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Tém tit: S liéu mua vé tinh GSMaP duge thu thap va phén tich cho 71 con bao anh
hudng truc tiép dén Viét Nam trong giai doan 2000 dén 2020 nham xem xét cac dic diém
phan b mua bio theo cac ving d6 bo ciing nhu theo cudng dd bio. Két qua phan tich cho
thiy cuong d6 mua bio trung binh ¢ ving 3 thudng 16n hon dic biét ¢ thoi diém 12h
trude khi bio d6 bo va gia tri cuc dai mua nam & khoang cach ~100km tinh tir tam bao.
Cuong d6 mua trung binh nhin chung ty 1€ thuan véi cudong do bao va gia tri cuc dai mua
tién gén vé phia tim bdo hon khi bao di vao dat lién. Phan bd cua ving mua cyc dai trong
hau hét cac truong hop chu yéu tap trung & phan phia trudc va bén trai so voi hudng di
chuyén cua bdo, ngoai trir nhitng con bdo dd bd & ving 4 va 5 c6 vung mua cuc dai 1éch
sang phia bén phai theo huéng chuyén dong.

Tir khéa: Phan b6 mua bio; Bio d6 bd Viét Nam; S6 liéu mua vé tinh GSMaP.

1. Giéi thi¢u

Viét Nam 1a mot quic gia co bd bién trai dai tir bac xudng nam, hang nam thuong
xuyén chiu anh hudng cua ap thap nhiét déi va bio, hé qua 1a cac dot mua 16n kéo dai trén
dién rong dan dén cac hién tuong thién tai nguy hiém khéac nhu 1ii lut, 10 quét, sat 1o dat...
lam thiét hai nang né ca vé tinh mang 1an tai san ctia con nguoi. Chinh vi véy, bai toan dy
b4o mua ndi chung, mua 16n noi riéng va dic diém phan bd mua khi c6 bao d6 bo 1a vo
cing quan trong, ¢ ¥ nghia thuc tién rat 16n va ludn 1a thach thirc d6i voi cac du bao vién
thoi tiét.

Trén thé gidi da c6 nhiu nha khoa hoc quan tim dén van dé xem xét sy phan bd cua
mua bio, dic biét trong nhimng truong hop khi bdo d6 bo ciing nhu xem xét mdi quan hé
ctia n6 voi cac nhan t6 anh huong khac. Nhimg nghién ciru tir rat som phan tich dua trén s6
lidu quan trac mua khi bao d6 bo cting dé chi ra rang khu vyc mua 16n thuong nim & phia
bén phai ciia qui dao bdo khi bio tién gan vao bd [1-2]. Su bat ddi ximg ciia truong mua vé
phia bén phai ciia qui dao bao thuong do hdi tu muc thap di kém vdi sy twong phan ma sat
bé mit dat-bién [3]. Tuy nhién mot vai nghién ctru tir s6 lidu quan tric khac cho thay cuc
dai mua nam vé phia bén tri cta qui dao trong mot s6 con bao d6 bo, didu nay co nghia la
su twong phan ma sat bé mat dat-bién khong phai 1a nhan t6 ludn luén anh huong dén su
bét dbi xtg cla truong mua bio trong qua trinh d6 b [4]. [5] da st dung san pham vé tinh
TRMM tir 1998 dén 2000 dé xac dinh phan b mua trong 260 con bdo trén cac ving dai
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dwong nhiét doi toan cau. Téap sb liéu cia cac con bao duge phén chia theo 3 cap tng Vi 6
ving bién gom TS (gi6 cuc dai < 33 m/s), CATI2 (gi6 tir 3448 m/s), CAT35 (gid > 49
m/s). Két qua cho thay nhin chung mua 16n véi cuong 6 R > 10 mm/h chiém khoang 15%
& khu vyc gan tim bao nhung déng gop t6i 50% vao tong lugng mua. Vi tri cia cuong do
mua trung binh theo hudng phuong vi cuc dai ¢6 xu hudng dich vé viing ban kinh nho hon
khi cudng d6 bio tang 1én. Nhitng con bio ¢ ving bién An Do Duong c6 cudng d6 mua
trung binh theo hudng phan vi 1a 16n nhét trong 6 ving bién. Phan bd cuong d6 mua trung
binh & vung Pai Tay Duong va tdy Thai Binh Duong la twong tu nhau trong khi nhitng con
bdo ¢ phia dong va trung tdm Thai Binh Duong c6 cuong d6 mua trung binh nho nhat,
nguyén nhén co thé do diéu kién nhiét d6 mit nude bién lanh ¢ khu vuc nay. Nghién ctu
ciing chi ra rang gi4 tri cuong do mua ddi ximg truc 16n hon 5Smm/h thuong nam trong vong
ban kinh 50 km tinh tir tim bdo, sau d6 giam dan vé gi4 tri Imm/h & ban kinh khoang 250
km. Trong nghién ctru khac, [6] d3 chi ra rang tinh bit d6i xtng ctia mua béo lién quan dén
do dut gio thang dimg moi trudng va tinh bat ddi xting nay bi anh huong dang ké khi do
duat g10 thang dimg 16n hon 5 m/s. Rat nhiéu cac nghién ctru khac [7-9] cling da chi ra tinh
bat dbi xung cua truong mua khi bao d6 bd con bi anh huong dang ké boi chuyén dong bao
va tinh bat dong nhat ciia bé mit. Gan day, nghién ctru ciia [10] da phan tich sy phan bd dbi
xtng va bat dbi ximg ctia mua trong 133 trudng hop bao do bd vao Trung Qudc st dung s6
lidu vé tinh TRMM 3B42 tir nam 2001 dén 2015. S6 liéu tai phén tich truong gio ngang cua
NCAR/NCEP ciing dugc st dung dé xem xét murc d6 anh huong cia do duat gio thang ding
qui mo 16n dén su phan bd mua bio. Két qua phan tich da chi ra rang tinh ddi xing cta
truong mua c6 quan h¢ chat ché véi cuong do bao, cd nghia 1a nhiing con bao manh hon sé
¢6 cac dic trung 16n hon gém cuong do mua trung binh, cudng d6 mua ddi xing cuc dai
trung binh, tong lugng mua trung binh, dién tich ving mua trung binh, ty 1& ctia thanh phan
d6i xtmg so v6i tong lwong mua. Mic do anh hudng ciia cudng do bao thuong tap trung
trong khoang thoi gian trude 24h va sau 24h tinh & thoi diém d6 bo. Tuy nhién, mot s diac
trung cyc dai nhu cudng do mua, dién tich ving mua, tong lugng mua lai khong thé hién
mdi quan hé chit ché véi cudong do bao. Diéu nay cho thiy sy anh hudng ciia mot vai nhan
t6 khac nhu d6 dut gié thing ding ctia moi truong, sy twong tac voi cac hé thong thoi tiét
qui m6 16n hodc dia hinh. Cac nhén t6 nay anh huong dén ving mua bat ddi xtng cuc dai
cua cac con bao trong qua trinh d6 bo. Trong trudong hop do dut gio thang dung yéu (<
5m/s) thi d twong phan dat-bién 1a nhan t& anh huong dén su phan bd bt dbi xtng cia
truong mua khi bio d6 bo.

