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NGHIEN CUU VAI TRO CUA VAN TAI AM
TRONG POT MUA LON THANG 11 NAM 1999
O MIEN TRUNG BANG MO HINH WRF
Pang Hong Nhur va Nguyén Vﬁn,HiéP
Vién Khoa hoc Khi tugng Thuy van va Bién doi khi hau

hai nghiém trong vé ngueoi va tai san & cdc tinh tir Quang Binh dén Binh Dinh, trong
@6 Thira Thién-Hué la tinh chiu thiét hai ndng nhat. Muwa I6m tdp trung chii yéu trong
hai ngay 02/11 va 03/11, t&ng lwong mua quan trdc trong hai ngay nay tai tram Hué dat trén 1800
mm, gan voi ngwong ky luc vé muwa lom trén thé glO’l
Bai bdo nay nghién curu co che vd vai tro cua van tai am t6i dot mwa 1ém nay trén co s phan tich
san phdam mé phong mé hinh sé va sé liéu quan tdc tram, vé tinh, tai phan tich. Ket qua cho thay
mot trong nhiing nguyén nhan chinh gay ra dot mwa lon nay la nguon am khi quyen déi dao. Nguon
am cung cdp cho dot mua 1ém dén tir hai nguon chinh: (1) Nguon am tiv r phia Bdc Bién bong dén
khu vue do su két hop gitta song lanh va gio mua dong, bdc manh; (2) nguon am tir vi do thap va phia
Nam Bién Péng do dp thap nhiét déi (ATND) mang am tu vi do thap lén vi do cao.
Bén canh vai tro ciia dia hinh, su ton tai cia song lanh, gié mua dong bdc manh mang khong khi
am tir Bic Bién Péng vao dat lién két hop voi bé sung am tir vi dg thap do hoat dong ATND, héi tu
am giita hoan heu ATND véi gié dong bdc la mét trong nhitng nguyén nhdn quan trong gay ra dot

Bg’t muea 1om lich sik thang 11 nam 1999 ¢ mién Trung dd gdy ra con lii thé ky gdy thiét

mua lom lich s nay.
Twr khoa: Mwa lon, van tai am, WRF.

1. Mé dau

Mua gép phan cung cap nudc sinh hoat va
mét sb hoat dong san xuat, dem lai nguén nudc
quy cho cac vung kho han. Tuy nhién, mua lén
lai c6 thé gay ra nhitng hau qua nghiém trong
nhu ngap tng, 1i lut, 1ti quét, sat 1o dét,... anh
hudng dén méi truong, doi sdng sinh hoat va cac
hoat dong kinh té - x hoi ctia nguoi dan. Vi vy,
nham giam thiéu va phong tranh cac hau qua do
mua 1dn gay ra, viéc nghién ctru dy bao mua lom
1a rat quan trong. O Viét Nam, nghién ctru dy bao
mua 16n da dugc quan tam tur rat 1au, dic biét la
trong nhitng nim gan day do sy phat trién cua
cong nghé may tinh.

Dot mua 16n thang 11 nim 1999 ¢ mién
Trung 1a dot mua 16n lich sir d gay ra nhiéu thiét
hai nghiém trong vé ngudi va ctia. Mua 16n quan
triac dugc xay ra tir ngay 01 - 04/11 voi tam mua
tai Thira Thién - Hué, mua tap trung chu yeu
trong hai ngay 02 - 03/11. Tai tram Hué, tong
luong mua trong hai ngay nay dat trén 1800 mm.
Nghién ctru ctia Matsumoto d chi ra rang su
tuong tac gitra hoan luu gié mua dong bic va
ATND, vén tai 4m tur vung vi do thép 1én vi do
cao va hi¢u Ung ngan chdn cua dia hinh day
Trudng Son v6i dong gié mua dong bac manh la
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nhiing diéu kién thuan loi cho dot mua 16n trén
[1]. Tuy nhién nhiing nhan dinh cua Matsumoto
vé vai trd ctia Am va van tai 4am mai chu yéu dua
trén cam tinh ma chwa c6 bang chimg vé phan
tich s6 liéu cu thé. Vi vay, muc dich chinh cua
bai bao nay la danh gia va phan tich vai tro cua
van tai am d6i voi dot mua 16n trén dua trén co
s& sb lidu quan tric thuc t& va md phong mo
hinh. Phan tiép theo ctia bai bao s& mo ta vé mo
hinh va sé liéu sir dung. Tiép d6 két qua mo
phong va danh gid dugc trinh bay trong Muc 3.
Muc 4 13 mot s6 két luan bude dau rat ra tur
nghién clru.

