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Tém tit: Trong nghién ctru nay, co che gy mua l6n tai Phu Quoc tur 1/8-5/8/2019 duoc
phan tich dya trén s6 liéu mua quan trac s liéu mua vé tinh va s6 liéu FNL. Két qua nghién
ctru cho thay, mua 16n tai Pha Qudc gin lién voi sy ting cudng manh mé ciia gié mia mua
hé Chau A, c6 mbi lién hé chat ché véi chi sé VSMI. Sy ting cudng clia gié miia mua hé
nay nam trong pha hoat dong manh ciia BSISO véi chu ki khoang 30 ngay. Su hoat dong
ctia dao dong ndi mua khién cho ap thip & An P9 va Tay Thai Binh Duong khoi sau, tao
nén khu vuc hoi tu gié manh tai Phu Quéc va giy ra mua Ién cho khu vuc nay.

T khoa: Mua 16n; Dao dong ndi mua; Hoan luu quy mo 16n.

1. Mé dau

Mua I6n xuét hién thuong xuyén ¢ Viét Nam tir thang Tu dén thang Muoi Mot va gay
ra nhimg hdu qua nghiém trong nhu 1a quet va sat 16 dat [1-8], do do, rat nhiéu nghién ctru
da duoc thyc hién nham tim hiéu co ché gay mua 16n @ ¢ Viét Nam. Mua 16n ¢ Bic B thuong
dugc gay ra boi sy két hop cua nhiéu hinh thé thoi tiét khac nhau nhu xody thuan nhiét doi
két hop véi gié dong nam, xody thuan nhiét d6i két hop voi khong khi lanh, khong khi lanh
két hop v6i hoi tu gi6 tin phong, ranh thip nong phia tay két hop véi khong khi lanh...[2-3].
O Trung B, mua 16n thuong gy ra boi bio, ap thp nhiét d6i, dai hoi tu nhiét d6i két hop
vo1 khong khi lanh hodc két hop véi sy hoat dong manh cua ria ludi 4p cao can nhiét Thai
Binh Duong. Déc biét, day Truong Son c6 vai tro nhu mdt bire tuong chin, chin cac dong
muc thap, khién cho mua & Trung Bo thuong co cuong do 16n va gay 1a lut trén pham vi rong
[4-8]. O Nam B6, mua chil yéu gy ra béi gié mua tdy nam va mua thuong tang khi c6 su
hoat dong manh cta gié mua tdy nam [9-—12]. Cac nghién ctru cho thdy trong thoi ki hoat
dong cua gidé mua tdy nam, lwong mwa c6 mdi lién hé kha rd rang véi chi s6 dao dong nam
[12].

Céc nghién ctru gan day cho thiy mua 16n dién rong & Nam B thuong lién quan dén sy
phat trién cta cac dao dong ndi mua [10, 13, 14] chi ra rang MJO, song Kelvin, song Rossby
xich dao va sy twong tac giita cac song ndy c6 tac dong 16n t6i su bién déi cua truong mua
tai Nam B9. Trong khi MJO c6 anh hudng lon nhét ca vé luong mua va di€n mua, séng
Rossby xich dao c6 tac dong nho hon va c6 anh huong manh tai khu vie phia bac ctia Nam
Bo. Anh huong cua song Kelvin xép thir ba va chi rd rang & khu vuc phia nam cua 12°N. Cac
tac gia chi ra rang mua 16n & Nam B c6 xu hudng tang trong cac pha am cua MJO va cac
song xich dao két hop d6i lwu. Trong khi MJO tac dong toi do day cua dong gio tdy am va
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do dut gio, song Rossby xich dao lai tac dong t61 hoi tu am & cac myc thap ting dbi luu, dan
den su phat trién cta ddi luu sdu gy mua 16n. Tuy nhién, su thay doi cua profile gié va do
am trong viéc gay ra mua 10n tai Nam B0 lai khong that rd trong cac pha 4m cia song Kelvin
xich dao.