O Viét Nam, nhiing nghién ctru lién quan dén dic diém muwa bao, dic biét trong truong
hop khi bio do bd van con 1a mot khoang tréng can nghién ctru. Nghién ctru cia [11] vé
dic diém khi hdu ciia mwa bio sir dung s6 lidu lugng mua ngay cua 15 tram khi twong &
ving duyén hai Viét Nam trong giai doan 1961-2008 cho thdy mua bdo cuc dai xay ra tir
thang 7 dén thang 9 & khu vuc phia bic trong khi & mién Trung thuong dat cuc dai vao
thang 10-11. Riéng cac tram & khu vuc phia nam thi lugng mua tong cong nhin chung
khong c6 sy dong gop cia mua bdo. Bén canh do, trong nhitng nam El Nifio (La Nifia) thi
cuong do mua bio va cuong do cta nhing ngay mua 16n ¢ khu vyc mién Trung giam
(ting) dang ké vao thang 10—11. Cac nghién ctru khac da thuc hién ¢ trong nude c¢6 sir dung
dir liéu vién tham chu yéu la str dung v¢ tinh dia tinh va radar mat d4t va hau nhu méi dung
& viéc phat hién may, mua va cac hién tuong nhu dong, 16¢, chir chwa co nghién ctru nao vé
cdu triic cac hé thong gay mua hodc phan bd mwa noi chung, dic biét 1a mua do bdo. Pién
hinh nhu: [12] da thtr nghi€ém st dung anh may vé tinh dia tinh GMS-5 trong udc tinh kha
ning gy mua cho mot khu vuc tir cac kénh anh hong ngoai nhi¢t; [13] nghién clru xay
dung quy trinh nhan biét va theo ddi cac hién tuong thoi tiét nguy hiém nhu t6, 16c, mua da,
mua 1én cuc bd bang hé thong radar thoi tiét & Viét Tri, Phu Lién va Vinh; [14] da thu
nghiém str dung dit liéu radar thoi tiét & Tam Ky va Nha Trang dé xdy dung céc chi tiéu
canh bao mua va nhan biét dong dua vao do phan hdi cho khu vuc trung Trung Bg. Céc
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radar thoi tiét sir dung & cac co quan nghiép vu méi chu yéu dé xac dinh vi tri tam bao,
danh gia vé kha niang mua di kem bao theo phuong phap truc quan. Nhimg quan trac bang
radar mat dat bi han ché boi tim quét, nén chi quan tric duoc bao khi da vao trong khoang
cach 200-300 km, nhu vay s€ han ché viéc theo ddi su thay ddi céu tric truong mua bao
trong qua trinh di chuyén cua bio. Gan day, nghién ciru cua [15] da danh gia ude luong
mua cia GSMaP_ NOW, GSMaP_MVK va Himawari-8 so véi gia tri quan tric tai 184
tram synop & Viét Nam tir thang 10/2019 dén thang 1/2020. Két qua danh gia cho thdy udc
luong mua vé tinh déu c6 twong quan dwong véi s liéu mua quan tric trong do
GSMaP_MVK c¢6 tuong quan cao nhit va sai s6 RMSE nho nhit. Udc luong mua tir
GSMaP_NOW c6 RMSE, hé s6 tuong quan, chi sé FAR tt hon so voi u6c lwong mua tir
Himawari-8. San pham tir Himawari—8 thudng thién cao ddi véi mua 16n do d6 co chi sb
BIAS kha 16n. Nguyén nhan 1a do nhiét 6 dinh may trong cac hé thong may cho mua kha
nho.

