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NGHIEN CUU MO PHONG VA XAC PINH CO CHE GAY
RA POT MUA LON VAO PAU THANG 8 NAM 2017 TAI
TINH SON LA

Nguyén Viét Lanh !, Nguyén Thi Thanh Lam '

Tom tit: Trong bai bdo nay, mé hinh quy mé vica WRF dirgc sir dung dé mé phong dot mua lom
tir ngay 01-06/8/2017 tai tinh Son La, mé hinh duwoc thiét ké véi ba lwdi long nhau ¢é dé phan gidi
twong veng la 54km, 18km va 6km. S6 liéu sir dung la s liéu GFS cung cdp béi Trung tdm D bdo
Méi truong Quéc gia Hoa Ky (NCEP) ¢6 do phan gidi khong gian la 0,5 x 0,5 dé kinh vi véi 27 muc
theo chiéu thang diing két hop véi dit liéu tir vé tinh TRMM 3B42.V7 va s6 liéu quan trdc. Két qua
cho thay, dién mua va heong muwa mé phong thirong cao hon so véi quan tric, mé hinh da ndm bt
duweoe phan ndo phdn bé khéng gian va dién bién thoi gian cia miea trén khu viee. Bai bdo ciing da
xde dinh dwoc co ché gay ra muwa 1om ¢ day: D6 la do sie két hop ciia rdnh thdp & bé mdt véi xody
thdp phat trién tir tang thap lén dén muc 500mb trén khu vic Bic Bo. Bén canh do, hiéu img ciia
dia hinh va van tai am hudng tdy tdy nam tir vinh Bengal ciing la nhitng nhén t6 quan trong gép phan

gay ra dot mua lon dién rong nay.

Tir khéa: Mo phong, muwa I6n, hinh thé thoi tiét gay muea lom, WRE

Ban Bién tap nhan bai: 12/06/2018 Ngay phan bién xong: 05/08/2018 Ngay dang bai: 25/08/2018

1. Mé dau

Nam 2017, trén khu vic Tay Bic Bo da xay
ra nhiéu hién tuong thoi tiét khic nghiét nhu:
néng noéng, han han, 16¢ xo0dy, mua da, 10 lut,
suong mudi,... Dién hinh 1a vao nhitng ngay dau
thang 8/2017, tai tinh Son Lamua 16n da gay ra
It 6ng, It quét va sat 1o d4t 1am thiét hai nang
névé nguoi va kinh té. Nhiéu cong trinh trinh
giao thong, thily loi, nha cua, hoa mau, gia suc
d3 bi cubn tr61. Trong d6 xa Nam Pam va thi tran
it Ong thudc huyén Muong La bi thi€t hai nang
nhat, tong thiét hai udc tinh khoang 672 ty dong,
d6 1a chua ké dén nhiing hé luy nghiém trong lau
daivé moi truong va hé sinh thai [6].

Nghién ctru va du bdo mua 1é6n mot bai toan
c6 y nghia khoa hoc, tinh thuc tién va thoi su rat
cao,tuy nhiénday ciing 14 bai toan day kho khin
va phuec tap, dac biét la trong céc truong hop
mua 16n do su két hop cua cac hinh thé thoi tiét
nhu khong khi lanh, dai hoi tu nhiét dé1, bao, gid
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mua trong diéu kién dia hinh chia cit phic tap
nhu khu vyc Tay Bac Viét Nam.

