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Tém tit: Vé tinh Himawari 8 1a thé hé vé tinh méi nhit cua Nhat Ban, bao gém 16 kénh
phd. Viéc phan tich cac kénh phd mang lai nhiéu thong tin phuc vu cho cong tic phan tich,
du bao, canh bao mua—dong. Nghién ctru niy trinh bay két qua nghién ciru xay dung cong
cu tro gitp cong tac canh bao, du bao mwa—dong cho khu vie Pong bang song Ctru Long
(PBSCL). Céc tién ich dugc tich hop trong cong cu sir dung ngudn s liéu 16 kénh phd anh
v¢ tinh Himawari phan tich, tinh toan: phan loai may (Ci, Sc, St, Cu, Cb..), xac dinh nhi¢t d
va d¢ cao dinh may, xac dinh ving may dong, xac dinh ving may c6 kha nang sinh mua,
tinh toan su di chuyén cta cac khdi may Cb. Cong cu ciing tinh toan cac s liéu phén tich va
du bao cho cac ving dia 1y (don vi hanh chinh), dong thoi cung cép tién ich chuyén phat
thong tin canh bao, du bdo thoi han dén 6h mot cach nhanh choéng va hiéu qua nhéat.

Tir khéa: Anh may; Mua; Dong; Himawari; Du bdo; Canh béo.

1. Pat van dé

Mua—dong 1a hién tugng thoi tiét dién hinh, c6 anh huong rt 16n dén cac hoat dong kinh
té—xa hoi, sinh hoat cua con nguoi. Voi khu vye Dﬁ)ng Biang Séng Ctru Long (PBSCL) mua
vira dem lai ngudén nguén nudc doi dao cho phat trlen néng nghiép, thuy san, vira la nguyén
nhan gy ra ngap lut anh hudng tiéu cuc dén phat trién kinh té xa hoi va doi song sinh hoat
ctia ngudi dan. Do vay cong tac du bao, canh bdo muwa—dong khu viee PBSCL dong vai tro rat
quan trong trong viéc ting cudng mit anh hudng tich cuc ciia mua—dong va giam thiéu cac
thiét hai ma mua—dong co thé giy ra.

Hié¢n nay, trén thé gidi dir liéu vé tinh Himawari—8 duoc st dung kha rong rai trong du
béo thoi tiét, dic biét 1a mot s6 cac hién twong thoi tiét nguy hiém nhu dy bao bao, mua, dong.
Vé tinh Himawari 13 thé hé vé tinh m&i nhat ctia Nhat Ban, bao gém 16 kénh phé trong do co
3 kénh & dai thi pho 1a d6, xanh 14 va xanh da troi c6 thé két hop voi nhau tao thanh anh véi
mau ty nhién twong duong voi nhan biét tir mit ngudi. Chi tiét cac kénh phd duoc dua ra
trong hinh 1. Do phan giai khong gian cila cac kénh pho 1a 2 km x 2 km dbi véi cac kénh tir
kénh 5 dén kénh 16. Cac kénh thi phd va can thi pho c6 do phan giai 1 km x 1 km, riéng kénh
thi pho thir 3 (VS) ¢6 d6 phan giai tinh nhat, 0,5 km x 0,5 km.

Céc kénh pho tir 4 dén 6 1a cac kénh can hdng ngoai.

Céc kénh pho tir 7 dén 16 1a cac kénh nam trong dai hong ngoai, trong d6 kénh 7 (IR4)
ding dé theo ddi swong mu va cac ddm chay rimg. Céac kénh 8 dén 10 1a cac kénh dung dé
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theo ddi hoi nudc trong khi quyén twong Gmg véi cic ting thap, ting trung va ting cao cta khi
quyén.

Kénh 11 dung dé theo ddi khi SO» trong khi quyén, kénh 12 theo ddi ozone, trong khi
kénh 16 theo ddi khi Cacbonic.