Chinh vi vay, nghién ctru nay tp trung vao viéc khai thic ngudn sb lidu mua vé tinh
GSMaP dé phan tich dic diém phan bd ciia mua bdo trong qué trinh bdo dd bd vao Viét
Nam. Nghién ctru dugc thyc hién cho 71 con bdo anh huorng truc tiép dén Viét Nam trong
giai doan tir naim 2000 dén 2020. Myc 2 s& trinh bay vé nguon s0 liéu va phuong phap
nghién ctru. Céc két qua nhan dugc va phan thao luan s& duge dé cap & muc tiép theo.

2. S6 liéu sir dung va phwong phap nghién ciru

2.1. 86 liéu GSMaP

San pham mua vé tinh d6 phéan giai cao dugc sir dung co tén goi 1a GSMaP (Global
Satellite Mapping Precipitation). Trung tam Khoa hoc va Cong nghé Nhat Ban (JSTA4 —
Japan Science and Technology Agency) da bat dau thiét 1ap co s& dit liéu GSMaP tir nim
2002 va sau d6 dén nim 2007 dugc day manh boi Trung tAm Nghién ctru Vii tru Nhat Ban
(JAXA — Japan Aerospace Exploration Agency) va nhom cac nha khoa hoc thyc hién
Nhiém vu Do dac mua (PMM — Precipitation Measuring Mission) dé tao ra san phim mua
toan cau voi do phan giai cao theo khong gian va theo thoi gian [16]. GSMaP bao phi trén
pham vi tr 60°N dén 60°S voi do phan giai theo phuong ngang 1a 0,1 d6 (3600x1200
pixels) va do phan giai thoi gian 1a 1 gio. SO liéu mua vé tinh GSMaP ¢6 thé tai mién phi tir
website ctia Trung tdm Nghién ciru Quan sat Trai it (EORC)/ Co quan Tham hiém Hang
khong Nhat Ban (JAXA): http://sharaku.eorc.jaxa.jp/GSMaP/.

2.2. 86 liéu bdo va chia nhém sé liéu bao
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Bo s6 liéu quan traic 71 con bdo anh : wpﬁh?
hudng tryc ti€p dén Viét Nam tur nam 2000
dén 2020 duoc thu thap tir ngudn co so dir
liéu cua Co quan Khi twgng Nhat Ban JMA
(Japan Meteorology Agency) c6 Ao phan giai
theo thoi gian 1a 3 gio trong d6 bao gom
thong tin vé sb con bio, tén qudc té ghi nhan,
thoi gian bat dau va két thiic hoat dong cua
con bao.

Nhiam muc dich xem xét sy khac biét vé
phan bd mua bio mot cach chi tiét, tap sb
liéu bdo dwgc chia nhém theo ving d6 bod
vao Viét Nam (Hinh 1) va theo cuong d6 bao
nhu sau:

+ Theo ving d6 bd gdm c¢6 5 ving: ving

C o = C oo Hinh 1. Phin ving d6 bd cia bio vao Viét Nam
1 (> 20N); vung 2 (17N-20N); vung 3 (ttr vimg 1 dén ving 5) [17].
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(14,7N—17N); vung 4 (11,9N-14,7N); vung 5 (8,5N-11,9N).
+ Theo cuong d6 bao (téc dd gio 10 m cuc dai) gém c63 cép: TC8-9 (6288 km/h);
TC10-11 (89-117 km/h); TC12 (> 118 km/h).
Danh sach cac con bio va phan nhom dugce liét ké chi tiét & Bang 1.

Béng 1. Danh sach 71 con bao trong giai doan 20002020 va phan nhom.

67

Nim STT Tén bio Phan  piancip  Nam  STT Tén bio Phan by an chp
vung viung
2000 1 KAEMI 3 TC89 2013 36 BEBINCA 1 TC89
2 WUKONG 2 TCI2 37 JEBI 1 TC10-11
2001 3 DURIAN 1 TCI10-11 38 MANGKHUT 2 TC8-9
4 USAGI 2 TC8-9 39 WUTIP 2 TC12
5 LINGLING 4 TC10-11 40 NARI 3 TCI2
2003 6 IMBUDO 1 TC10-11 41 HAIYAN 1 TC12
7 GONI 2 TCI0-11 2014 42 RAMMASUN 1 TCI12
8 KROVANH 1 TCI2 43 KALMAEGI 1 TCI12
2004 9 CHANTHU 4 TCI10-11 44 SINLAKU 4 TC8-9
2005 10 WASHI 1 TC89 2015 45 KUJIRA 1 TC8-9
1 VICENTE 2 TC8-9 46 VAMCO 3 TC8-9
12 DAMREY 2 TCI12 2016 47 MIRINAE 1 TC10-11
2006 13 XANGSANE 3 TCI2 48 DIANMU 1 TC8-9
14 DURIAN 5 TCI12 49 RAI 3 TC8-9
2007 15 TORAJI 1 TC89 2017 50 TALAS 2 TC10-11
16 FRANCISCO 1 TC8-9 51 SONCA 2 TC8-9
17 LEKIMA 2 TC10-11 52 DOKSURI 2 TCI12
18 PEIPAH 5 TCI2 53 DAMREY 4 TCI2
2008 19 KAMMURI 1 TCI10-11 54 TINO 4 TC8-9
20 HAGUPIT 1 TCI12 2018 55 SONTINH 2 TC8-9
21 MEKHALA 2 TC8-9 56 BEBINCA 2 TC8-9
2 NOUL 4 TC8-9 57 USAGI 5 TC10-11
2009 23 SOUDELOR 1 TC8-9 58 TORAII 5 TC8-9
24 MUJIGAE 2 TC89 2019 59 MUN 1 TC8-9
25 KETSANA 3 TCI2 60 WIPHA 2 TC8-9
26 MIRINAE 4 TCI12 61 PODUL 2 TC8-9
2010 27 CONSON 1 TCI12 62 MATMO 4 TC8-9
28 MINDULLE 2 TC8-9 63 NAKRI 4 TCI12
2011 29 HAIMA 1 TC89 2020 64 SINLAKU 2 TC8-9
30 NOCK-TEN 2 TC10-11 65 LEON 3 TC8-9
31 NESAT 1 TCI12 66 LINFA 3 TC8-9
2012 32 PAKHAR 5 TCI10-11 67 NIKA 1 TC8-9
33 KAITAK 1 TCI2 68 MOLAVE 3 TCI12
34 GAEMI 4 TC10-11 69 GONI 4 TCI2
35 SONTINH 1 TCI2 70 ETAU 4 TC8-9
71 VAMCO 2 TCI2

