BAI BAO KHOA HQC

NGHIEN CUU PANH GIA KHA NANG CANH BAO BAO
KEM MUA LON CUA RA PA THOI TIET O KHU VUC
BAC TRUNG BOQ

Lé Pirc Cwong', Hoang Thi Thu Huong'

Tém tit: Bac Trung Bé la khu viee ¢6 nhiéu dién bién phitc tap va thuong xuyén xdy ra hién
twong khi tiwong ciee doan. Trong nghién ciru, tdc gid da sir dung cdc san pham ciia ra da JMA-272
nhw PPI Z intensity, Maximum Z, PPI V same El... va san pham cvia ra da TRS-2730 nhw PPI, RHI...
dé canh bdo mét sé dién bién thoi tiét nguy hiém nhw bdo, muwa lén gay ra do bio cho khu viee Bac
Trung Bé. Két qua nghién ciru cho thdy Ra da thoi tiét JMA-272 va TRS-2730 ¢6 khd néing canh béo
kip thoi cdc hién twong KTTV nguy hiém nhw: bio, muwa lén géy ra do bio dwa trén cac dic diém,
chi tiéu nhdn biét qua dé PHVT. Tuy nhién, Ra da TRS-272 khd cil, ciing nhw thoi gian hoa déng Ra
da JMA-272 con ngcfn, nén viéc phuc vu canh bao con gap kha nhiéu han ché.

T khoa: Ra da thoi tiét, bao, mua Ién do bao.

Ban Bién tap nhan bai: 8/5/2018

1. Mé dau

Bao va mua 1on do bao 1a nhitng hi¢n tuong
thoi tiét nguy hiém duoc dic biét quan tam do
c6 tac dong khong nho dén doi séng con ngudi.
Canh bao bio, mua 16n do bio goép mot phan
khong nho dén viéc phong tranh va giam nhe
thiét hai vé ngudi, vé cua, anh huéng dén qua
trinh phét trién kinh té cua dit nude. Boi vay
cong tac chuan bi, chi dong phong chdng cac
thién tai bio, mua 16n d6i véi cong dong noi
chung va dac biét ddi vei ngu dan trén bién noi
riéng van 1a chién luoc 1au dai va hiéu qua nhat
ddi voi cong tac phong chéng thién tai, giam nhe
thiét hai.

Bangzong Wangva cs (2007) [ 7] trong nghién
ctru vé du bao va canh bao xody thuan nhiét déi
& Trung Qudc dd néu 1én ra da thoi tiét 1a mot
trong nhimg phuong tién quan trong dé theo dai
va canh bao cac con bao nhiét @61 dua vao do
phan giai thoi gian va kha nang phat hi¢n kip
thoi, chinh xac cta no.

Ngay nay, v6i nhimg trang thiét bi hién dai
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quan trac va giam sat bau troi hién nay nhur anh
may v¢ tinh phan giai cao HIMAWARI 8, rada
thoi tiét, nguoi ta co thé phat hién, theo doi va
canh bao cac hién tugng thoi tiét nguy hiém lién
quan dén dong, t6, 16¢, mua 16n, mua da va dic
biét 1a xac dinh tam bao khi di vao gﬁn b0, noi
cac thiét bj va cac sb liéu quan tric truyén thong
trén bién Dong khong du day phuc vu xac dinh
chinh x4c vi tri tim bdo. Phing Kién Qudc va cs
(2011) [3] d4 khai ma mot s6 san pham cua cac
ra da trén mang ludi va ma hoa theo quy luat
phat bao qudc té RADOB khi c6 bio. Tran Duy
Son (2007) [4] da nghién ctru st dung thong tin
Ra da TRS-2730 phuc vu theo doi canh bao mua,
dong, bao. Nguyen Viét Thang (2011) [5] da xay
dung phéin mém xac dinh vi tri tim mat bio,
hudng va tc do di chuyén ciia tim bdo cho
mang ludi Ra da Viét Nam. Tuy vay do diéu kién
thong tin truyén thong, thong tin canh béo dén
cong dong c6 do tré nhat dinh nén cong tac canh
bao phuc vu con han ché. Ddi véi cac nude tién
tién mic du c6 nhiéu trang thiét bi hién dai, khoa
hoc cong nghé trén linh vuc du bdo da dat toi
dinh cao nhung van dé canh bao bio, mua 16n
van con 1a mot van dé nan giai.
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Trong khuon kho nghién ctru nay, toi s& sir
dung san pham ra da Vinh JMA-272 va TRS-
2730 dé canh bao cac hién tugng thoi tiét nguy
hiém cho khu vuc Béc Trung B nhu bao va mua
16n gay ra do bao, tir d6 dua ra danh gid, nhan
xét vé hiéu qua hoat dong canh bao cua ra da
nay.