" Buwd'c séng e Plfén N
Kénh giai Ung dung
(nm) (km)
1 0.47 1 Tham thuc vat, Sol khi
2 0.51 Tham thuc vat, Sol khi
3 0.64 0.5 Tham thuc vat, may tang thap, swong mu
4 0.86 1 Tham thuc véat, Sol khi
5 N2 NIR 1.6 Trang thai may
6 N3 2.3 Kich thudc hat
7 14 SWIR 3.9 May tang thap, swong mu, chdy rirng
8 | wv 6.2 Lugng 4m tang trung va tang cao
Water —
9 | W2 Vapor 6.9 Lwgng am tang trung
10 | W3 7.3 2 Lugng 4m tang trung va tang thap
11 | MI IR window 8.6 Trang thai may, SO2
12 | O3 Ozone 9.6 Ham lvgng 03
13 | R 10.4 Anh may, thong tin nhiét d6 dinh may
14 | 12 IR window 11.2 Anh may, nhiét dé nudc bién
15 | 12 12.4 Anh may, nhiét dé nudc bién
16 | co Cco, - 13.3 D6 cao dinh may

Hinh 1. Céc kénh phé cuia vé tinh Himawari.

Hién nay trén thé giéi dd co nhiéu nghién ctru phan tich, tng dung dir liéu vé tinh
Himawari—8 da duogc thuc hién, dién hinh 14 cic nghién ctru: (1) [1] da nghién ciru, ing dung
thuat toan mit na may (Cloud Mask Product) dé dua ra cic san pham pha, loai va do cao dinh
may; (2) Trung tam V¢ tinh Khi tuong (MSC) thudc Co quan Khi twong Nhat Ban (JMA) da
phat trién va cung cap mot san pham co tén 1a HCAI (High—resolution Cloud Analysis
Information), bao gdm niam yéu t6: mit na may, mit na bing tuyét, loai may, do cao dinh may
va thong tin kiém soét chat lugng [2]; (3) Nam 2016, [3] dd gidi thiéu tai liéu trinh bay cac
thudt toan co ban trong viéc xdy dung san pham xac dinh do cao dinh may, d6 bao phu may,
dang/loai may, thtr nghiém cho ra két qua tinh toan nhiét do dinh may, d¢ cao dinh may, do
che phi méy, loai may voi két qua tot; (4) san phdm mua vé tinh GSMaP (Global Satellite
Mapping Precipitation) dugc co quan Nghién ctru Vi tru Nhat Ban (J4XA—Japan Aerospace
Exploration Agency) phét trién, cung cdp mot san pham mua toan cau vdi do phéan giai cao
theo khong gian va theo thoi gian [4]; (5) [5] da nghién ctru dé thir nghiém so sanh cac
phuong phap wéc tinh lwong mua dya trén dit liéu Himawari—8, mot s6 phuong phap wéc tinh
luong mua dugc thir nghiém trong nghién ctru nay la AE, CST, CSTM, IMSRA. Nonlinear
Relation va Nonlinear Inversion, dua trén két qua phan tich dinh lugng, nguoi ta biét rang
IMSRA 1a phuong phéap t6t nhat c6 thé duoc 4p dung dé udc tinh lugng mua trong thoi ky
mua dong ciia Muarateweh va Palangka Raya (Indonesia); (6) Trong hoi thao vé du bao tirc
thoi 6 dong dbi luu, Dixon [6] da gidi thiéu phuong phap xac dinh cac 6 may dong va phuong
phap ngoai suy huéng va toc do di chuyén cua chiing, dugc sir dung cho cac nude nhu: Hoa
Ki, Mexico, Pai Loan, Brazil, Uc...

Trong nudc, ¢ nhiéu nghién ctru trong linh vyc xtr Iy dit liéu vé tinh dién hinh nhu: (1)
Nam 2018 [7] d4 nghién ctru xdy dung ban d6 may tir thong tin vé tinh phuc vu nghiép vu du
bao mua, dong. Nghién ctru sir dung cac thong tin nhiét birc xa tai cac dai phd hong ngoai
nhiét va hoi nuoc tir vé tinh khi trong dia tinh MTSAT-2 va Himawari—8 két hop Vi s6 ligu
quan tric tir cac tram quan tric bé mit trong nudc va khu vuc trong nhitng ndm gan day dé
xay dung phuong phap phan loai may; (2) Nam 2010 [8] d4 c6 bao céo vé nghién ctru phuong
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phap xac dinh lugng mua trén co sé anh may v¢ tinh dia tinh MTSAT cho khu vuc Viét Nam,
phuong phép ding mang than kinh nhan tao (ANN) dé xac dinh lugng mua cho khu vuc Viét
Nam tir thong tin birc xa ctia vé tinh khi twong Mot s6 két qua ban dau cho thdy phuong phap
nay nhin chung tang cuong do chinh xac cua vi¢c udc lugng mua tir thong tin v¢ tinh.