Thong ké trong 29 nim (1981-2009), nghién ctru [1] cho thidy mua 16n & Nam B c6
lién quan chat che dén sy phat trién ctia dao dong ndi mua. Mua 16n & khu vire khi hau nay
thuong xuét hién vao thang Tam va thang Mudi, trung véi hai cuc dai cua dao dong ndi mua
trong giai doan ndy. Nghién ctru ciing cho thay, trong pha hoat dong ctia dao dong ndi mua,
cac song dang nhidu dong nhiét d6i tir TAy Bac Thai Binh Dwong phat trién manh vé phia tay
béc, t6i ban dao boéng Duong, tao nén khu vue dbi Ivu manh di chuyen sang phia tay, la
nguyén nhén chinh dan dén sy xuit hién mua 16n. Nghién ctru ciing nhin manh vai trd cia
hé théng séng ngoai nhiét d6i, 1am ting cudng hoan luu cua séng dang nhidu dong nhiét doi
gdy mua lén & Nam Bo.

Pht Qudc nim & phia tdy nam cua ving Nam B0, 13 ctra ngd don gié mua mua he. Tur
ngdy 1/8/2019 dén 5/8/2019, tai Nam B6 va dic biét 1a Phti Qudc xuét hién dot mua 16n ki
luc voi tong lugng mua dat trén 1000 mm, dang ké nhat 1a ngay 2/8 va 5/8 lugng mua tai Phu
Qudc dat 1an luot 168 mm va 265 mm. Pay 1a dot mua 16n di thuong, da giy ra rat nhiéu
thiét hai vé kinh té xa hoi cho khu vuc nay. Mac du la dot mua 16n gay hau qua nghiém trong,
kha ning du bao ctia mé hinh s trong dot mua 16n ndy con rat han ché. Nghién ciru hudng
dén phan tich co ché gdy mua 16n nay, nhiam ting cudng su hiéu biét vé cac nguyén nhan giy
mua 16n & Pha Qudc.

2. S6 liéu va phwong phap nghién ciru

2.1. 86 liéu thu thdp

S6 liéu mua quan tric tai 10 tram: Pha Quéc, Bac Liéu, Can Tho, Con Dao, Déng Phu,
Rach Gi4, Vi Thanh, Ta Lai tir 1/7/2019 dén 15/8/2019 dugc cung cap boi Tong cuc Khi
tugng Thiy vin dung dé dé xac dinh nhitng ngay mua 16n dién rong & Nam Bo va Phi Quéc.
S liéu mua vé tinh PERSIANN [15] duoc st dung dé thé hién phan bd mua trén khu vuc
nghién ctru, day 1a b s6 liéu mua duge uée luong tir v¢ tinh dia tinh st dung mang than kinh
nhén tao va 1a bd sd liéu mua duoc s dung rat phé bién cho nghién ciru mua vung nhiét doi
& thoi diém hién tai. Bo sb liéu dugc cho trén d6 phan giai 0.25°x0.25° kinh vi va dugc phat
trién béi dai hoc California.

Dé nghién ctru sy phat trién cta hoan luu quy mé 16m, s6 liéu ENL [16-17] dugc cung
cap bai NOAA dugce st dung. Bo s6 lidu nay dugc d6ng hoa boi mé hinh toan cau (GFS) va
dugc cho trén do phan giai 1°x1° kinh vi. S6 liéu | ngay dugc lay trung binh tir 4 obs phén tich:
0000, 0006, 0012, 0018. Pong thoi, dé biéu dién su phat trién ctia ddi luu, sé lidu phat xa
song dai (OLR) v6i d6 phan giai 2.5°x2.5° kinh vi dugc sir dung [18]. Cac nghién clru trude
day da cho thay s liéu OLR 1a mot chi s rat tot dé chi thi cho sy phat trién ctia d6i luu sau
vung nhi¢t doi.

2.2. Phuong phap nghién curu

Dé phan tich sy phat trién ciia gié mua mua hé trén khu vuc Viét Nam, chi s gio mua
mua hé VSMI [9, 19] duge sir dung. Chi sé gié mua dugce tinh toan dya trén trung binh gi6
vi hudng trong khu vuc 5°N—15°N; 100°E-110°E v6i cong thirc VSMI = U850hPa (5°N—
15°N; 100°E—110°E). Két qua nghién ctru dya trén s liéu tai phan tich trong vong 30 nim
clia cac tac gia ndy di cho thdy VSMI phan anh rat tot su phat trién ctia hoan luu quy mo 16n
cua giéo mua mua he, déng thoi cho méi lién hé chit chd vai su thay ddi lugng mua ¢ Viét
Nam.