2. Phuong phap nghién ctru va thu thép tai
liéu

2.1 Tinh hinh bdo va mwa lon do béo 6 khu
viee Bic Trung Bo

Khu vyc tir Thanh Héa dén Ha Tinh 1 noi
c6 dién bién thoi tiét phirc tap va thudng xuyén
chiu anh huong cua bao va mua 16n gay ra do
bdo. Mic du ngdy nay c6 nhiéu thanh tuu vé
Khoa hoc k¥ thuat da duoc ung dung trong doi
song, nhung hién tugng khi trong nay van gy
nhiing ton that 16n vé tai san, con ngudi ciing
nhu anh hudng 16n dén cudc sdng cua nhiéu
ving dan cu, nhét 1a nhimg ving bién va ven
bién.

S$6 con Bio inh hwéng dén VN va BTB (1950-2016)
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Hinh 1. Thong ké s6 con Bio dnh hieéng dén Viét Nam va Bdc Trung Bo

Theo thong ké tir 1950-2016, c6 367 con bio
anh huong dén Viét Nam, trung binh 5,5
con/nam (Hinh 1). Trong d6 c6 107 con anh
huong dén khu vue Bic Trung Bo, trung binh
1,6 con/ndm va 41 con anh hudng dén Nghé An,
trung binh 0,4 con/nam. Péi voi khu vuc Bic
Trung B [2], hing nim s6 con bdo anh hudng
tric tiép dén b bién tir Thanh Hoa dén Ha Tinh
chiém khoang 20-25% tong s6 con bdo do bo
vao Viét Nam. Dién hinh 1a nam 2015, khu vuc
Bic Trung Bo chiu anh hudng truc tiép cta 5
con bao, 5 dot Il 16n va anh huong 3-4 tran 1
quét 1am thiét hai nghiém trong vé nguoi va tai
san. Nhitng nam La Nina $6 luong bao (2,0
con/nam) nhiéu hon so vé6i nhimg nim El Nino
(0,9 con/nam) khoang 1 con. Nguyén nhan khi
¢6 hién tuong El Nino vi tri hinh thanh bao c6
xu huéng dich chuyén sang phia dong, bio xuat
hién & ving bién Pong va Ty Thai Binh Duong
thuong c6 xu huéng di 1én phia bic nén it anh
hudng dén khu vuc Viét Nam. Nguoc lai, khi co
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La Nifia, quy dao bdo thuong di vé phia Tay
hodc Tay Béc nén trong thoi ky nay Viét Nam
chiu anh hudng nhiéu hon ctia bio [1].

2.2 Thu thdp sé li¢u

Nghién ctru st dung cac nguédn s6 licu sau:

- S6 liéu lay tir ra da thoi tiét Vinh IMA-272
bao gom céc san pham PPI Z intensity, Maxi-
mum Z, PPI V same El... trong giai doan xay ra
cac con bao.

- S6 liéu 1ay tir ra da thoi tiét Vinh TRS-2730
bao gdm céc san pham PPI, RHI trong giai doan
Xay ra cac con bao.

-S6 ligu théng ké vé bio va mua 16n do bio
duoc tong hop tir cac tram quan tric trén khu vuce
Bic Trung Bo.

2.3 Phwong phap nghién ciru

Trong nghién ctru s€ sur dung cac chi tiéu, dac
diém nhan biét dé x4c dinh bdo gan bd va mura
16n gy ra do bio dong thoi két hop phuong phap
ngoai suy tuyén tinh dé du béo thoi diém bét dau
va két thiic hién tuong dugce thuc hién trén co so
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ngoai suy quy luat di chuyén cia PHVT trong
mot thdi doan nhat dinh.