2.3. Phuwong phap phan tich mua

Trong hau hét cac nghién ctru vé phan tich phan bé mua bio, khai trién Fourier thuong
dugc str dung dé tinh cac thanh phan mua trong mot con bio tmg véi s6 song 0 (WN—0) va
cac sd song cao hon (Vi du sb song tir 1-4). Thanh phan mua ddi ximg tryc 1a cuong do
mua trung binh theo hudng phan vi (WN-0), day 1a mdt ham khoang cach theo hudng ban
kinh dang vanh khuyén rong 10km tinh tir tim bio. Cac thanh phan mua bat ddi ximg dugc
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phan tich tir s6 liéu cuong do mua ¢ vung vanh khuyén rong 10km tinh tir tdm béo dén ban
kinh 500km. Trudc ti€n, cac hé so Fourier cia WN—1 duogc tinh nhu sau [ 18]:

=21 & cos(0,)}
b, =Z[R,. sin(6)) ] M

Trong d6 R, la cuong do mua riéng 1¢é thur 7, €, 1a goc pha twong ung voi chuyén dong
bao. Thanh phan mua bat ddi xtmg cia WN—1 ¢6 thé dugc biéu dién nhu sau:
M, =[a1 cos(6)+b, sin(@)]/R (2)
Tuong ty, cac thanh phin mua bat ddi ximg ctia WN2—4 ciing duge xac dinh.

3. Két qua va thao luin

Hinh 2 biéu dién sy thay ddi cua toc do gi6 10 m cuc dai va khi ap muc bién cuc tiéu &
tam béo trong khoang thoi gian tir trudc 24h va sau 24h tinh tir thoi diém bao d6 bd ¢ 5
ving bién d6 b vao Viét Nam. Tur hinh v& nhan thy trong khoang thoi gian 24h trudc khi
dd bo tde dd gi6 cuc dai dugc duy tri kha on dinh ngoai trit ¢ vung 3 cé su giam dan theo
thoi gian. Viing 3 ciing 1a khu vuc tap trung cac con bdo manh, téc do gio cuc dai thudng
16n hon cac ving con lai, sy khac biét nay 1a dang ké & thoi diém trude 24h khi bao d6 bo
(c6 thé trén 35 m/s). Sau khi bdo d6 bd vao b, do ma sat v6i dat lién ma tde do gio cuc dai
suy giam rat nhanh theo thoi gian va su khac biét giita cac ving 1a khong 16n. O thoi diém
24h sau khi bio d6 b, toc do gié cuc dai & tat ca cac vung chi dat gia tri khoang 12 m/s.
Trong 5 ving d6 bo thi cac con bio dd bd vao vung bién 5 c6 toc do gid cuc dai 1a yeu
nhat diéu nay hoan toan hop 1y vi nhitng con bdo d6 bo & ving nay 1a nhirng con bdo yéu
cudi mua.

40
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1000
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Hinh 2. Bién d6i cua tdc d6 gié cuc dai (m/s) (a) va khi ap muc bién cyc tiéu (hPa) (b) theo timg
6h mot trude va sau 24h tinh tir khi bdo d6 bd (0h) & 5 ving bién db bo.