Nghién ctru st dung céc chi s6 dao dong ndi mua PCI1, PC2 cua MJO va BSISO [20],
cac chi s nay duoc xay dung dua trén cic gia tri ctia thanh phan chinh khi ap dung phuong
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phap ham truc giao mo rong (Extended EOF) [21] Ién gia tri di thuong cua OLR trong giai
doan 1979-2019. D€ xay dung chi s6 dao dong ndi mua cho thoi gian thuc (real-time), gia
tri di thuong cia OLR dugc chiéu 1én cac EOF nay.

3. Két qua va théo ludn

3.1. Cac dac trung muwa va hoan luu quy mé lon lién quan

Ti 1/7 dén 15/8, & khu vuc Nam Bo xuét hién 3 dot mua chinh. Dot 1 tir 1/7 dén
7/7/2019, dot 2 tir 16/7 dén 20/7/2019 va dot 3 tir 1/8 dén 5/8/2019 (Hinh 1). Trong do, dot
mua thtr 3 c6 cuong do lon nhét, véi luong mua phé bién tir 30 dén 50 mm/ngay, dac bi¢t &
Phu Quéc, lwong mua dat duoc tir 100 dén trén 250 mm/ngay. Mic du luong mwa phan b
khong déng déu giita cac tram, tuy nhién c6 thé thiy mot xu thé chung, lwong mua tai cac
tram ting dan trong cac giai doan tang cua chi s6 gidé mua VSML Gia tri cia VSMI cang 16m,
lwong mua quan tric duoc cang cao, diéu nay cho thay mbi lién h¢ chat ché gitra chi so gio
mua mua hé va mua & Nam B va dic biét 1a Pht Quéc. Tai mot sb tram, mua c6 xu thé xuat
hién tré hon so véi cuc dai VSMI khoang 1-2 ngay. Tuy nhién, c6 thé khang dinh, su xuét
hién ctia mua 16n tai giai doan nay lién quan dén sy manh 1én cta hoan luu gié mia mua hé
¢ khu vye giéo mua Nam A.

Sy phat trién ctia mwa vé tinh va hoan luu quy mé 16n trong giai doan mua tir 29/7 dén
5/8/2019 dugc thé hién trong Hinh 2. Tuong dong v6i két qua thé hién tir mua quan tric, mua
16n chu yéu tap trung tai Phii Qudc va mot sb tram ¢ phia nam ctia Nam B6. Mua bat dau
xudt hién tir 29/7 duéi dang mot dai mwa hep tir Malaysia tGi phia nam Bién Pong va lién tuc
duy tri trong cac ngay con lai. Luong mua tang dan trong cac ngay 1/8-5/8 va c6 xu hudng
di chuyen sang phia dong. Co thé thay, su ting cuong ctia mua tai Nam B trong giai doan
nay xuét hién dong thoi véi sy ting cuong ctia mua tai khu vuce gié miia mia hé An Do va
gi6 mua mua hé Ty Bic Thai Binh Duong. Do d6, nguyén nhan giy mua & Pht Quéc trong
giai doan nay khong chi don thuan gdy ra boi cac qua trinh quy mo dia phuong, ma lién quan
dén sy phat trién ctia toan bo hé thong gié mua mua he Chau A.