Vi dac diém dia 1y va khi hau, trén khu vuc DPBSC mua—dong chu yéu la do hé théng
may ddi luu gdy ra, nén nghién ctru ndy sé& tap chung gidi thiéu phuong phap va cong cu xir Iy
dit liéu vé tinh Himawari—8 dé tao ra cac san phém phan loai may, udc lugng lugng mua, tinh
toan su di chuyén ctia cac khoi may ddi luu, tir d6 dua ra cac du bao, canh bao mua—dong kip
thoi va hi¢u qua cho cac khu vuc thuoc PBSCL.

2. Phuwong phap nghién ciru

2.1 Khu vuc nghién cuu va nguon so liéu

Khu vuc nghién ciru 1a ving PBSCL gdm 13 tinh thanh: Long An, Tién Giang, Dong
Thap, Vinh Long, Tra Vinh, Hau Giang, Soc Trang, Bén Tre, An Giang, Kién Giang, Bac
Liéu, Ca Mau va thanh phb Can Tho.

Nguén sb liéu vé tinh Himawari—8 str dung trong nghién ctru ndy duoc thu nhan tir mang
ddng bo dit liéu cua Téng cuc KTTV véi tan suat 10 phat/lan véi s6 lugng kénh day di 1a 16
kénh va do phan giai khong gian cao nhit (0,5-1 km ddi voi kénh thi phd, 1-2 km déi voi
kénh can hong ngoai va 2 km ddi voi hdng ngoai), thoi gian tré do xir Iy va hé thong dong bd
vao khoang 10-15 phut.

2.2 Phuwong phap phan loai may

Nam 2016, [2] d4 gi6i thiéu vé k¥ thuat tinh toan xac dinh phan loai may tir s6 liéu vé
tinh Himawari—8. Phuong phap nay goi 1a HCAI. San phdm dau ra cta phuong phap 13 nhiing
thong tin vé may nhu sau:

— Dg che phu cua may (bao gdm cé bui): viing c6 may va khong co may.

— P06 che phu ciia bang tuyét: xac dinh ving c6 hay khéng co bang tuyét.

— Loai méy xéac dinh duoc chia thanh quang may, may Cb, may ting cao CH, miy ting

trung CM, may Cu, may Sc, may St va suong mu (St/fog) va may day dac.

— B9 cao dinh may tinh cho ting khoang 100 m.

— Thong tin dénh gia chét luong.

Quy trinh phan loai may dugc thyc hién theo cac budc nhu minh hoa trong hinh 2. Tur )
liu dau vao 1a anh may vé tinh va san phdm mé phong tir mo6 hinh s tri, cac tinh toan dau
tién ap dung dé xac dinh vung c6 may che phu, c6 bang tuyét che phil va ving quang may.
Khéng giéng nhu quan tric may tir cic tram quan tric, trong cac tinh toan tir vé tinh chi xac
dinh theo nhém céac loai may nhu sau:

— Nhém may déi luu Cu, Cb.

— Nhoém suong mu va may St.

— Nhém cac may tang cao CH.

— Nhom cac may tang trung CM.

— May tang thap Sc

— May day dac.

Déi v6i thong tin vé loai may dugc xac dinh nhu cac loai may té quang, thiu quang va
c4u tao boi cac thanh phén roi rac. Loai may thdu quang va té quang dugc phén thanh 7 mirc
dwa trén nhiét dg phat xa thu dugc tai kénh 11,2 um va mau hinh may gdm nhiing phan ti roi
rac cho mdi muc.