2.3.1 Pdc diém phdn héi vé tuyén ciia mdy
mdt bio

Trén CAPPI hodc trén PPI phan héi vo tuyén
day dii ciia mot con bao truong thanh, tinh tir
phia ngoai vao tim mét bdo, gdm cac phan sau
day.

a. Puong 16 trirée bio

Puong tb trude bio chi xuat hién trén bién
khi ¢6 con bdao manh, cach tam khoang 500-
800km. Phan héi ctia duong t6 gdm cac dam tap
hop thanh hinh vong cung, c6 do dai hang tram
kilomet, di chuyén theo huéng di chuyén cua
tam bao.

b. Viing d@oi lwu bén ngodi

Sau duodng t6 1a phan hdi vo tuyén ciia ving
ddi Iuu bén ngoai. Ching gom nhing dam phan
hoi sép xép khong theo mot trat tu nhét dinh.

¢. Cac ddai méy hinh xodn

Céc dai phan hdi vo tuyén ctia may dugc sip
xép thanh hinh cac dai xodn c6 xu thé hoi tu tai
mot diém. SO luong cac dai PHVT va do cong
cta chiing ty 1€ thuan véi cuong do cuia con bao.

d. Mt bao trén PPIZ hodc CAPPIZ

Trén PPIZ hodc CAPPIZ phan hoi vo tuyén
mit bio dugc thé hién dudi dang:

- Mit bdo 1a mdt ving khong c6 phan hoi vo
tuyén mdy c6 dang hinh tron hoic elips khép kin.

- Mit bdo 1a mdt ving khong c6 phan hoi vo

BAI BAO KHOA HQC

tuyén may c6 dang hinh tron hoic elips khong
khép kin

- Mit bio 1a diém hoi tu ciia cac dai phan hoi
v0 tuyén may xoin

e. Phan héi vé tuyén mat bédo trén RHI

Khi mit cit thing ding di qua tim béo thi
phan hoi v tuyén mat bio dugc thé hién thanh
2 ¢ot thing ding lién ké nhau duoc phan biét
bang mot cot khong co phan hdi vo tuyén hodc
¢6 phan hdi v tuyén yéu.

2.3.2 Xac dinh tam bao trén PPI, CAPPI, RHI

a. Trén PPI hodc trén CAPPI

- Néu trén PPI Z hoc trén CAPPI Z mét bio 1
mot ving khong c6 PHVT may, c6 dang hinh tron
hodc hinh elips khép kin thi tim mt bdo chinh 1a
tam hinh hoc ctia hinh tron hogc hinh elips.

- Néu trén PPI Z hogc trén CAPPI Z mit bdo
la mot vung khong ¢6 PHVT c6 dang hinh tron
hodc hinh elips khép kin thi tim mét bio chinh 1a
tam hinh hoc cta hinh tron hodc hinh elips ngoai
suy tur hinh trong hodc hinh elips khép kin.

b. Trén RHI

Trén RHI tdm bdo chinh 1a trung diém cua
khoang céch giita hai mép ciia cot thang dimg
khong c6 phan héi vo tuyén.

2.3.3 Udc lwong muea tiém ndng twong doi tir
san pham ra da

Dua vao mdi quan hé Marshall-Palmer giira
cuong do mua va do PHVT ta co thé dua ra ude
lugng mua ciia ving may dong canh bao (Bang 1).

Bang 1. Gia tri cuong do mua woc luong tie do PHVT

Do phin héi vo tuyén tir sain pham PPI hoic CAPPI Cuong do mua c6 kha niing
30-40dBZ 5-15mm/h
40-50 dBZ 15-50mm/h
Trén 55 dBZ > 100 mm/h

2.3.4 Phuong phdp ngoai suy tuyén tinh

Phuong phép nay nham xac dinh huéng, toc
d6 di chuyén va dia diém d6 bo (vao bo bién) cua
tam mat bdo. Céc budc thuc hién nhu sau:

- Xac dinh hudng di chuyén cua tim mat bio
bang cach tua lai cac hinh anh vé dam phan hoi
v tuyén may bdo quan tric duoc it nhat 1a 30
phut trudc do.

- Xé4c dinh huéng di chuyén cua phan hoi
viing mura, phan tich dé khang dinh PHVT viing

mua s& di chuyén dén dia diém ma ta phai 1am
du bao.

- Ubc lugng toc do di chuyén cua tim bio
bang cach chia khoang cach giita 2 vi tri lién tiép
clia tim mdt bio trong thoi doan 30 phit.