Dé khiang dinh cho nhan dinh nay, sy phat trlen cta hoan luu quy mo lon trong giai doan
mua lon nay duge the hién trong Hinh 2. Trong sudt giai doan nay, gio tdy nam c6 cuong do
manh d4 phat trién rat nhanh, tao thanh mot dai 16n tir bién A rap, qua An D9, ban dao Dong
Duong va mo rong té1 Tay Thai Binh Duong. Cac dong vuot xich dao tir nam ban cau 1én
béc ban cau, dic biét tir Chau Uc, qua Maritime Continent t&i ban dao Dong Duong ciing ¢
su ting cudng 1d rét. Co thé thiy tai khu vuc gié mia mua hé An P9, sy ting cuong cia gio
mua tdy nam da van chuyén mot lugng 4m 16n tr vinh Bengal, gdy mua 16n tai khu vuc
Bangladesh va phia tay ciia Myanmar. Dy nai Dawna chay doc dat nuéc Myanmar dong vai
trd nhu mot buce tuong chin, chin cac dong gié tdy nam muyc thip, gy nén mua 16n & suon
phia tay cua day nui nay. Tai khu vuc gi6 mua Tay Bic Thai Binh Dwong, mua tap trung chi
yéu tai cac xody thudn nhiét d6i ¢ phia dong va phia bac Philippines. Mua 16n & Phu Qudc
nam & khu vuc chuyén giao ctia hai hé théng nay.

Dé tim hiéu nguyén nhén cua sy tang cudng cua gié mua tdy nam trong giai doan nay,
gia tri 4p suét mure bién dugc vé trong Hinh 3. Co thé thiy, trong ngay 28/8/2019, gi6 tay
nam tuong d01 yéu va chi gi61 han ¢ khu vyc An D6 Duong va phia nam Bién Dong, do su
phat trién yeu clia ving ap thap tai khu vuc phia bac An 6. Tuy nhién, sang ngay 30/8/2019,
vung ap thip & An Do khoi sau rat nhanh lam ting cuong gio tdy nam ¢ phia nam khu virc
ap thap nay. Pong thoi v6i d6 1a sy mé rong cua khu vie ap thp tai Tay Thai Binh Duong,
bao phit mot khu vuce rong 16n tir Bién Dong t6i gan trung tim Thai Binh Dwong. Mot mit,
su mo rong cia khu vuc ap thap tai Ty Thai Binh Duong 1am ting cudng gié tay tai Bién
bong, mat khéc, sy giam 4p nay tao diéu kién thuan loi dé hinh thanh nén cac ap thép va bao
nhiét d6i. Vi nhiét d6 mat nudce bién dugc duy tri cao, két hop voi do dat gio 1on trong nira
dau thang Tam (Hinh 4), trong giai doan nay ddi luu sau d lién tuc phat trién manh. Cac
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ngay tiép theo, viing ap thip tai Tay Thai Binh Duong tiép tuc khoi sau, két hop véi ving ap
thap tai An Do, hinh thanh nén dai gi6 tiy nhiét déi manh tir An D6 Duong t6i Tay Thai Binh
Duong. Voi nguén am ddi dao duoc cung cép tai cac khu vuc bién c6 nhiét dd bé mit cao
nay, su hoi tu ctia d6i gio tdy nam dé dang tao nén cac to chic ddi luu sau va gy mua 16n.
Khu vic Pha Quéc luc nay nim & khu vye hoi tu ciia 3 d6i gié chinh: gi6 tay tir vinh Bengal,
dong gi6 vuot xich dao tir Chau Uc 1én bic ban cau va dong gié tay bac & Bién Pong. Sy hoi
tu manh cua cac doi gio da din dén sy xuét hién ctia mua lén & khu vue trong giai doan nay.
Do gio6i han cua khu vuc hdi tu chi & Pha Quéc va mét sd khu vuc phia nam ctia Nam B9,
diéu nay ciing giai thich tai sao mua 16n chi tap trung & khu vic ndy ma khéng mé rong 1én
toan bd Nam Bo. Khu vuc 4p thap tai Tay Thai Binh Duong tiép tuc khoi sau va duy tri dén
ngay 15/8/2019. Cac ngay sau do, gi6 tdy nam suy yéu va chi dugc gioi han thanh mot dai
hep tir Bengal t&i phia nam Trung Quoc Sy suy yéu cua gié mua ty nam ciing dong thoi véi
su giam cua cuong do mua tai Pha Quoc.
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Hinh 1. Gié tri mua quan trac (cot mau den) va chi s gio miia VSMI (dwong lién) tir 1/7-15/8/2019.
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3.2. Vai tro cua dao dong noi mua