Bién d6i ctia khi 4p cuc tiéu & tAm ciing c6 su phi hop véi téec do gid cuc dai, ving 3 la
noi c6 gia tri khi ap cuc tiéu thdp nhat va viing 5 1a noi c6 gia tri khi ap cuc tiéu cao nhat.
Trong khoang thoi gian 24h trude khi d6 bo thi ving 1 ¢6 gid tri pmin nhé hon 13 rét so voi
vung 2 va 4 nhung sau khi bao dd bo vao bo thi su khac biét nay khong con thé hién rd nita.
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Hinh 3 13 phan b6 cuong d6 mua trung binh (mm/h) 1iy theo hudng ban kinh tinh tir tim
bdo dén khoang cach 500 km & 5 ving bién dd bo tai cac khoang thoi gian trudce va sau khi
bdo d6 bd. Khoang cach 500km di dugc nhiéu tac gia chi ra rang day la pham vi chinh chiu
anh huong cta mua bdo [10, 19]. Tir hinh v& nhéan thdy & thoi diém 12h trudce khi bio d6 bo
ving 3 ¢6 cuong d6 mua trung binh 16n nhit (trén 8mm/h) va ndm & ban kinh khoang 60—
70 km tinh tir tim bao, gia tri nay déu 16n nhét ¢ tit ca cac khoang cach so vdi cac ving d6
b khac. Gia tri cuc dai cuong d6 mua trung binh cta cac vung con lai dat khoang 56
mm/h va thudng nam trong ving ban kinh tir 50-100 km, riéng ving 1 c6 gia tri cuc dai
nam cach xa tdm hon khoang 120 km. Ving 5 c¢6 cuong d6 mua trung binh nho nhat va
giam nhanh khi di ra ngoai ban kinh 100 km, dén khoang 200 km thi gan nhu khong con sy
anh huéng ctia mua bdo. Tai thoi diém 6h trude khi bao d6 bo (Hinh 3b) nhan thay gia tri
cuong do mua cuc dai trung binh ¢ vung 3 gidm di chi dat khoang 6 mm/h va ¢ vi tri
khoang cach trén 100 km, vang 2 va 4 c6 gia tri cuong d6 mua cuc dai 16n hon (~7mm/h)
va nam & vi tri gan tim bdo hon (~50km), ving 1 c6 gia tri cudng do mua trung binh cuc
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dai 1a nho nhit (~Smm/h) ndm & khoang cach tir 50—100 km tinh tir tim bao. Trong khoang
ban kigh 10Q km tjnh tir tdm bdo thi gia tri cwong d6 mua cuc dai trung binh & ving 5 co sy
thay doi nhiéu nhat, gia tri kha 16n (~7mm/h) khi ¢ sat vang tdm bao sau do giam dan dén
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khoang cach 50 km rdi lai tang 1én ~5,5mm/h & khoang cach 80—100 km rdi giam rat nhanh
xudng gia tri ~Imm/h ¢ khoang cach 200km tinh tir tAm bdo. Tai thoi diém bao d6 bd vao
bo (Hinh 3c) thi gia tri cudng d6 mua trung binh cuc dai ¢ ving 4 13 manh nhét (~8mm/h)
0 khoang 100km nhung sau d6 gidm nhanh theo hudng ban kinh. Gia tri cuong d6 mua
trung binh cyc dai cia ving 2, 3, 5 1a twong duong nhau ¢ thoi diém nay (~6mm/h) trong
d6 ving 2, 5 thi gi4 tri ndy nam sat tim bdo hon (~50—70km) con ving 3 xuit hién &
khoang cach xa tdm hon (~110km). Gid tri cuong dd mua trung binh cuc dai cua vung 1 1a
nho nhét (~4mm/h) nhung gan nhu it suy giam trong vong ban kinh 100 km tinh tir tim
bdo. Tur khoang cach 150 km tr¢ di, gia tri cuong d mua trung binh ctia vung 3 luén 16n
hon va giam cham hon so véi gia tri cia cac vung con lai. Sau khi dd bo 6h thi cac con bao
& ving 5 gan nhu di suy yéu hoan toan, viing 2 ¢6 gia tri cuong dd6 mua trung binh 16n nhét

. 12h truée khi d6 by 12h sau khi d6 by
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Cép 89 theo hudng ban kinh tinh tir tim bao tmg véi 3 cap
Cip 10,11 d0 béo (a) 12h true khi d6 bo; (b) 6h trude khi do
C3p trén 12 bd; (c) tai thoi dieém do bo; (d) 12h sau khi do6 bg;

T8 (e) 6h sau khi d6 bo.
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o

dat ~5Smm/h trong khoang ban kinh 50 km tinh tir tim béo, cac ving con lai gid tri nay dao
dong trong khoang tir 2 dén 3 mm/h va it thay doi theo hudng ban kinh trong pham vi 200
km tinh tir tam bao. Tai thoi diém 12h sau khi bdo d6 bd (Hinh 3d) thi gia tri cudng d6 mua
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trung binh rat nho (dudi 2 mm/h) va it c¢o su khac biét giita cac ving ciing nhu theo khoang
cach tinh tir tam bao.