Ngay nay trong du bao thoi tiét va khi hau,
cung v6i nhimg phuong phap du bao truyén
théng, cac md hinh s tri d3 thé hién 1a mot cong
cu hitu ich trong viéc du bao cac yéu td khi
tugngva duoc sir dung rong rai tai cac trung tam
du bao khi tuong trén khap thé gidi, trong do
phai ké dén d6 13 m6 hinh WRF (Weather Re-
search and Forecasting). Dy 1a mot hé thong
m6 hinh thoi tiét ¢6 nhiéu modul khac nhau, kha
linh hoat. Tur 14u da ¢6 nhiéu cong trinh nghién
ctru trong va ngoai nudesu dung mo hinh WRF
dé giai quyét cac bai toan vé& mua 16n, dic biét 1a
bai toan md phongda dat dugc nhitng két qua
quan trong gop phan khong nho trong cong tac
du bao mua l6n va canh bao som thién tai.
Kumar va cs. (2006) da sir dung mo6 hinh WRF
dé mo phong lai sy kién mua 16n ky luc xay ra &
khu vire Mumbai, An P9 vao ngiy 26/7/2005.
Két qua cho thay, m6 hinh WRF c¢6 kha ning mo
phong lai dot mua lon cling nhu cac dic trung
dong luc va nhiét dong luc coé lién quan, déng
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thoi ciing nhéan thiy co su két hop ciia nhiéu yéu
tb: vung ap thfip, hoi tu 4m muc thép, dia hinh,
4n nhiét,...da tao nén diéu kién thuan loi gay nén
tran mua 16n lich su [4].

O Viét nam ciing c6 rat nhidu nha khi twong
str dung dé nghién ctru dur bao mua. Nguyén Vin
Théng va cs. (2011) [1] thuc hién thir nghiém du
bao mua 16n bang mod hinh WRF cho khu vuc
Biéc Bo Viét Nam. Két qua thir nghiém cho thy,
m6 hinh WRF niam bit duge kha tot cac tim
mua, nhiéu khu vyc ¢ luong mua gan véi thuc
té, dic biét mo hinh da du bao duoc gia tri cuc tri
rét gan véi gia tri quan tric [1].

Xuit phat tir nhu cau thuc té d6 bai bao s&
tién hanh mé phongdot mua 16n dau thang
8/2017 & tinh Son La, mot dot mua 16n dién rong
dién hinh, bing mo hinh WRF.

2. Nguon sb li¢u va phwong phap nghién
cuiru

2.1 Nguén sb li¢u

Bai bao nay sir dung ba ngudn sb liéu chinh
gom:

- S liéu quan tric luong mua ngay tir ngdy
01-06/8/2017 tai 10 tram khi tuong, 2 tram thuy
van va 9 tram do mua trén dia ban Son La, téng
s6 ¢6 21 tram (bang 1).

- S liéu trudong ban dau GFS cung cip boi
Trung tim Dy bao Méi truong Qubcgia Hoa Ky
(NCEP) c6 d6 phan giai khong gian 1a 0,5 x 0,5
dd kinh vi, v6i 27 muc theo chiéu théng ding.

- S6 ligu mua TRMM 3B42.7 nhan dugc tir
Chuong trinh do mua nhiét d6i bang vé tinh
(Tropical Rainfall Measuring Mission) c6 do
phan giai 0,25°x0,25°d0 kinh Vi.

Bang 1. Danh sach va vi tri cac tram ldy so lieu mua

Loai n Vido Kinhdd Loai R Vidd Kinhdd
tram STT Tén tram bic déng fram STT Tén tram béc déng
1 QuynhNhai 21,85 103,56 Thuy 11 TaBa 21,43 104,05

2  Sonla 21,33 103,90 van 12 Xila 20,93 103,92

3 Muongla 21,52 104,03 13  Muong Trai 21,58 103,92

4 CoONoi 21,13 104,15 14 Muong Sai 21,63 103,73

qh 5 YenChau 21,05 10430 15 Km46 20,73 104,85
ml 6 SéngMia 21,06 103,73 °© 16 Km22 20,75 104,88
e 7 Bicyen 212510442 MW 17 TaNang 2090 10445
8 PhuYén 2126 10463 "% 18 Chiéng Mai 21,22 104,12