Su mé rong va khoi sdu ctia khu vuc ap thap tai An D6 va Tay Thai Binh Duong tir 29/7
dén 15/8 cho théy su hoat dong ctia dao dong ndi mua ciia gié mua mua hé Chau A véi chu
ki khoang hon 30 ngay. Su hoat dong cua dao dong ndi mua nay duoc nhan thdy rd nét hon
trong Hinh 5. C6 thé thay, trong giai doan mua 16n & Phii Qudc, c6 mot su di chuyén rat on
dinh tir phia tay sang phia dong ctia hé théng d6i luu sau. Téc d6 di chuyén sang phia déng
ctia hé thdng ddi luu nay vao khoang xap xi 6 m/s, twong duong véi toc do di chuyén thuong
thdy ctia dao dong Madden Julian (MJO) va dao dong mua hé bic ban cau (BSISO). Déi luu
sdu xudt phat tir khoang 60°E, phat trién rat manh & khu vuc An D6 Duong. Khi dén Maritime
Continent, ddi luu suy yéu do dja hinh nhung van tiép tuc di chuyén sang phia dong véi tc
d6 khong ddi. Sau khi vuot qua Maritime Continent téi khu vuc Tay Thai Binh Duong, ddi
Iru ¢6 dau hiéu manh trd lai va tiép tuc di chuyén tiép sang phia dong. Do do, co thé khing
dinh, mua 16n & Phu Quéc trong giai doan nay co lién quan dén su hoat dong cua dao dong
ndi mua cua gié mua mua hé Chau A véi chu ki uée luong khoang hon 30 ngay. Diéu nay
ciing giai thich sy khoi siu ddng thoi cta hé thong ap thip tai An D6 va Tay Thai Binh Duong

tr ngay 29/7-15/8/2019.
Anomalous OLR (7.5S-7. 5N)
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Hinh 5. Biéu d6 di thuong OLR tir ngay 1/7 dén 16/8.

Dé nhan dién dao dong ndi mua trong giai doan nay, chi s6 dao dong ndi mua [20] dugce
biéu dién trong Hinh 6. C6 thé thay, gia tri PC1 va PC2 ung v6i dao dong MJO trong giai
doan nay rat yéu (nhé hon 1 d6 1éch chuan), do @0, su di chuyén sang phia déng cuia ddi luu
sdu trong giai doan nay khong lién quan dén su phat trién cia MJO. Tuy nhién, c6 thé thay
tir 30/7 dén 15/8/2019, PC1 va PC2 ctia BSISO dat gia tri rat 16n, x4p xi 2 d6 1éch chuan, cho
thdy sy hoat dong manh ctia BSISO trong giai doan nay. Pic biét tir khoang 1/8 dén 16/8,
cac gia tri PC1 va PC2 déu dat cuc tri, trung voi giai doan xuat hién mua lén tai Phi Quéc.
Do d6, c6 thé khang dinh, mua 16n tai Phu Qudc trong giai doan nay giy ra boi dao dong
BSISO cua gié mua mua hé Chau A, véi chu ki khoang hon 30 ngay.

Ning lugng ddi Iuu tiém tang (CAPE) 1a tich phan ctia ning luong ciia mot phan tir trong
qué trinh di chuyén thang dtmg khi d6i luu dugc giai phong. CAPE cang 16n cho thay ning
luong tiém tang cang 16n, c6 thé gay 1én dong thing rat manh, 1a méi truong thuan loi dé
xuét hién cac hién tuong cuc doan nhu gi6 giat, mua lon, mua dé... Trong nghién clru nay,
gia tri CAPE bé mit dugc phan tich dé nhan dinh co ché gdy mwa 16n tai Pha Qudc (Hinh 7).
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C6 thé thiy trong sudt giai doan mua 16n, khu vye Phit Qudc nam trong ving c6 gia tri CAPE
16n (> 1200 J/kg). Gia tri CAPE 16n nay 1a mot phan cua dai CAPE 16n tir An Do Duong t6i
Tay Thai Binh Dwong. Gia tri CAPE 16n nay giai thich cho sy hinh thanh cua cac vung doi
luu 16m, gay mua 16n tai Phu Quéc. Su hoat dong ctia BSISO da tao nén cac khu vuc héi tu
am muyc thap 16n, cung cap ngudn am ddi dio trong 16p bién, khién khi quyén & trong trang
thai bat on dinh c6 diéu kién 1én. Twong tu nhu cac phan tich trude, gia tri CAPE 16n chi
dugc quan sat théy & Phu Quéc va khu vuc phia nam Nam B9, do d6, mua 16n chi phé bién
& Phtt Qudc ma khong phat trién 1én cac khu vuce khac cia Nam Bo va Tay Nguyén.
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Hinh 6. Céc chi s6 MJO va BSISO trong cung giai doan [22].