Tuong ty nhu Hinh 3 nhung cac két qua duoc phan tich khi chia nhom theo cuong do
bdo (Hinh 4). Nhan dinh chung nht tai tt ca cac thoi diém c6 thé thay sy thay doi cia gia
tri cuong do mua trung binh khong ¢ sy bién doi phirc tap nhu khi phan chia theo ving
bdo d6 bd. Piéu nay cho thay anh hudng ciia cac nhéan té dia 1y bén ngoai c6 tac dong dang
ké dén sy ting hodc giam cuong do mua ciing nhu vi tri xut hién cta ving mua 16n. Tai
thoi diém 12h trude khi bao d6 bo, cudng dd mua trung binh cta bio cap trén 12 dat gia tri
16n nhat khoang 8 mm/h & khoang cach tam 120 km tinh tir tim bao, bio cap 10-11 c6 gia
tri cuong d6 mua trung binh khoang 6 mm/h nhung xuat hién & gan tim hon (~50km) con
bdo yéu cap 8-9 chi dat gia tri cuong do mua trung binh 16n nhat khoang 4 mm/h nhung
duy tri gid tri nay & pham vi rong trong khoang tir 50 dén 120 km. Thoi diém 6h truée khi
bdo db b thi cudng d6 mua trung binh ¢ cap bdo 12 ¢6 xu huéng giam di nhung & cip 8-9
va 10-11 lai c¢6 xu huéng ting 1én, ving mua 16n cta bao trén cap 12 vin ndm céch xa tim
bao hon so v6i cac truong hop con lai. Tai thoi diém d6 bo, ving mua 16n ¢6 xu huéng gan
tam bdo hon nam trong khoang 50 dén 100 km & tit ca cac truong hop trong d6 tng véi cp
bdo 10-11 thi gia tri cuong d§ mua trung binh cuc dai 1a 16n nhét. O thoi diém 6h sau khi
bdo d6 bg, cuong dd mua trung binh & cap bdo 1011 van co gid tri 16n hon trong pham vi
ban kinh 100 km tinh tir tim bdo. Sau 12h tinh tir thoi diém bao d6 bo thi gia tri cuong do
mua trung binh giam manh chi con khoang 1mm/h, duy tri twong ddi 6n dinh theo hudng
ban kinh va gan nhu khong khac biét theo cap bao.

Hinh 5 thé hién phan bd cudong do mua trung binh theo hudng ban kinh tinh tir tim bio
dén khoang cach 500 km & 5 ving do bo tmg véi cac thoi diém khac nhau. Trén hinh vé
tam bdo 1a vi tri tng voi diém gde (0,0), theo truc Ox thi khoang cach duong va vé phia
dong, khoang cach 4m 1a vé phia tdy va tuong tu theo truc Oy thi khoang cach dwong la
hudng vé phia bac va nguoc lai 1a vé& phia nam. Tat ca cac con bdo khi dua vao xem xét
phan b mwa déu duoc xoay hudng di chuyén tring v6i huéng dwong cua truc Oy. Tir hinh
v€ nhan théy phan bd vung mua, dic biét 1a vung mua 16n nam & vi tri khac nhau déi véi
cac con bio d6 bd & cac ving bd bién khac nhau, dong thoi ¢ su thay doi theo thoi gian
trong qua trinh trudc va sau khi bio do bd vao dat lién. O ving d6 bo 1, 2 va 3 tai thoi diém
12h trude khi d6 bo ta thiy ving mua 16n tap trung & vi tri phia trude va léch vé bén trai so
v6i hudng di chuyén ctia bio trong khi ¢ ving 4 thi mua 16n nam & phia tru¢e nhung phan
bb ca vé bén trai va phai cua hudng dich chuyén. Riéng ¢ ving d6 bo sb 5, phan bd mua
16n tai thoi diém 12h trudce khi bdo d6 bd c6 xu hudng nam & phia trudce va léch vé bén phai
hudng chuyen dong ctia bao. Phan bd mua & ving 3 ¢6 cuong do manh nhat va dién mua
ciing rong nhat so voi cic ving con lai, pham vi anh hudng cua mua 16n c6 thé dén khoang
cach 200-300 km tinh tir tAm bado. Cuong d6 mua trung binh ¢ ving 5 1a nho nhat dong
thoi dién muwa bao anh hudng & ban kinh nhé hon 100 km tinh tir tAm béo. Tai thoi diém 6h
trude khi d6 bd cuong d6 mua trung binh & cac ving 1 va 3 ¢6 sy suy giam rd rét nhat,
vung 2 va 4 muc d6 giam it hon con vung 5 thi c6 sy tdng cuong nhe cua lugng mua. Tuy
nhién vi trf ving mua 16n vé co ban khong thay d6i nhiéu so véi tai thoi diém 12h trude do.
Vao thoi diém d6 bo, mua & vung 1 suy yéu nhanh va tap trung ¢ nira bén trai so v6i hudng
di chuyén, mua ¢ ving 2 chi yéu ¢ nira phia trudc va bén trai trong khi mua 16n & ving 3
va 4 lan sang ca khu vuc phia trudc va bén phai cua con bao, riéng ¢ vung 5 thi dién mua
da thu hep lai nhiéu va ving mua 16n cha yéu ¢ phia truée theo hudéng di chuyén ciia bio.
Sau khi bdo d6 bo vao dat lién 6h thi mua 16n chi yéu chi con duy tri & ving 3 va 4, ving 5
gan nhu da suy yéu hoan toan. Vi tri ving mua Ién & ving 3 tap trung & nira bén phai theo
hudng di chuyén ctia bdo va nam cach xa tim bdo hon so vdi cac thoi diém trude do, vi tri
khu viuc mua 16n & ving 4 tap trung hau hét ¢ nira phai, phia sau ctia huéng bao di chuyén
va & khoang ban kinh tir 100 dén 200 km tinh tir tim bdo. Vo thoi diém 12h sau khi bdo do
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bd thi mua bao gan nhu khong con anh hudng 1o rét nira, riéng & vung 4 va vung 5 c6 xuat

hién mét tdm mua 16n nhung ¢ khoang cach khé xa so véi tam bao (~400km).
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Hinh 5. Phan bd cuong d6 mua trung binh (mm/h) tinh tir tim bdo dén ban kinh 500km & ving
1 dén 5 (theo thir ty tir trén xudng dudi): (a) 12h trude khi d6 bd; (b) 6h trude khi db bo; (c) tai
thoi diém d6 bo; (d) 6h sau khi db bo; () 12h sau khi db bo.