- Dia diém db bd (du kién) ciia bio vao bo
bién duoc xac dinh bang cach ngoai suy qity dao
di chuyén cuia bao

- Udc luong thoi gian can thiét dé bao do bd
bang cach chia quang duong con lai cho toc do
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di chuyén ctia tim mét bio

Uu diém:

- Dé thuc hién béng cac cong cu da trang bi
trong phan mém ciia ra da.

- Cho két qua nhanh dé 1am canh béo

Nhuoe diém:

- P6 chinh x4c khéng cao do ¢ nhimg bién
d6i vé hinh dang kich thudc, do phan hoi, qily
dao

3. Két qua phén tich dién bién mdt so dot
bio va mua 16m do bio anh hwéng dén khu
vue Bic Trung By

3.1 Con biio s6 2 nim 2017 (Bdo Talas)

Dién bién con béo s 2: Sang ngay 13/7, mot
vung ap thap d hinh thanh trén khu vuc giira
Bién Dong, dén chiéu 15/7, ap thip nhiét d6i da
manh 1én thanh béo, con bio sb 2 trong nam
2017 va c6 tén qudc té 1a Talas; ngay trén khu
vuc ving bién quan dio Hoang Sa. Béo di
chuyén theo huéng Tay Béc, 15km/h. Bén 00h
ngdy 16/7, tim bdo ndm ngay trén ving bién cac
tinh Thanh Hoa - Ha Tinh. Strc gié manh nhit ¢
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ving gan tAm bdo manh cép 8 - 9, giat cap 11 -
12, di chuyén chu yéu theo huéng Tay. Khoang
01 gid ngay 17/7, bio sb 2 da d6 bo vao dat lién
Nghé¢ An - Ha Tinh, sau suy yéu thanh 4p thap
nhiét d6i. Hoan luu bio sb 2 di giy gié manh
cap 7 - 8 & cac tinh Nghé An - Ha Tinh, tai dao
Hon Ngu c6 gio giat cap 12, dat lién ven bién gi6
gidt cap 9 - 10, riéng Hoanh Son (Ha Tinh) gi6
giat cap 11 [6].

Trén s6 lidu ra da JMA lic 22h55, tam bio co
toa do khoang 18,5°N 106,6°E ngay gan bo bién
tir Nghé An dén Ha Tinh, dang c6 xu huéng di
chuyén theo huéng T4y T4y Bic; ving PHVT
manh (Zmax>40dbZ) phat trién trén cac huyén
Quynh Luu, Yén Thanh, B6 Luong, Thanh
Chuong, Nam Pan, Huong Son, Huong Khé,
Pirc Tho. ... Bén khoang 23h54, Tam bio d6 bd
vao dét lién giap ranh giita 2 tinh Nghé An Ha
Tinh, gdy mua 16n cho gan nhu toan b khu vuc
Nghé An, Ha Tinh va Nam Thanh Héa. PBac biét
la & Quynh Luu, Nghia Ban, Con Cudng, Anh
Son (Zmax>40dbZ) (Hinh 2).

.........

"

Zoaey o

17/7/2017
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Trén s6 liéu ra da TRS luc 21h40 ngay
16/7/2017, tam bao co toa dd 18,5°N; 106,5°E
ngay gan bo bién Ha Tinh, cach ra da TRS
khoang 90km, dang c6 xu hudng di chuyén theo
huéng Ty Tay Bac; gdy mua cho hau hét khu
vire Ha Tinh va viing ven bién tir Thanh Hoa dé
Nghé An (Zmax>25dbZ). Bén khoang 23h35,
tam bao co toa dd khoang 18,4°N, 106,0°E; vung
PHVT manh (Zmax>40dbZ) phét trién trén cac
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huyén Quynh Luu, Nghia Dan, Tan Ky, Thanh
Chuong, Huong Son, Vii Quang, Huong Khé. ..
Nhén dinh, ving PHVT nay c6 kha nang gay
mua dong manh cho cac khu vuc ndi trén.
Khoang 1h20 ngay 17/7/2017, sau khi di vao dat
lién bio sb 2 suy yéu thanh ap thip, PHVT phat
trién gén nhu toan bo khu vuc tir Thanh Héa dén
Ha Tinh; dac biét Tan Ky, Quy Hop
(Zmax>40dbZ) (Hinh 3).