Mbi muc dugc tinh toan dua trén viéc so sanh giita T(11.2) tirc nhiét d6 phat xa thu dugc
tai kénh 11,2 pm va Tplev(11.2) tirc 1a nhiét do lan truyén birc xa tai bude song 11,2 pm cua
dam mAy tuong Gng véi timg muc khi ap quan st trén AHI va tinh toan dya trén san pham
lan truyén btrc xa ctia mo hinh GSM.
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Murc 1: may rat cao
T(11.2) < 0.5xT400npa(11.2) + 0.5xT200npa(11.2)

Muyc 2: may cao

0.5%T400npa(11.2) + 0.5xT200npa(11.2) < T(11.2) < Tao0npa(11.2)
Muc 3: may kha cao va may tang trung

T400hpa(1 1.2) < T(l 1 .2) < O.SXT400hPa(1 1.2) + O.SXTéoohpa(l 1 .2)
Muc 4: May kha thip va may tang trung

0.5xTa00npa(11.2) + 0.5xTeoonpa(11.2) < T(11.2) < Teoonpa(11.2)
Murc 5: May thap

Teoonpa(11.2) < T(11.2) < 0.5%xTsoonpa(11.2) + 0.5xTsurface(11.2)
Muc 6: May rét thap

0.5xTe00npa(11.2) + 0.5%Tsurface(11.2) < T(11.2) < Tsurface(11.2)
Muc 7: May dic biét thap

Tsurface(11.2) < T(11.2)

MAY ... »| Quangmay
<+ Yes
Méyréirdc |a MayCu <+ No
' s
Méy cao/rat cao N — N
v P e i
- a - .
Maytrung = CM BT(B10)—BT(BOS) < 0.0 mé;l May Ci
: May Cb
¥
May thap, rat thap »  maxBT(B13)—minBT(B13) > 10.0 » MayCu
v
1.5 < maxBT(B13)—minBT(B13) < 10.0 May Sc
v

maxBT(B13)—minBT(B13) < 1.5 St/ Swong mu.

Hinh 2. Quy trinh phan loai may.

2.3 Phwong phap xac dinh nhiét do va do cao dinh may

Trong nghién ctru ndy nhém tac gia lya chon mot phuong phap dugce cong bd nam 2016
[1] dd dua ra cac thuat toan tinh toan ra san pham thir cip vé may gdm do che phu ciia may,
loai may, pha ciia may va d¢ cao dinh may. Phuong phap nay dang dugc su dung nghiép vu
tai co quan khi tuong Nhat (JMA).

2.3.1 Quy trinh tinh toan

Ddi véi nhiét d6 dinh may, cac tinh todn dugc tinh theo cac nguyén tc dua trén phan loai
may. V&1 may rat thap, may thap va may trung binh dugc tinh toan dya trén nhi¢t do phat xa
cua kénh 11,2 um. D61 véi may cao va day, st dung ti I¢ blrc xa gitra cac kénh.
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Hinh 3. Quy trinh xac dinh nhiét 46 va d6 cao dinh may.

Pé tinh toan d cao dinh may can sir dung ca 3 phuong phap sau:

— Phuong phap ndi suy;

— Phuong phép ti 1€ btrc xa;

— Phuong phap chan.

Céc budc tinh toan dwoc thyc hién theo so d6 trén hinh 4. Tai day khi bt dau tinh toan
dua trén phan loai may. Trong phan loai chia 1a mdt Iya chon sau:

— May cao té quang (High level Opaque Cloud);

— May thap va miy muc gitta t& quang (Mid or low Level Opaque cloud);

— May thiu quang (Semi— transparent cloud);

— May roi rac (Fractional cloud).

Tuong tu voi mdi loai may, thue hanh tinh toan theo timg phwong phép nhu trén so db da
trinh bay. Dau ra ca chu trinh s& gom:

— Do cao dinh may: tinh bang mét.

— Nhiét d6 dinh may: tinh bang d6 K.

— Ap suét dinh may: tinh bang hPa.

2.4 Xdc dinh vimg mdy déi leu (CCI)

San phém CCI duoc tinhvtoén dugc phan thanh 3 loai:
— Vung may Cu phat trién nhanh RDCA;

— Vung may Cb; ) ‘ ’
— Vung hinh de ¢ dinh may Cb toa ra phia dudi c6 cac may tang trung va tang thap
khong xac dinh MLUA.

B cong cu tiép theo dugc thiét lap dé tinh toan phan biét cac vung may dua trén 6 kénh
pho & trén. Cac budc tinh todn dugc thuc hién theo so do sau:
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¢ Xac dinh RDCA

« Xac dinh vuing MLUA bao gbm
Cé Ch :

e Xac dinh Cb ra khoi vung
MLUA

Hinh 4. Trinh ty tinh toan xac dinh cac ving may RDCA, MLUA va Cb.