2. Phwong phap va s liéu

2.1. Lwa chon ciu hinh cho mé hinh WRF

Mo hinh Nghién ciu va Dy bao Thoi tiét
WREF (Weather Research and Forecasting) phién
ban 3.0 dugc str dung dé mé phong dot mua 16n
thang 11 ndam 1999 ¢ mién Trung. Cau hinh mo
hinh duoc thiét ké v6i ba mién tinh 1ong nhau
twong tac hai chiéu, do phan giai ngang 1an luot 13
45km, 15km va Skm véi s6 niit ludi tuong tmg 1a
121 x 107, 184 x 187, 181 x 217. Trong d6, mién
3 bao phu toan b khu vuc mién Trung. S6 muc
thang dtmg trong mo hinh 1a 47 myc (hinh 1).
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Céc so dd tham sb hoa vat Iy duoc lua chon
bao gdm: so do vi vat Iy WSM6, so d6 tham s6
héa d6i luu Grell 3D, so d6 buc xa song dai
RRTM, so d0 phat xa song ngan Dudhia, so d6
dat bé mat MMS, so dd 16p bé mat MMS3, so do
16p bién hanh tinh Yonsei University.

Trong bai bao, vai tro cua van tai am duoc
phan tich thong qua hai yéu t6 1a tong am khi
quyén va van tai am (Q).

Téng am khi quyén 14 lwong nudc chira trong
mot don vi dién tich cot khi tr mat dat 1én dén
dinh khi quyén, duoc xac dinh nhu sau [2]:

1 [Po
w=—| qdp (1)
8Jo
Vector van tai am duoc tinh theo cong thire [2]:
1 [Po
Q=~-| qVdp )
gJo

Trong d6: q 1a do am riéng, V 1a véc to gi6
ngang, p 1a khi ap, p0 1a khi ap bé mit.

2.2. 86 liéu

Diéu kién bién va diéu kién ban dau cia mo
hinh 1dy tir b s6 liéu tai phan tich CFSR (Climate
Forecast System Reanalysis) cung cap boi Trung
tam Dy bdo Moi truong Qudc gia Hoa Ky
(NCEP) v6i d9 phan giai 0,5° x 0,5°.

Hinh 1. Mién tinh ciia mé hinh

S6 liéu mua cla cac tram quan tric & khu vuc
mién Trung, anh v€ tinh QuickScat (NASA’s
Quick Scatterometer) [5] va SSM/I (Special Sen-
sor Microwave Imager) [3], anh may v¢ tinh [4]
dugc ding trong phan tich co ché va danh gia mo
hinh.

3. Két qua va danh gia

3.1. Két qua mé phong truwong mwa va gio
muc 10 m

Nghién ctru tién hanh mé phong dot mua 16n
trén bang mo hinh WRF véi thoi gian mo phong
la 3 ngay (00Z ngay 02/11/1999 — 00Z ngay
05/11/1999), thoi diém ban dau 1a 00Z ngay
02/11/1999. Két qua md phong cho thdy lugng
mua tich iy ngay 02/11 (00Z ngay 02/11 — 00Z
ngay 03/11) dat gia tri cao nhat trén 600 mm (hinh
2a), thip hon so véi quan tric (tram Hué — 863,7
mm, A Ludi — 758,1 mm), tdm mua 16n & Thura
Thién — Hué kha phu hop véi mua quan tric (hinh
3a). Lugng mua mo phong ngay 03/11/1999 (tur
00Z ngay 03/11 — 00Z ngay 04/11) giam con
khoang trén 250 mm, thip hon so véi mua quan
tric (tram Hué — 977,6 mm, A Lu6i — 367,5 mm,
DPa Néng — 592,6 mm). Ngay 04/11 luong mua
md phong ting 1én, mua nhiéu nhat tai khu vuc
duyén hai Nam Trung B voi lugng mua cao nhat
dat trén 350mm, cao hon so v6i mua quan trac
(hinh 2¢, hinh 3c). V& tong thé, tuy mo hinh khong
du bao chinh xac lugng mua ¢ tam mua tai Hué
nhung vé dién mua m6 hinh mé phong khéa phu
hop v6i quan tric (hinh 2b, hinh 3b).
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Hinh 2. Luong mua tich liiy mé phong (mm) a) tue 00:00Z ngay 02/11 — 00:00Z ngay 03/11, b) tur
00:00Z ngay 03/11 — 00:00Z ngay 04/11, va c) tie 00:00Z ngay 04/11 — 00:00Z ngay 05/11
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Hinh 3. Twong tw hinh 2 nhung tir s6 liéu quan trdc.

Hinh 4a thé hién truong gié md phong muc
10m tai thoi diém 10:00Z ngay 02/11/1999 véi
gi6 PBong Bic co cuong do manh. Tbe do gio
manh nhat khu vuce Bic Bién Dong dat toi
khoang 16. Ving ap thap phia Nam Bién Dong

c6 toe do gio khoang 10. Ca hudng gi6é va cudng
d6 gi6 mo phong trén khu vyc Bién Pong tuong
dbi phu hop vé6i trudng gid tir vé tinh QuickScat
(hinh 4b).
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Hinh 4. Truong gié myc 10 m (m s ) cua a) mé hinh tai 10:00Z ngay 02/11/1999
va b) vé tinh QuickScat [5].

