdc
dinh tlr trugng phin tich ctia GME khi ta so
sinh gid i CTT tai mbi diém vdi gid i nhiét
d0 twong g 1 tredng phin tich tai diém ndy,
(r d6 it ra do cao ctia di€m nay. Cde tinh todn
nay chi thye hién trong khu vire ¢6 miy.

- D& 1éch chuin cda CTT dugce tinh theo
¢Ong thic thdng k& thutng gip cho dé 1éch

chuin. Ging nhu PMEAN, tinh todn (cerr). chi
thue hién trong khu vife ¢6 miy.

Nhin t& dy bdo thit wr duge st dung 1a trang
thdi thai et hién tai (ww). Tham s& nay duge
quan tric v ghi trong cdc bidn tin synop. Dai
lugng nay cung ciip thém cho ta thdng tin phia
dudi khdi may, giip ta xéc dinh chan miy thip
hay cao, lugng dm tai myc thip nhiéu hay it.
Gid tri (ww) s& duge xde dinh 18 hop tdtcd
cdc quan tric SYNOP vt SHIP ¢6 duge trong
duting won.

Cdch thite lugng 1 hda cde nhin 18 dy bdo
trong phin loai duge cho trong bdng 1. Tong
lwgng miy dudge chia thanh 6 16p: 0%, 0-10%,
10-50%, 50-80%, 80-99% va 100%. Khi tong
lugng miy 1a 1009 thi {(oerr). duge sif dung
dé phin loai. Ti€p theo, (oerr). lai duge chia
ticp thanh 2 1dp: < 4,0K va 2 4,0K. B3 cao
trung binh dinh miy duge chia thinh 4 muc
nhu sau: trén muc 450hPa, 450-660hPa, 660-
810 hPa va dudi myc 810hPa. Tuy nhién, néu
tdng lugng may nhd hon 10% thi khdng st
dung cdc tham s& vé& myc trung binh dinh miy.
Tham 0 (ww) dude chia thanh 3 loat: “im”
(cé mua: ww=13-29, 38-99), “Kh6” (khong
mua; ww=00-12, 30-37) vd “"Khodng xde dinh”
(khGng ¢ quan tric). Khi thai tét hién tai
khong quan trile dugce (trong ¢ lidu guan trile
nhin vé khong ¢6 nhom ww) thi s&-xEp vio
loai "Khdng xdc dinh™

Bang 1. Mitc ligng it héa ede nhin 16 dy bdo trong phéin logi trang thdi may

S§ lidu miy GMS Quan tric
. ~ (SYNOP, SHIP)
Téng vin lugng D6 1éch chudn ctia CTT | Myc trung binh cla WW
(%) (G(“I“l‘) (K) niigtdd dinh may
T (hPa)
0

0-10 00-40 - 450 13-28, 38-99
10-50 4.0 - 430 . 660 00-12, 30-37
50-80 660 - 810 kKhdng ¢d
80-99 810 -

100 e e e
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K&t hgp bon nhin (8 vdi cde mie lugng ¢ thdi. Toan b cde 18 hyp nay duge trinh bay
nhv trén, may s& duge phin thinh 66 trang  trong bing 2. '

Bédng 2. Bang td hgp phén logi ¢dc trang thdi méay

Cde trang thdi miy S8 ligu miy GMS
Ca& mua Khéng mua | Khong Téng vin Mye trung bink D& léch chuan ciia
(RR) (CL) xdc hugng cta nhide d dinh ciT (Ggm—) (K)
(ww=13-29, | {ww=00-12, dinh (%) miy CTT (hPa)
38-99) 30-37) {FR)
1 23 45 0 . -
2 24 46 1-10 - -
3 25 47 1050 - 430 : -
< 26 48 10-50 430-660 -
5 27 49 10-50 660-810 -
) 23 50 10-50 810- -
7 29 51 50-80 - 450
8 K 52 30-80 450-6060 -
9 31 33 30-80 660810 -
10 32 54 50-80 810- -
L} 33 55 80-99 - 430 -
12 34 56 80-99 450-660 -
13 35 57 80.99 G60-310 -
14 36 58 80-99 810- -
i3 37 39 100 - - 430 0.0-4.0
16 38 G4 100 450-660 0.0-40
17 39 61 100 660-810 0.0-40
13 40 62 100 810~ - _ 0.0 -4.0
15 41 63 100 - 430 40 -
20 42 64 100 430-660 40 -
21 43 65 100 660-8 10 4.0 -
22 44 66 100 810- 40 -

b. Lam tron cdc profile thang ditng (T-TD)  MD thyc hién trong khi Baba lai lua chon céc
ctia cde tham sdt cao khong & 1udi vudng 19x1° Thure 1€ cdch lya chon clia
Baba 1 bit budce do s8 lidu vé tinh GMS cung
ciip cho tdc gid niy duge cho trén cling 6 Wdi
vudng nhir vy, Tac gid di lya chon cdch thuc
hién cta MD bdi tinh hgp 1Y cao hon,