Budc 1: Thao tac khoanh ving RDCA ra khoi  vung khéng may, ving may thip, may
mong tang cao mo ta nhu trong bang 1.

Bang 1. Cac ngudng phan loai dé xac dinh ving RDCA.

Thanh phin Nguéng Muc dich
BT kénh 13 <288.15°K  Loc vung khong may
Suit phan xakénh3 > 0.45 Loc bd ving may mong va chon vung may day
BT kénh 13-kénh 15 <2.0°K Loc viing may mong tang cao

Budc 2: 1a xac dinh vung may MLUA. Vung may nay dugc x4c dinh dua trén nhiét do
dinh may & kénh 13 thap va suat phan xa trén kénh 3 16n dé dam bao day 1a ving may cao va
day. Toan bd vung nay dugc tam coi 1a MLUA.

Budce thtr 3: Vung duogc coi nhu Cb phai qua budce loai trir sit dung phuong phap chan
nhu sau:

(1) Trong trudng hop chénh 1éch gitta TP va Tt <40K thi phat hién may CB bi loai bo.

(2) Phat hién CB s& bi loai trir néu ti 1¢ chu vi ving MLUA chi duédi 25% so vé&i chu vi
vung CB.

(3) CB tan ri: Néu xuat hién trang thai CB tan ra thi phat hién CB ciing bi loai bo. Trang
thai CB tan rd cin c& vao 3 yéu td sau:

— Sy thay ddi cua BT trén kénh 13 cta cac dam may;

— Sy suy giam cua nhiing diém c6 phat xa cao;

— Su suy giam cua phéan ky.
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2.5 Phuong phdp xdc dinh 6 mdy déng

Déi véi viée xac dinh vung may cua h¢ théng may dugc thyuc hi¢n nhu sau: mdt ddm may
duogc dinh nghia 14 mot mién lién thong cac diém ludi c6 cung gia tri (dugc xac dinh trong
phan phan loai mdy). Bai toan dit ra 1am thé nao dé tim ra mién lién thong lon nhat trén mat
ma tran. Nhin trén hinh 6 c6 thé xac dinh dwoc 5 mién lién thong dai dién cho 5 6 may dong
[6]. Nhu vay sau khi 13p trén toan bd mang hai chiéu, blen dém s& cho ta sb lugng cac mién
lién thong trén do thi, va cic diém trén cing mot mién lién thong s& c6 gia tri mang bang
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Hinh 5. MAu hinh CB va so d loai bo ving CB dé xac dinh MLUA.
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Hinh 6. Thi du v& mién lién thong xac dinh 6 may dong.
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2.6 Phuwong phap voc lwong lwong mua

Theo nghién ctru cua Trung tdm v¢ tinh khi twong ciia Nhat da dua ra phuong phap xac
dinh lugng mua tiém ning cho cac khu vuc c6 may ddi lwu manh tir cac kénh phd cta vé tinh
Himawari—8. Phuong phap nay sir dung nhiét d¢ sang cua ba kénh phd 6.2 ym (T6.2), 10.4
pm (T10.4) va 12.4 pm (T12.4) dé chiét xuét duoc khu vuc ‘may d6i luu sau. Mot s6 mo ta sau
1a thuat toan co ban dua ra dé phat hién ra cac dam may déi luu véi dinh cao:

Nhiét do sang cua T6.2 1 thap hon nhiét do sang ctua T10.4 va T12.4 thi khi d6 may &
trang thai phat trién va dinh ctia chung khong dat dén tang ddi luu;

Nhiét d6 sang cua T6.2, T10.4 va T12.4 1 gan nhu giéng nhau khi dinh may ddi luu dat
dén tang d6i luu;

Nhi¢t do sang cua T6.2 c6 thé cao hon T10.4 khi dinh may vuogt vao dén t?mg binh luu;

Hiéu s giira nhiét do sang ctua T10.4 va T12.4 ting khi may Ci mong duoc quan sat thay.