9  MocChau 20,83 10468 “ 19 SépCoép 2097 103,68

_— 20 NamXd 21,52 104,25

10 TaHoe 21,20 104,35 21  Thuan Chau 21,53 103,70

2.2 Phuong phap nghién ciru

1) Mién tinh

Trong bai bao nay, mo hinh WRF dugc su
dung vé6i ba ludi 16ng nhau va c6 do phan giai
tuong ung la: 54 km, 18 km va 6 km (hinh 1).
Mién 1 gdbm 100x98 diém luéi véi toa do tam 1a
21,38°N:112,94°E, mién 2 gdm 139x142 diém
ludi, mién 3 gom 151x139 diém ludi véi 32 myc
thang dung. Trong d6, mién 1 duoc thiét ké du
rong dé mo hinh ¢ thé ndm bt dugc cac qua
trinh hoan luu quy mé 16n anh huéng dén Viét
Nam; mién 2 dugc thu hep pham vi nhung du
bao trim 1anh thd Viét Nam; con mién 3 bao
trum khu vyc nghién ctru.
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2) So do vt 1y sir dung trong mé phong

Trong bai bao nay, bo tham sb vat 1y su
dung trong mé6 phong dwoc dan trong bang
2.S0 d6 tham sé héa déi luu (TSHPL) 14 mot
so d6 anh huong nhiéu nhéat dén kha ning mo
phong ctia mé hinh WRF d6i véi hién tugng
mua 16n. Cac so d6 TSHPL thuong duoc sir
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dung hién nay nhu: Kain-Fritsch, Betts-Miller-
Janjic, Grell-Devenyi,... trong d6 so d6 Kain-
Fritschcd wu diém nim bit duoc mua d6i luu
manh & cic ving dia hinh d6i nti nén ching
t6i da lua chon so dd TSHPL nay voi muc
dich phu hop véi dia hinh ctia khu vuc nghién
ctru [2, 3].

Bdng 2. Cdc so do vt Iy dwge sir dung trong nghién ciru

Loai so do Lop bién Tham ) Vivat ly Bucxa  Buc xasong
: hanh tinh  hoa doi luu may séng ngan dai
So d6 duoc chon YSU Kain- Thompson  Dudhia RRTM
Fritsch
3) Phuong phap danh gia tich lity 24 gid pho bién tir 20-80 mm, mot s6 noi

Dé danh gia kha ndng mé phong mura 16n cua
mo hinh WREF, bai bao thuc hién danh gia thong
qua cac chi s6 théng ké do 1a: sai s trung binh
(ME - Mean Error), sai s§ trung binh tuyét dbi
(MAE - Mean Absolute Error), sai sd binh
phuong trung binh quan phuong (RMSE - Root
Mean Square Error).

Trong bai bdo, mé hinh WRF dugc chay mo
phong tir ngay 01-06/8/2017, mé hinh duoc chay
lién tuc trong vong 6 ngay, thoi gian tinh luong
mua tich ity 14 tir 12 gio ngay hém trude dén 12
gio ngay hom sau (gio GMT).

3. Két qua va thio luan

3.1 Két qud mé phéng truong muwa tiv ngay
01-06/8/2017

Tir cac mién tinh da lua chon, két qua dau ra
ctia md hinh duoc chung ti hién thi bang phan
mém GrADS (V.2.0.2.0ra.2) [7]. Trong phan
nay vi khuén kho cua bai bao, chung t6i chi dua
ra ban d6 luong mua tich liiy mé phong trén
mién tinh 3d4y ciing 14 mién tinh c¢6 d6 phan giai
cao nhit trong 3 mién, gitup ngudi doc quan sat
mdt cach chi tiét va rd rang cac trung tim mua
16n trén khu vuec.

Két qua mo phong lwong mura tich liy 24 gid
tir ngy 01-06/8/2017 dugc dan ra trong hinh 2.
Tt hinh 2 ta thay, mo hinh mé phong khé rd
viing mua 16n ¢ khu vyc Tay Bac va ciing da gy
mua l6n trén khu vue Son La. Cu thé, luong mua

nhu Muong La, Quynh Nhai, Thuan Chau,... c6
luong mua tir 100-200 mm. Trong ngay 01 va
02/8, viing mua 16n nam & phia béc ctia khu vue
Tay Bic, tir ngay 3-5/8 ving mua Ién c6 xu
huéng dich chuyén dan xudng phia nam va mé
rong sang phia tay, di¢én mua va luong mua tich
iy trong nhitng ngay nay tang hon so véi hai
ngdy trudce, sang ngy 6/8 ving mura dich chuyén
han sang phia tiy 1am cho lwong mua tich liy
24h trén khu vuc giam di dang ké.