Y&u t& dy bdo duge Iva chon 1a profile do
hut diém suong. Trong qud ‘trinh xdy dyng
quan hé thdng ké, ta s& 1ay gid tri cta y&u td
dy bdo ti¥r cde tram cao khdéng. Do dd, tim
dudng tron ma trén do thye hi€n trung binh S6 liéu cao khéng bao gdm quan tric trén
hoa cde nhén 8 dy bio s& duge 1ay tring v6i  cde muc ding dp chufin va cde muce dic biét
sG cde diém tram cao khong hién €6 trong khu  (cd hai phin TTAA va TTBB) tai hai k¥ quan
vige Viét Nam. Chién thudt fya chon cic 6 lugi  wdc OUTC va 12UTC trong thdi gian 2 ndm
tinh todn dudi dang hinh won nhu viy dd duge 2004 va 2005. T s6 liéu quan tric tde gid
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nhan thiy ring, cdc profile (T-Tp) thutng ¢6
c&u triic qud chi i€t va cdn dugce fam tron trude
khi c6 thé st dung. Tuong wr nhu trén, & day ta
giip lai bai todn vé tinh thé hién cda mot quan
tric. Mot phép do thue t& cho ta dai hugng cin
do trén moi quy mé. Khi chi quan tim dén pro-
file Am trén quy md vita mot s§ phép todn loc,
am tron cin dude thye hién.

Qud trinh lam tron bao gom cédc bude sau:

13 Tinh do Am wong doi (Relative Humid-
ity ~ RH) tir gid tri quan trdc (T-TD) va xdy
dyng profile thing ding clia RH.

23 Tl mye 1000hPa dén 300hPa chia thanh
céc myc khi dp Py cdch nhau 50hPa (1000,
950, 900, 850, 800, 750, 700, 650, 600, 550,
500, 450, 400, 350, 300). P61 vdéi timg muc,

T-Td Profile
Temypy station: A8R20; Date: 042~ 27:89,200%
g

¥

3
By

Laioal traby
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T-Td Profile
Temp station: G8855; Date: 0022709, 2095

[dy tich phin rudng RH tir myc (P - 50hPa)
dén (P, + 50hPa) d¢ tao ra trudng RH trung
binh. '

3) Sau khi tinh todn 4t ¢4 cdc gid i RH
trung binh tai cdc mye, ién hanh xdy dung lai
profile thing ditng RH da dugce lam wran.

4) Tinh profile (T-Tpy) nguge lai tr profile
RH da duoce tinh ¢ bude (3).

Cudi cling, tdc gid ¢6 duge chudi s6 lidu vé
cde profile 4m (T ~Tp) dd duge “lam tron™ tai
tdtcd cde tram thdm sdt cao khdng. Mot vi du
vé profile (T-Tp) trude va sau khi dude “lam
tron” cho trang thdi miy s& 19 cho ba tram
thim khong ctia Viét Nam (14 Noi, Ba Ning
va Tp. H4& Chi Minh) dudge cho trén hinh 1.

T-Td Profite
Temp station: FEI00; Date: DOL-27 6% 200%

G R B 1

Hinh 1. Vi dy vé profile (T- Tp) tricde (diong do, chdm vudng) v sau khi dige lam tron
(diing xanh, chdm tron) ciia trang thdi mdy s6'19 cho ba tram Héa Nji (48820-trdi), P Ning
- (48855-gifta) va Tp. Ho Chi Minh (48900-phdi) tai 00UTC ngay 27-9-2005

¢. Xde dinh tép méu cdc profile dm thing
ditng (T-TD) cho cdc trgng thdi miy

Sau khi ¢§ duge phin loai cdce trang thdi
miy (thye hi€n ¢ budc a) quanh mdbi tram
TEMP va cdc profile §m (T-Tp) dii duge lam
trdn tai bude (b), ching t6i ti€n hanh xdy dung
Tdp miu cdc profile 4m thing ding (T-Tp)
cho t¥ng trang thdi miy theo phuong phip
théng ké. Qud trinh tim tip mAu thdng k& nay

duge thye hién nhur sau: Tat ¢d cdc profile im
(T-Tp) di duge “lam trdn™ duge phén loal
theo 66 trang thdi (bing 2), mbi trang thdi déu
¢6 dung lugng miu tuong Gng cho ting mukc.