Phuong phép ndy dua ra budc dau tién d6 1a xac dinh khu vire tiém ning c6 mua 1on tir
viée xac dinh cac khu vuc ¢ may dbi luu sau, tuy nhién phuong phap khong xéc dinh lugng
mua 13 bao nhiéu. Vay dé xac dinh lugng mua trung binh cho mét khu vue ¢ tiém ning mua
16n d6 1a tinh toan ham ctia nhiét d6 sang cua kénh phd 10.4 p (T10.4) v6i phuong trinh:

R=1.183 x 1011 exp (-3.6382 x 10-2 x T0.5) (1)

O day R 1a u6c lugng muwa mm/h va T 1a nhiét do sang ctia méy tai kénh hong ngoai dai

s6 13 (10.4um). So d thuc hién nhu Hinh 7.

Lugng mua mm/h

Noi suy vé tram
hodc nhirng diém
quanh tram

Himawari-8

12.4 pm 10.4 pm
(T12.4) (T10.4)

Higu cua
T10.4 va T12.4

cua T6.2, T10.4 va

Mbi tuong quan
Ti12.4

Khu vue mua

tiém ning

Hinh 7. So d thyc hién phuong phép xac dinh mua tir tong hop cac kénh pho.

2.7 Phwong phdp tinh todn dich chuyén ciia céc 6 mdy doi heu

Sau khi tinh todn nhan dang dugc CCI, mot module tiép theo duoc tinh téi su dich
chuyén ctia né. Su di chuyén cua cac dam mdy va dy bao su di chuyén cta n6 duoc tinh toan
tir ngoai suy qua trinh di chuyén ctia ddm may & thoi diém gan nhat truée d6. Hai ving dua
vao tinh tuong quan dya trén cic nguyén tic sau:

Mot vung lién quan toi cac dac diém cua may duoc xac dinh trong anh B ta tam goi la
ving T dung dé lam mdc tinh chuyén dong (Hinh ). Tim kiém trong anh A dugc so sanh véi
vi tri trong ung cua vung T trong anh B.

Trong Hinh khu vuc ving may c6 kich thude (2t+1). Sang t6i thoi diém hién tai trén
anh A ving tim kiém c6 kich thuéc 6 ludi (2s+1). Khi d6 vi tri trung tdm cua ving may duoc
xac dinh c6 vi tri (Xo, yo) dugc tinh nhu sau:
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B (Anh truér) A (Anh hién tai)
S
T
T _(x Vo) ry
& &
—
21+1 (x

——
2s+1

Hinh 8. Ving mau va ving tim kiém cho quy dao chuyén dong cua may.

T(i,j) = VB(X0 + i,y0 +j) t<i<t —t<j<t )

Khu vye tim kiém trén anh A véi vi tri toa do twong tur (o, yo) duoc tinh theo cong thirc:
S(En) =VA(x0+&y0+mn)-s<E<s,—s<n<s 3)
Ving may di chuyén t6i khu vie S° ¢6 tim & toa do ({, 1)) trong vung tim kiém S ¢ anh A:

S'EMA) =SE+in+j-t<i<t -t<j<t

4)
Tuong quan ngoai suy gitta C(C, ) gitta T va S’ dugc tinh nhu sau:
Y ST~ THS e (- Sem }
Cin) = t&j=—t - En) €&n) - 5)
\/ZL—t Z,-tz_t{T(i,j)— T}Z\/Z't=—t th=—t{sr(i,n)(i'j)_ S'en) }
T - 1 i iT L) 6
= Gire 2 20D (6)
1I=—tj=-t
t t
' 1 ' .o
Sen = Grr 2 Z Z S'en () (7)
i=—tj=-t

Diém cuc dai (¢, n) cua C({, ) duoc tinh 1 chuyén dong cia cac ving may tai ludi (x0,
y0) trén anh B va ludi vi tri tuong ing trén anh A.

3. Két qua va thao ludn

Cac phuong phap va thuat toan dugc hién tuc bang cac cong cu phan mém may tinh va
dugc tich hop trong mot phan mém duy nhat, thuc hién tir khau thu nhap, giai ma so liéu vé
tinh Himawari dén két xudt va chuyén phat sian pham. Coéng cu phan mém da duoc trién
khai ng dung trong cong tac du bao, canh bdo mua—dong cho khu vuc DPBSCL cua bai
KTTV Nam B¢. Dudi ddy 1a mot sb két qua va san phdm cta cong cu phan mém. S6 liéu vé
tinh tir 0800UTC dén 0900UTC ngay 31/07/2020.