3.2 Danh gia kha nang mo phong mwa
loncia mé hinh WRF

Dé danh gia kha ning mé phong dot mua
16n nay ctia mé hinh WRF, bai bao tién hanh
nodi suy so liéu tir san pham mo hinh WRF vé
cac diém tram, tr d6 danh gia sai s ctia mo
hinh théng qua cac chi sb thong ké ME, MAE
va RMSE.

Két qua tinh toan cac sai s6 théng ké nay
dugc dan ra trong bang 3. Tir bang 3 ta thay,
nhin chung, mé hinh ¢6 xu thé mé phong
lwong mua tich liiy 16n hon so véi quan tric
(ME duong) dbi véi ca 3 mién, ngoai trir ngay
6/8 la ngay lugng mua moé phong nho hon so
v6i quan tric d6i v6i ca hai mién 2,3 véi gia tri
khong 16n (ME am); gia tri MAE dao dong tur
10-66 mm; sai s6 RMSE & ca 3 mién con
tuong d6i 16n, dao dong tir 13-82mm.
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Hinh 2. Luong mua tich lity (mm) 24 gio mé phong tir ngay 01- 06/08/2017

Total Precipitation(mm)_01/08/2017 Total Precipitation(mm)_02/08/2017 Total Precipitation(mm)_03/08/2017
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Hinh 3. Luong mua tich lily (mm) 24 gio tu vé tinh TRMM3B42.V7
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Bang 3. Két qua danh gid cdc sai s thong ké ciia 3 mién tir ngay 01-06/8/2017

Nt ME MAE RMSE

&Y Dol D02 D03 DOl D02 D03 DOl D02 DO3
01/8 152 20,6 224 249 321 447 330 359 602
02/8 22,5 228 233 236 253 321 275 309 452
03/8 29,1 364 382 425 547 662 492 632 822
04/8 338 419 33,1 341 446 533 376 402 569
05/8 56,6 425 436 567 468 567 1723 505 673
06/8 77 08 -46 134 102 129 170 12,1 159

Khi so sanh san pham mo phong tir mé hinh
WREF va dir liéu tir vé tinh TRMM 3B42.V7
(hinh 3), ta thdy mo hinh d4 ndm bét duoc phan
nao phan bd khong gian mua trén khu vuc
nghién ctru, con luong mua tich Ity c6 xu huong
cao so hon dit liéu vé tinh va sb liéu quan tric, &
mot s6 noi su sai khac nay con kha 1on; chi co
mot s6 it tram 1a thip hon quan tric nhu Béc
Yén, Ta Hoc (hinh 4).

3.3 Co ché giy ra dot muwa Ién tiv ngay 01-

600

06/8/2017trén khu vwc nghién ciru

1) Hinh thé thoi tiét

Dé xac dinh hinh thé thoi tiét giy nén dot
mua 16n dién rong kéo dai trong nhiéu ngay trén
khu vuc Son La, bai bao tién hanh phan tich ban
d6 hinh thé khi 4p bé mat va ban do truong
duodng dong duogc vé tir san phim dau ra ciia md
hinh tai cac muc 850, 700 va 500mb vao 00z (tir
hinh 5 d&n hinh 7) va téc d6 dong thang trén khu
vuc nghién ctru (hinh 8).

Tong lwong mua tich liily (mm) tir ngay 01-06/8/2017
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Hinh 4. Biéu do tong lwong muea tich lity 06 ngay tir 01-06/8/2017 tir s6 liéu quan trdc, mé hinh
WRF va dit liéu vé tinh TRMM3B42.7

Trén ban d6 bé mit ngay 01/8 (hinh 5a) ta
thay, mot dai thap bao gdm 4p thip nong phia
tdy, mot tim thap nho trén khu vire Pong Béc
B0 va mot tim thip nam trén luc dia phia déng
nam Trung Qudc. Trén cac ban do trén cao (hinh
5b, 5¢ va 5d), truong duong dong khong thé hién
dau hiéu gi dic biét, nén c6 thé noi, dai thap véi
ba tam thip nay phat trién dén do cao khong 16n,
dudi muc 850mb. Bén canh do6 dong thang tai
suon doén gio phia tay chi co téc do dudi 0,4m/s
va phat trién dén myc 700mb (hinh 8a). Vi viy,

mac du trén khu vuc da c6 mua dién rong nhung
luong mua khong 16n (hai tram c6 mua vira).