Hinh 2 minh hoa bi€u db “histogram” clia
trudng (T-Tp) da dege “lam trdn™ cho trang
thdi may s& 19 (lugng miy 1a 100%, muc khi
4p trung binh < 400hPa, miy d6i luu, thai et
hién tai: ¢6 mua) tai 15 muc: 1000, 950, 900,
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850, 800, 750, 700, 650, 600, 550, 500, 450,
400, 350 va 300hPa. S6 phin tf miu trung
binh cho trang thdi miy nay 1a 2073,

Phan bd ciia truding (T-Tp) cho it cd cde
myc déu c6 dang phan bd chuidn. D€ xdc dinh
cdc gid i (T-Tp) di&n hinh cho tirng muyc ding
dp, ta c6 thé idy mbt trong ba gid ti: gid i
trung binh s6 hoc mean, gid tri trung vi median
hofic gid tri tAn suit cye dai mode. Trong cong
trinh ctia minh, Mills va Davidson da l1dy gid

tri mean [3m gid ui ditc trung, trong khi Baba
XU 1y phiic tap hon bing mdt thudt todn dya
trén lua chon giffa hai gid tri mean vd mode.
Khi phéin b8 ¢6 dang phan bd chuin, ching tdi
s& lua chon sif dung gid tri mode. N&u phin
b& ¢6 tir 2 dinh trd 18n chiing 1di lua chon st
dung gid tri mean. Cdc gid trj thu duge sau do
fai dugce lam trdn véi muc dich tao ra mdt pro-
file Am dic trung cho trang thidi mily dang xét.

Tuy nhién, trudce khi xdc dinh cdce gid tri dédc
trung ndy, tip s6 licu thdng ké thd can duge
tién hanh kiém tra chét igng (Quality Con-
trol-QC) loai bé tit cd gid tri ¢6 tri s8 16n hon
dd 1éch chudn 1.8 1An. Sau QC, s6 lugng s6
liéu bi loai bd chiém khodng 35% -40% s8 liéu
ad¢ (phy thude timg trang thai may). Vi du nhu
trang thdi s8 19,: trude QC, $8 lugng miu 1a
2073, sau QC: 1155, chi chi€m 57%. Bdng 3
cung cip thdng tin vé& s& lugng miu cho tit cd

59 trang thdi méy sau khi thuce hién QC (do dsi
vdi khu vige Vigt Nam, tdc gid khong tim duge
cdc phin b8 truding 4m phd hgp vdi 7 trang
thai miy: 3,7, 25, 29, 44, 47 va 51).

Sau khi di thu dugc cdce profile &m, ta ¢in
nghién ctu ki€ém tra tiing profile nhim loai bd
nhitng profile cé dang bit thudng vé miit vit
ly. Ngoai ra, nhitng profile ¢6 dung lugng mau
quéd nhd ciing cin duge loai bd. Do dé ching

. 161 @4 Joai bd cdc profile véi s& hidu sau: 2, 4,

8, 11, 22, 26, 33, 55, 66 (9 profiles). Nhling
profile nay déu duge xay dung véi dung lugng
miu nhé han 20. Pidu nay ¢ nghia ring,
trong qud trinh déng hda sau nay khi gip phdi
nhitng trang thdi may ¢6 s& hiéu nhu trén ta
s& bd qua vi khéng dwa vao ddng hda. Nhu
vay, tdng s& profile con lai 1a 50.