3.2. Vai tro ciia vin tai am
Lugng a 4m khi quyen 16m 1a mdt trong nhiing
diéu kién quan trong gop phan gy ra mua 16n.

vuc ven b1en mién Trung va trén 60 mm & phia
Nam Bién bong (hinh 5a). Cac gia tri ndy gan
tuong duong voéi gid tri udc luong tur vé tinh

Téng am khi quyén mo phong tai 18:00Z ngay ~ SSM/I (hinh 5b).
02/11/1999 kha 16n, khoang trén 55 mm ¢ khu
25N
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Hinh 5. Tong am khi quyén (mm) a) ciia mé hinh tai 18:00Z ngay 02/11 va b) anh vé tinh SSM/I

ngay 02/11 [3]
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Dé thay 16 hon vai tro cia gio mua dong bic
va ATND déi v vi€e tang cudng am t6i vung
mua 16n, vén tai 4m trong khi quyén dugc tinh va
phan tich tir sin pham mo phong mo hinh WRF.
Hinh 6 cho thdy c6 hai nguon am chinh cung cap
cho dot mua 1én thang 11 nim 1999 ¢ mién
Trung gém: 1) tir phia Bic Bién Pong do gid
muia déng bac manh; 2) tir phia Nam Bién Pong

va ving vi do thip do hoan luu ATND. Tai
18:00Z ngay 02/11/1999, tong van tai am khi
quyen mo phong tur phia Bic Bién Dong dat gia
tri cao nhat khoang 100 (x10 kg m™ "), tir phia
Nam Bién Pong dat khoang 50 (x10 kg m™' s)
(hinh 6a). Sau 24 gio mé phong tiép theo, gia tri
nay tang lén tvong Gng khoang 130 (x10 kg m!
sy va 100 (x10 kg m! s!) (hinh 6b).
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Hinh 6. Vin tai am khi quyén mé phong (x10 kg m™ s ) tai 18:00Z ciia a) ngay 02/11
va b) ngay 03/11.

Hinh 7. Anh may vé tinh tai 18:00Z cua a) ngay 02/11 va b) ngay 03/11 [4]

Trén anh may vé tinh cho thé thiy ton tai dai
may & khu vuc Hué tai 18:00Z ngay 02/11, dai
may kéo dai va phat trién rong hon, di luu sau
phét trién manh hon khi gi6 dong bic manh lén
lam tdng hoi tu am v4i ATND & phia Nam Bién
bong tai 18:00Z ngay 03/11 (hinh 7).

C6 thé nhan dinh rang sy hoi tu myc thip gilta
gi6 mua dong béc va hoan luu ATND gop phan
tang cudng toc do gio trude khi thoi vao dat lién,
mang khong khi giau 4m gdp nui cao thuc day
hinh thanh mua 16n trong truong hop nay.

4. Két lugn

Tt nhitng phén tich trén c¢6 thé két luan rang
van tai am dong vai tro rit quan trong ddi véi dot
mua 16n thang 11 ndm 1999 ¢ mién Trung. Két
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qua mo phong cho thay, am cung cip cho dot
mua 16n dén tir hai nguf)n ngudn thir nhat ¢ phia
Bic Bién Pong do su két hop gitra song lanh va
gi6 mua dong bic manh mang am vao dat lién;
nguon tht hai ¢ phia vi do thip va Nam Bién
Pong do ATND mang am tir vi d6 thap 1én vi o
cao. Tong hop cac két qua phan tich tir bai bao
nay va cong trinh ciia Matsumoto [1] ¢6 thé nhan
dinh réng su ton tai cua song lanh, gi6 mua dong
bac manh mang khong khi am tir Bac Bién Dong
vao dét lién két hop voi bo sung am tir vi do thap
do hoat dong ATND, hoi tu am gitra hoan luu
ATND véi gio dong bic 1a nhitng nguyén nhan
chinh gay ra dot mua 16n lich st ¢ ven bién mién
Trung Viét Nam.
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THE ROLE OF MOISTURE TRANSPORT ON THE HEAVY RAINFALL EVENT
DURING 2ND TO 3ND NOVEMBER 1999 OVER CENTRAL VIETNAM
USING WRF MODEL

Dang Hong Nhu and Nguyen Van Hiep
Vietnam Institute of Meteorology, Hydrology and Climate change

The heavy rainfall event from 2nd to 3rd Nov in November 1999 caused severe flood in Central
Vietnam. Total precipitation at Hue station was more than 1800 mm in these 2 days. Large value of
total precipitable water is one of the main reasons caused the heavy rainfall event. This study ex-
amined the role of moisture transport on the heavy rainfall event by WRF model. The results showed
that moisture provided to the heavy rainfall event came from two sources: The first source from
northern East Sea of Vietnam related to a combination of cold surge and strong northeast monsoon,
the second source is from lower latitudes and the southern East Sea of Vietnam associated with a low
latitude tropical depression. The existence of a cold surge and a strong northeast monsoon bring-
ing moisture-laden air from the Northen East Sea to the mainland in combination with enhanced
moisture from the low latitude, moisture convergence between a tropical depression with Northeast
monsoon circulation are some of the main factors causing the record-breaking heavy rainfall event.

Key words: heavy rainfall, moisture transport, WRF.

TAP CHi KHi TUQNG THUY VAN
S6 thang 03 - 2016