Sang ngay 02/8 (hinh 6), dai ap thip hoat
dong ¢ tang thip tir ngay 01/8 da manh 1én, dac
biét 1a xody thip Bac Bo da phat trién dén trén
muyc 500mb véi truc xody thap nay tuong ddi
thang dimg. Bén canh d6, dong thing ciing phat
trién cao hon, 1én dén muc 500mb (hinh 8b).Vi
vay, trén khu vuc mua da c6 cuong do 16n hon
va dién mua cling rong hon ngay 01/8 mot cach
dang ké.
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Hinh 5. Ban d6 mé phong khi dp bé mdt(BM) va truong duwong dong trén cao ngay 01/8/2017
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Hinh 6. Ban d6 mé phong khi dp bé mdt(BM) va truong dwong dong trén cao ngay 02/8/2017
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b) 850mb

a) BM
Hinh 7. Ban d6 mé phong khi dp bé mdt (BM) va truong dieong dong trén cao ngay 06/8/2017

Phan tich hinh thé khi 4p va dudng dong cac
muc trén cao cling nhu mit cit thang dimg cua
toc do gi6 thiang dung trong cac ngay 03, 04 va
05 ta thay, sy thay doi cua ching déu khong dang
ké so v6i ngay 02, nghia 14 cling v6i xody thuan
trén khu vuc Béc Bo hoat dong tir tﬁng thép Ién
dén trén myc 500mb va dong thing phat trién én
dén trén do cao nay, ngoai trir ngdy 05, ngay c6
dong thing phat trién manh 1én trén muc 300mb
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(hinh 8c). Vi vay, trong 3 ngay nay lugng mua
va di¢n mua trén khu vuc cling tang 1én so voi
ngay trude do.

Sang ngay 06/8, hinh thé thoi tiét tai cac murc
khi 4p da c6 nhitng thay d6i dang ké so véi cac
ngdy trude d6 khi xody thip trén khu vuc Bic
B0 noi trén di dich chuyén sang phia tiy va nim
trén khu vuc Thuong Lao. Bén canh do, tde do
dong thang trén khu vuc cling giam di mdt cach
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15 rét phd bién dudi 0,2my/s (hinh 8d), day ciing
13 thoi diém mua trén khu vue cling giam xudng
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mdt cach dang ké
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b) 02/8/2017
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Hinh 8. Mdt cdt thang ditng qua diém tram Son La (vi dg 21.3°N) ciia toc dé gié thang dimng (m/s)
mo phong luc 00zcac ngay 01, 02, 05 va 06/8/2017

2) Vin tai am

Téng 4m khi quyén 13 mét trong nhiing yéu t6
quan trong gop phan gay ra mua 16n, no ciing la
diéu kién can cho qua trinh hinh thanh mua. Van
tai Am ciia cot khi quyén tir muc 1000mb dén
500mb tir 01-06/8 trén mién 1 dugc dan ra trong
hinh 9. Két qua md phong cho thiy, ngay 01/8,
dai van tai am hudng tdytdy nam tir vinh Bengal
di chuyén theo hoan luu ciia gi6 mua tiy nam va
hdi tu vao xoay thuan hoat dong manh trén khu
vuc luc dia phia dong nam Trung Qudc, tri sb
van tai 4m trén khu vue nghién ctu dat khoang
40-60kgm-1s-1(hinh 9a). Sang ngay 02/8, ngoai
x04y thuan trén khu vuc Trung Quéc noi trén,
dong am theo hoan Iuu ciia gié mua Tay Nam
hoi tu vao ria phia nam ctia xody thip Béc Bo co
vi tri & khoang 24°N:106°E, nén trén khu vuc
Tay Béc B0 tri s6 van tai am d ting 1én va dat