V§i cdce profile dm di thu dude, cdng vide
cudi cling ¢in thye hién B ddnh gid sai s6 do
hut diém suong dic tung cho titng trang thdi
miy tai titng myc. Sai sd nay s& dude st dung
trong cdc chudng trinh ddng héa s6 liéu sau
ndy dudi dang trong s ctia ham chi phi J (vdi
ddng héa bi€n phan). Khi sai s8 16n, 0 tin ciy
cho profile 4m thu dudc s& nhé. Sai s§ nay
duge tinh bing cdch 1§y tdng binh phuong hiéu
cde gid tri gilta gid tri dac trung thu duge véi
cde gid tri ¢6 trong tip s¢ liéu mau rdi 1y cdn
biic hai. ~

T-TD Histogram
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Hinh 2. Histogram ciia triiong (T-Ty,) dé dige “lam tron ” tqi 15 muic cho trang thdi méy s 19
g g D g Yy

Bing 3. 86 phéin tit (PT) mdu tiong iing véi cdc trang thai (TT) may san khi dii qua xit Iy (kiém
tra chat ligng-QC)

Trang thdi S6 phdn ¢ | Trang thii mdy S¢ phin ur Trang thai miy | S8 phin ¢
mdy miu ; min miu
L 37 23 87 45 375
2 18 24 88 46 277
3 0 25 0 47 0
4 3 26 14 48 Fa
2 27 2 126 49 218
6 20 28 175 50 287
7 0 29 0 a1 0
§ 14 30 23 52 40
9 32 31 177 33 203
1 22 32 178 54 194
il 4 33 9 33 2
i2 53 34 89 56 118
13 121 35 573 57 414
14 34 36 234 58 181
15 141 37 87 59 33
16 152 3R 360 € 234
17 183 39 673 61 518
i8 20 40 133 o2 178
19 1135 41 1166 63 571
20 491 42 1086 64 781
21 119 43 374 65 342
22 1 44 0 66 5
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Toan b 59 profile im (T-Tpy) dic trung cho
59 trang thdi miy xdc dinh dudc qua tdp s&
ligu thong k& 2 nim 2004 va 2005. Tuy nhién,
do khuén khé ctia bai bdo chiing t6i chi duara
9 profile &m(hinh 3) diic trung cho miy ddi
lwu: (8ng van lugng =100%, d6 1éch chudn
clia CTT(ocrr). > 4,0, Riéng profile 22 (chi
¢6 1 phin t¥) va profile 66 (chi cé 5 phin ub)
nén kh 6ng trinh bay ¢ diy.

Trong phén I ctia bai bdo nay, téc gid s&
trinh bay ti€p hai giai doan x4y dyng trudng

&m tdi phan tich cho m6 hinh HRM, d6 1a :

= Giai doan II: Xdc dinh profile tuong iing
cho ting trang thdi may trén cd sd doi chiéu
v4i 59 tap miu profile &m (T-Tp) da xdy dung
dude.

- Giai doan III: Xay dyng trudng dm tdi
phin tich cho md hinh HRM biing sit dung so
dd ddng hod bién phan ba chidu 3D-VAR

Sau diy s& dua ra mot s8 k€t qud thir
nghiém.
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€ atedpary 15 Population: ¥

;

CL99CHTON

T~Td Profile
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T~Td Profile
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Hinl 3. Tdp cdc profile &m (T-Tp) ddc tring cho cdc trgng thdi mdy19,20,21(ww:cé miia RR))
41,42,43 (ww:khongmua(CL)) va 63,64,65 (ww:khong xd dinl (FR)) :

Tap chi Khi tugng Thuf van * Théng 3 /2007 31



32

Tai li¢u tham khao

P& L¢ Thity va cde c¢fng tde vién. Nang cao chdt lugng dy bdo bdng md hinh HRM
v itng dung vaoe dif bdo thoi 118t nghiép vu. Bdo cdo két qud thuc hién PE 1di nghién citu
khoa hoc cdp Bo. 2006. 210 tr.

Kiéu Thi Xin va cde ofng tde vién. Nghién citu dy bdo mita [dmbc?ng‘ céng nghé hién da,
phong chdng lut bdo, gidm nhe thidt hai. Bdo cdo ket qud thue hign dé tai KHCN déc lap
cdp Nha nude. 2005. 317 tr.

Baba, A. Improvement of the estimation method of moisture datu from satellite cloud |
soundings. JMA/NPD Technical report. No 16. 1987, '

Mills, G. A. and N. E. Davidson. Tropospheric moisture profiles from digital IR
satellite imagery: system description and analysis/forecast impact. Aus. Meteor. Mag.,
September 1987, pp. 108 -118.

Tap chi Khi tugng Thuy van * Thang 3,/2007