Hinh 6 ciing xem xét dic diém phan bé mua theo huéng ban kinh tinh tir tim bao
twong ty nhu hinh 5 nhung phan loai theo 3 nhom cuong d6 bao. Theo cach phan chia nay
nhan thdy & thoi diém 12h trude khi bao d6 bo khu vuc mua 16n nam tap trung O cung phan
tu phia trudc, bén trai theo hudng di chuyén ciia con bdo. Dén thoi diém 6h trude khi bo
tién vao dat lién thi ving mua 16n ¢6 xu huéng ¢ phia truée nhung léch sang ca phan bén
phai & nhom bao cdp 8-9, & phia bén trai nhung phan bd ca & phia trude va phia sau &
nhém bio cap 10-11, it thay ddi vé phan bd ving mwa ma chi suy giam cuong do mua &
nhém bao cip 12. Phan b nay kha twong dong & thoi diém khi bio d6 b vao bo, tuy nhién
tai thoi diém nay cuong do mua trung binh & nhom bao cap 10-11 con 16n hon ca nhom
bdo cap 12. Piéu niy cho thiy khi con ¢ trén bién thi cuong d6 bdo 16n thudong tao ra
nhimg ving mua c6 cudng do 10n twong tng nhung khi bao di vao dat lién thi tac nhén bé
mit dém (chang han nhu anh hudng cia dia hinh, .. ) €0 thé 1a mot trong nhiing nhéan t6 lam
tang cuong luong mua ngay ca khi cuong do bao yéu hon do bi suy giam ngudn cung cap
am va ma sat voi dat lién. Sau khi bio d6 bo o thoi diém sau 6h va 12h thi cuong d6 mua
bdo suy giam rd rét va phan bb ving mua ciing khong con thé hién rd.
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(a) () (©) (d) (e)
Hinh 6. Phin b6 cuong do mua (mm/h) tinh tir tim bo dén ban kinh 500km & 3 cip bdo 8-9
(trén), 1011 (gitra), 12 (dudi): (a) 12h trudc khi db bg; (b) 6h trwde khi db be; (c) tai thoi diém d6
b6; (d) 6h sau khi d6 bd; (¢) 12h sau khi d6 bo.

Hinh 7 1a két qua phén tich thanh phan mua bat dbi ximg theo Fourier tir s6 song thir
nhat WN-1 (nhv di trinh bay & muc 2.3). Tir hinh v& nhan thay tmg v6i mdi mot vong tron
ban kinh tinh tir tim béo c6 thé nhan dién dugc ving mua cuc dai (ving gia tri duong) va
ving mua cyc tiéu (ving gia tri 4m). Vi tri tim bdo va huéng di chuyén cua bio ciing dugc
qui dinh nhu ¢ Hinh 5. Tai thoi diém 12h truée khi bido d6 bo, phan bd ving mua tap trung
ctia ving 1, 2 va 3 ¢6 sy tuong dong, chii yéu ¢ phia trude va bén trai ctia con bio trong khi
phan bd cia ving 4 va 5 nim gan nhu hoan toan vé phia trudc va lan ca sang phan bén
phai. O céc lat cét thoi gian tiép theo c6 thé théy o vung 1 thi ving mua cuc dai c6 su dich
chuyén nguoc chiéu kim dé)ng hd & thoi diém d6 bo, sy phan b6 & vung 2 chi thu hep vé
dién va cuong d6 nhung gan nhu rat it thay do6i vé vi tri viing mua cuc dai. Riéng ving 3 va
4 thi vi tri cung mua cuc dai ¢6 sy thay ddi rd rét theo thoi gian, xu hudng dich chuyén
ving mua xoay theo chiéu kim ddng hd, dic biét & ving 4 tai thoi diém 6h sau khi bao d6
b6 thi ving mua tip trung da ndm & hin vi tri bén phai, phia sau ctia con bio. Tai thoi diém
6h trude khi bio d6 bo thi ving mua cuc dai cia ving 5 ciing 1éch vé phia bén phai va &
phia truéc con bio nhung khi tai thoi diém d6 bo thi mua 16n tap trung & phia trudc va
phan bd & ca nira trai va phai theo hudng bio di chuyén.
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Hinh 7. Thanh phan mua bat di xtmg WN—-1 (mm) tinh tir tim bdo dén ban kinh 500km & ving 1
dén 5 (theo tht tw tir trén xubng dudi): (a) 12h trude khi db bo; (b) 6h trude khi db bo; (c) tai thoi
diém dé bo; (d) 6h sau khi d6 bo; (e) 12h sau khi d6 bo.

Tuong tu nhu Hinh 7 khi phén chia theo nhém cuong do bao ¢ Hinh 8 ta nhan théy tai
thoi diém 12h trude khi bao d6 bo thi ving mua cuc dai tap trung & cung phan tu bén trai,
phia trudc ciia con bio ing vdi tat ca cac cap do bao. O cac thoi diém tiép theo, ving muwa
cuc dai ing v6i nhom bio cap 8-9 va cap 12 ¢6 xu hudng quay theo chiéu kim dong hd
trong khi ¢mg v6i nhém bao cap 10-11 lai ¢6 xu huéng nguoc lai nhung sy thay ddi vi tri
khong qua [6n.