khoang 60-80 kgm-1s-1 (hinh 9b). Trong céac
ngay tiép theo, xody thudn hoat dong manh trén
khu vuc Trung Qudc yéu dan cing véi d6 xody
thép trén khu vue Béc B hoat dong manh dan
1én nén dong vén tai 4m hudng tay-tiy nam tir
vinh Bengal theo hoan luu cua gié mua tdy nam
hoi tu vao xoay thip nay. Dén ngay 06/8, khi
xody thap dich chuyén sang khu vuc Thuong
Lao, tri s6 van tai am trén khu vuc nghién cuu
giam han, xudng khoang 20-40 kgm-1s-1 (hinh
9c¢).

Nhu vay co thé két luan rﬁng, dai van tai am
hudng taytady nam tir vinh Bengal di chuyén vé
phia dong déng bic 1a ngudn cung cip 4m chinh
cho dot mura 16n vao dau thang 8/2017 trén khu
vuc nghién cuu.
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Hinh 9. Vin tai am trén toan cét khi quyén tir 1000mb d@én 500mb (kgm-1s-1) lic 00z cdc
ngay 01, 02 va 06/8/2017

4. Két luan

Béng viéc str dung mo hinh WRF véi ba ludi
10ng nhau ¢6 d6 phan giai 1an luot 54, 18 va 6km
dé mo phong dot mura 16n xay ra trén khu vire Son
La, mot khu vuc c6 dia hinh bi chia cit manh mé,
tlr 01-06/8/2017,bai béo da dat dugc mot s6 ket
qua dang chu y:

1. B4 md phong duoc dot mua 16n voi két qua
cho thiy ving mua va dién mua tuong ddi phu
hop vé phan bd khong gian va din bién thoi gian
ctia mua,tuy nhién sai s vé lugng mura tich iy 1a
khé 16n.Gia tri MEdwong cho da sb truong hop,

diéu do cho thdy mé hinh mé phéng luong mua
16n hon quan tric; cac gia tri cia MAE va RMSE
con twong dbi 16n.

2. Budc dau xac dinh duoc nguyén nhan gy ra
mua 16n trén khu vuc Tay Bic n6i chung va khu
vuc Son La noi riéng, do 1a do sy hoat dong on
dinh cta rénh thip ¢ bé mat két hop véi mot xody
thap trén khu vic Bic Bo phat trién tir ting thap
1én dén 500mb da mang mot lugng 4m 16n tir vinh
Bengal vao khu vuc nghién ctru.Tuy nhién sy
phan héa mua trén khu vue do su chia cit cua dia
hinh & day chua dugc giai quyét triét dé.
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USING WRF MODEL TO SIMULATE AND DETERMINE THE MECH-
ANISM CAUSING HEAVY RAINFALL IN EARLY AUGUST 2017 IN
SON LA PROVINCE

Nguyen Viet Lanh and Nguyen Thi Thanh Lam
Hanoi University of Natural Resources and Environment

Astracts: In this article, mesoscale model WRF was used to simulate heavy rainfall phenomena
from 01 to 06/8/2017 in Son La province, the model runs with three nested domains with horizontal
resolutions of 54 km, 18 km and 6 km, respectively. Data used in this study including GFS data pro-
vided by NCEP in 0,5 x 0,5 longitude/latitude resolution and 27 vertical levels, combined with data
of TRMM 3B42 satellite andobservation data. The results showed that the model rainfall areas and
rainfall amounts are usually larger than observed, model captures somewhat spatial distribution
and evolution over time of regional rain. The article also identifies the mechanism that causes heavy
rainfall over the area: It is due to the combination of trough on the surface with cyclone growing from
the lower layer up to 500mb level. In addition, terrain effect and West Southwest moisture transport
which originate from Bengal are also important factors that contribute to this widespread heavy
rain.

Keywords: Simulation, Heavy rainfall, Weather patterns causing heavy rainfall, WRF.
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