3.1. Hién thi sé liéu cdc kénh phé dnh may

Két qua doc, giai ma so liéu cac kénh pho, thuc hién hién thj chong 16p v6i ban do nén
GIS khu v, cac kénh ph6 dugc thé hién nhi@t d0 hoat @6 §é1ng bang bang mau. Hinh 9 hi¢n
thi phan b nhiét kénh 15 (12) va hinh 10 hién thi phan bé d6 sang kénh VIS (3) lic 8h50
UTC.
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Hinh 9. Phan b6 nhiét kénh 13 lic 8h50UTC. Hinh 10. Phan b6 d6 sang kénh VS luc 8h50UTC.

3.2. Phan tich nhan dang loai may

Thuce hién cac giai thudt va cac bude tinh toan theo phuong phap HCAI, két qua phan
loai may Iic 0850UTC duoc hién thi trén ban d6 hinh 11, véi cac loai may dugc phan tach:
Cb, Cu, Sc, St va Ci. Két qua trén kha twong dong vé6i két qua tinh toan cua JMA trén trang
JAXA Himawari Monitor (hinh 12), nhét 1 cac viing may ddi luu Cb (mau d6 trén hinh 11 va
mau xanh trén hinh 12).

i % 72"}1
7 -

Hinh 11. Két qua phan loai may luc 8h50UTC. Hinh 12. Két qua phan loai may lac 0850UTC cua
IMA( website JAXA Himawari Monitor).

3.3 Xdc dinh ving co thé sinh mwa—dong

Thuec hién cac giai thudt va cac budc tinh toan theo phuong phap CCI, két qua phan loai
duogc cac khdi miy c6 kha ning sinh mua va giy dong luc 0850UTC duoc hién thi trén ban dd
hinh 13, cac khu vuc c6 mau dé dugc canh bao 1a s€ gdy mua dong. Lugng mua udc lugng tir
cac khdi may nay s& dugc xir Iy trong muc sau.

3.4 Dinh danh céc ving mdy doi luu (CB)

Sau khi phan loai may, cong cu phan mém thuc hién giai thuat tinh toan, dinh danh cac b
may dong, két qua duoc thé hién trong hinh 14 véi cac 6 may dong (phan biét bang mau khac
nhau) lic 0850UTC. Ap dung phép ngoai suy, xac dinh duoc hudng va téc d6 di chuyén cua
cac dam may dong, tir d6 dua ra cac canh bdo mua—dong cho cac vung dia ly trong 1-3h toi.

Hinh 13. Két qua phan ving may c6 kha ning gdy ra  Hinh 14. Két qua xac dinh cac 6 may dong va hudng
mua—dong lac 8h50UTC. di chuyén.
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3.5 Udc luong lwong mua

Budc tiép theo trong hé théng canh bao mua—dong 1a tinh toan, uéc luong lugng mua co
thé sinh ra tir cac ddm may déng. Hinh 15 trinh bay két qua wdc lwong mua trong 1h tir
0800UTC dén 0900UTC trén khu vue PBSCL. Khu vyc mua dién rong va luong mua 16n
dugc tinh toan xac dinh ¢ ving Binh Phudc va Tay Ninh, ngoai ra con rai rac ¢6 mua ¢ khu
vue ven bién Viing Tau-TPHCM-Bén Tre. So sanh véi két qua thong ké lugng mua thyc do
cung thoi gian (hinh 16), chung ta thdy khu vie mua dién rong va luong mua nhiéu 1a khu
vuc Binh Phudc—Tay Ninh, ving ven Dong Nai, Binh Duong va cic ving ven bién Viing
Tau-TPHCM-Bén Tre lwong mua khong nhiéu. Diéu nay cho thiy su twong dong giita luong
mua tinh toan tir s6 liéu vé tinh va luong mua thyc do.

1000
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5.0 Cam Pu Ohla
os

o4 e
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An GlangdBag Thip
Fhs ol

Can Tho Vnhu)nq a&h- ]
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e $éc Tring
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Hinh 15. Két qua udc lugng luong mua trong 1h tr  Hinh 16. Lugng mua thuc do trong 1h tor 0800UTC
0800UTC dén 0900UTC. dén 0900UTC.