ReFimerpolstion  ReFieoton  gfpgemoaton ____REFinterpolation
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RBF interpolation

(a) (b) (c) (d) (e)
Hinh 8. Thanh phan mua bat di ximg WN—1 (mm) tinh tir tim bdo dén ban kinh 500 km & 3 cip bio
8-9 (trén), 10—11 (gitra), 12 (dudi): (a) 12h trude khi db bo; (b) 6h trude khi dd bo; (c) tai thoi diém
d6 bo; (d) 6h sau khi d6 bo; (e) 12h sau khi d6 bd.

4. Két luan

Sau khi st dung bo s6 liéu mua vé tinh GSMaP trong thoi gian cac con bdo anh hudng
tryc tiép dén Viét Nam giai doan tir nim 2000 dén 2020 dé phan tich sy phan bd cua ving
mua 16n trong bio c6 thé thiy nhitng con bdo d6 bo ¢ ving 3 ¢6 ‘cuong do mua trung binh
nhin chung la l6n nhat, dic biét ¢ thoi diém 12h trude khi bao do bo va gia tri cuc dai nay
nam cach xa tam bao hon & khoang cach 100 km. Pham vi anh huong cua mua bao dbi véi
nhimg con béo d6 bo ¢ vung 5 1a hep nhat, thuong chi gi61 han ¢ 100 dén 150 km trong
sudt khoang thoi gian 12h trudc va sau khi di vao dat lién. Nhin chung, cuong d6 mua
trung binh ty 1¢ thuan v6i cuong dd bdo, gia tri cyc dai mua tién gan vé phia tdm béo hon
trong khoang thoi gian bdo d6 bo. Phan b ctia ving mua cuc dai trong hau hét cac truong
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hop chu yéu tap trung & phan phia trude va bén trai so voi hudng di chuyén cia bio, ngoai
trir nhitng con bao d6 bd & viing 4 va 5 ¢6 ving mua cuc dai 1éch sang phia bén phai theo
hudng chuyén dong. Vi tri ving mua cyc dai thay ddi rd rét & ving 1 va nhom béo cap 10—
11 1a xoay ngugc chiéu kim dong hd con & ving 3, 4 va nhém bio cip 8-9, cap 12 1a xoay
theo chiéu kim ddng ho trong khoang thoi gian tir 12h trude va sau khi bao di vao dét lién.

Qua nhiing phén tich trén c¢é thé thdy cuong dd6 mua bio trung binh ciing nhu phan b
ving mua cuc dai khac biét 1 rét ¢ cac ving d6 b cua bio ciing nhu phy thude vao cuong
d6 bdo. Picu d6 co nghia 1a anh hudng cia bé mit dém ciing nhu cac dic diém dia 1y cia
ving d6 bo 1a mot trong nhitng nhan t6 anh hudng dén dic diém phan bd mwa bao, dic biét
& nhing thoi diém gan véi thoi gian d6 bo ciia bio. Nhitng két qua trén day gop phan cung
cap thém cac thong tin hiru ich cho du bao vién dua ra du bao ciing nhu canh béo vé pham
vi anh hudng ciia cic ving mua 16n do bdo. Nghién ciru tiép theo s& di siu vao phan tich
anh huong ctia mot s6 nhan t6 bén ngoai nhu do dit gio thang dimg ctia méi trudng, duong
bo bién, d6 hoi tu am muyc thap... dén su phan bd bat ddi ximg cia trudng mua bio.

bong gop cua tac gia: Xy dung y tuong nghién cou: V.T.H.; P.T.T.N.; Xur 1y s liéu:
T.M.H., P.T.H.; Viét ban thao bai bao: V.T.H., TM.H., P.T.H.; Chinh stra bai bao: V.T.H.,
P.T.T.N.

Loi cam on: Bai bao hoan thanh nho vao két qua luan véan thac si: “DPac diém phan bd mua
khi bao do b vao Viét Nam st dung so li€u vé€ tinh”. Nghién curu nay ciing cdm on su ho
tro v€ so liéu va y tuong nghién ctu tir dé tai ma so DPTDL.CN-59/21.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ciru cua tap thé
tac gia, chua dugc cong bo & dau, khong duoc sao chép tir nhitng nghién ctu trude day;
khong c6 su tranh chap loi ich trong nhom téac gia.
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Abstract: GSMaP satellite rainfall data is collected and analyzed for 71 tropical cyclone
(TC) cases directly affecting Vietnam during the period of (2000-2020) in order to
examine the characteristics of TC rainfall distribution depending on landfall regions and
TC intensities. The results show that the mean rain rate of landfall region No.3 is often
greater than those of other regions especially at 12 hours prior to landfall and the extreme
value is found around 100km from the TC center. Generally, the mean rain rates are
proportional with TC intensities and the maximum values shift toward TC center during
landfalling time. The extreme rainfall areas in almost cases are located in the left, front
corner of TC motion direction and found in the right, front corner of TC motion direction
in cases of TCs landfalling in regions No.4 and No.5.

Keywords: Tropical rainfall distribution; Tropical cyclones making landfall over
Vietnam; GSMaP satellite rainfall data.