Surface CAPE 2 August 2019

—] — — —
7200 1500 1800 2100 2400 2700 3000 7200 1500 1800 2100 2400 2700 3000

Surface CAPE 3 August 2019 Surface CAPE 4 August 2019

— — — —
7200 1500 1800 2100 2400 2700 3000

Hinh 7. Gia tri CAPE bé mit tir ngay 1/8 dén 6/8/2019.



Tap chi Khi twong Thiy van 2021, 725, 39-48; doi:10.36335/VNJHM.2021(725).39-48 47

4. Két luan

Nghién ctru tim hiéu co ché gay mua 1on tai Nam B tir ngay 1/8 dén ngay 5/8/2019, sir
dung s6 liéu mwa quan trac, mua vé tinh va sb liéu FNL, mot s6 két qua chinh thu dugc nhu
sau: (1) Mua 16n xuét hién dong thoi véi su ting cudng cta gié mua mua heé tai khu vuc Viét
Nam, duoc biéu dién thong qua cta chi s6 VSMI; (2) Sy tang cudng cua gié mua mua hé
trong giai doan nay lién quan chat ché den su phat trién cta dao dong ndi mua cua gi6 mua
mua hé Chau A (BSISO); (3) Su phat trién ctia dao dong ndi mua khién cho khi 4p tai An Do
va Tay Thai Binh Duong giam manh, ting cudong gid tdy nam va dong vuot xich dao, hoi tu
va gdy mua 16n tai Nam BJ.

DPong gop cua tac gia: Xay dung nghién ciru: N.D.M.; Lya chon phuong phap nghién ctru:
N.D.M., HT.H,, V.Q.T.; Xt 1y s0 li¢u: H.T.H., V.Q.T.; Vi€t ban thdo bai bdo: N.D.M.,
V.Q.T., H.T.H.; Chinh stra bai bao: N.D.M.

Loi cdm on: Nhém nghién ctru xin chan thanh cam on sy hd trg cta dé tai khoa hoc cong
nghé cip B6 TNMT “Nghién ctru hoat déng cua tin phong (Trade wind) va anh huéng dén
thoi tiét, khi hau & Viét Nam”, ma sb: TNMT.2021.562.05 trong viéc thuc hién va cong bd
nghién ctru nay.

Loi cam doan: Tap thé tic gia cam doan bai bdo niy 13 cong trinh nghién ciru cta tap thé
tac gia, chua duoc cong bd & dau, khong duoc sao chép tir nhitng nghién ctu trude day;
khong c6 sy tranh chip lgi ich trong nhom tac gia.
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Mechanism causing extreme heavy rainfall during 1-5 August
2009 at Phu Quoc island
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Abstract: In this study, the mechanism of heavy rainfall in PhuQuoc from 1/8-5/8/2019 is
analysed based on the observation rainfall, satellite rainfall and FNL data. The results show
that heavy rainfall in PhuQuoc is associated with the enhancement of westerly monsoon
which can be defined by VSMI. This westerly enhancement is closely related to the
activation of intraseasonal oscillation with the cycle of about 30 days over Indian Ocean
and North Western Pacific. The results also show that the deeping of monsoon trough over
the two regions lead to the strong moisture convergence over PhuQuoc and induce heavy
rainfall in this island.

Keywords: Heavy rainfall; Intraseasonal oscillation; Large—scale circulation.