Cac két qua tinh toan cia cong cu phan mém duoc chong 16p va tinh toan khong gian cho
cac khu vuc dia ly, cu thé tinh toan va canh bao dén cép quan—huyén cua céac tinh thude
DBSCL. Hinh thirc cung cip thong tin gdm co:

Hién thi truc quan trén ban dd GIS: cac khu vue duge canh bao mua—dong sé hién thi véi
mau cam trén ban dd (Hinh 17).

Quén-Huyén 15:0031/07 15:1031/( 15:20 31/ 15:3031/07 15:4031/07 15:5031/07

Huyén AnPha 0 0 0 09 11 2
TP. Chéu Bdc 0 0 0 0 0 0
Huyén Chau Pha 0 0 0 0 0 0
Huyén Chdu Thanh 0 0 0 0 0 0
Huyén Chg M&i 0 0 0 0 0 0
TP. Long Xuyén 0 0 0 0 0 0
Huyén Phd Tén 0 0 0 0 0 0
Thi x& Tén Chéu 0 0 0 0 06 18
Huyén Thoai Son 0 0 0 0 0 0
Huyén Tinh Bién 0 0 0 0 0 0
Huyén Tri Ton 0 0 0 0 0 0

Hinh 17. Canh bdo truyc quan cac khu vuc c6 mua Hinh 18. Dinh dang tip tin canh bdo mua—doéng cho
dong trong vung DPBSCL luc 8h50UTC. cac tinh.

Két xuét ra cac tap tin dé chuyén phat, mdi tinh s& dugc két xuat 01 tap tin dang Excel
trong d6 cac quan—huyén la hang, cdt 1a ngay—gid canh bao mua dong. Trong hinh 18 1a ndi
dung tap tin canh bdo mwa—dong cho tinh An Giang, trong d6 ltic 15h30 dén 15h50 canh bao
khu vuc huyén An Pha va Thi xa Tan Chau s€ ¢6 mua—dong véi cuong do khong 1on.

4. Két luin

Viéc xay dung cong cu nhan dang, xac dinh may dong cling nhu su di chuyén cua céc
dam may dong s€ nang cao hi¢u qua cong tac canh bao dong—sét, mua tai khu vec Nam B6.
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Viéc xdy dung cong cu tinh toan udc luong lwong mua tir s liéu anh may vé tinh gop
phan tang hiéu qua cong tac du bao mua, lap dy thong tin quan tric mua, phuc vu hiéu qua
cong tac chong ngép tai cac do thi.

Can phat trién tng dung trén dién thoai thong minh dé theo ddi, canh bao kip thoi mua
dong cho tirng thué bao di dong khi c6 nhu cau.

Loi cam on: Nhom tac gia xin chan thanh cam on dé tai “Nghién ctru xay dung bd cong cu
du bao, canh bao sém mua, 1i, déng khu vuc déng bang séng Ciru Long” da hd trg ve 50 licu
v¢ tinh Himawari va phuong phap xay dung c6ng cu nhan dang, phan tich va xir Iy s ligu vé
tinh ciing nhu tao diéu kién dé nhom tac gia trinh bay nhitng két qua nghién ctru ctia minh.

Loi cam doan: Tép thé tac gia cam doan bai béo nay 13 cong trinh nghién ctru ctia tap thé tac
gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhirng nghién ctru trude day; khong cod
su tranh chap lgi ich trong nhom tac gia.
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The application of himawari satellite data in forecast and
warning of rain and thunderstorm
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Abstract: Himawari 8 satellite is the latest generation of satellites from Japan, including 16
spectral bands. Spectral bands analysis brings a lot of information to serve the analysis,
forecasting and warning of rain—thunderstorms. This article presents the results of research
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on building cloud image analysis tools to support thunderstorm warning and forecasting for
the Mekong River Delta (Mekong Delta). Utilities are integrated in the tool using 16
spectral bands of Himawari satellite images to analyze and calculate: cloud classification
(Ci, Sc, St, Cu, Cb ..), determine temperature and cloud top height, determine Cb cloud
areas, identify cloud areas capable of generating rain, calculate the movement of cloud
masses Cb. The tool also calculates analytical and forecast data for geographic regions
(administrative units), and provides the fastest and most efficient way to deliver alerts and
forecast information.

Keywords: Satellite; Rain; Thunderstorms; Himawari; Forecast; Warnings.