Hinh 3. Dién bién truong Phdn héi vé tuyén may trén ra da TRS 2730 dém ngay 16, rang sing
ngay 17/7/2017
Bdng 2. Bang thong ké s liéu quan st vé con bdo Talas

Vi tri tim bdo Ra da JMA Ra da TRS $6 liéu thuec té

22h 18,5N; 106,5E 18,5N; 106,5E 18,5N; 106,6E

Oh 18,5N; 106,3E 18,4N; 106,0E 18,5N; 106,3E

Hudng di chuyén Tay Tay Bic Tay Tay Bic Tay Tay Bic

Khu vyc mua lon (Tu Mua 16n toan khu vuc Mua 16n toan khu vuc Mua 16n toan khu vuc

19h ngay 16 dén Olh (7Zmax>40dbZ) Quynh (Zmax>40dbZ) Quynh Luu: 134mm;

ngay 17/7) Luu, Yén Thanh, P6 Quynh Luu, Nghia Dan, Tay Hicu: 60mm; ]?6
Luong, Thanh Chuong, Tan Ky, Quy Hop, Luong 102mm;  Yén
Nam ban, Hung  Thanh Chuong, Huong Tl‘luqng: oSmm; Naln
Nguyén, Huong Son, Son, Vii Quang, Huong Ban 72mm; Cho Trang:

Huong Khé, Btic Tho

86mm, Huong Khé

Khe :126mm, Hoa Duyét
136mm, Ha Tinh
98mm, Hoanh Son:
97mm
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3.2 Con bdo s6 3 nim 2018 (Bio Son Tinh)

Dién bién con bdo s6 3: Sang ngay 17/7, ap
thip nhiét d6i trén khu vuc Bic Bién Pong da
manh 1én thanh bao, con bio s6 3 c6 tén quéc té
1a SON-TINH. Bo s6 3 di chuyén rat nhanh vé
hudng Tay Tay Biéc, sau huéng Tay, mbi gior di
duoc khoang 35 - 40km, stc gio ving gan tim
bdo manh cap 8, git cap 10, tir 01h ngay 18/7
bdo manh 1én cip 9, gidt cip 11. Sang sém ngay
18/7 sau khi vugt qua ban ddo Hai Nam (Trung
Qudc) vao Vinh Béc Bo toc do di chuyén cua
Bio giam dan, mdi gid di dugc khoang 20 -
30km va suy yéu mot it. Dém ngay 18/7, bio s6
3 da d6 bo vao dat lién cac tinh Thanh Hoa,
Nghé An va suy yéu thanh ap thap nhiét d6i. Ap
thap nhiét di tiép tuc di chuyén theo huéng Tay
vao sau vao dat lién cac tinh Thanh Hoa va Nghé
An [6].

Do trong qua trinh xay ra con bao Son Tinh
2018, ra da TRS-2730 da ngung hoat dong, nén
d6i voi con bdo nay, nghién ctru sé chi phén tich
san pham tir ra da IMA-272.

Trén san phim Maximum Z va PPI V (same
El) cta ra da JMA luc 20h17 ngay 18/7/2018,

tam bao co toa do kha déng nhét khoang 18,8°
N; 106,9°E va dang c6 xu hudng di chuyén theo
hudng Tay Ty Bac; hoan Iuu con bdo giy mua
16n hau khap khu vyc Ha Tinh va phia Dong
Thanh Hoa, Nghé An; dac biét Nga Son, Hau
Loc, Hoéng Hoa, Tp Thanh Hoéa, Quang Xuong,
Néng Cong, Nghia Pan, Tan Ky, Nam Pan D6
Luong... (v6i Zmax>40dbZ). Bén khoang 0h10
ngay 19/7/2018, tam bao c6 toa do khoang
19,2°N; 105,9°E ndm ngay trén ving bo bién tinh
Thanh Hoéa-Nghé An, tiép tuc di chuyén theo
hudng Tay Ty Béc va d6 bo vao dat lién luc
0h50 voi toa do 19,3°N; 105,8°E tai viung giap
ranh gitta 2 tinh Thanh Hoa Ngh¢ An; gdy mua
16n cho Nam Nghé An va Bic Ha Tinh, ving
PHVT manh (Zmax>40dbZ) phat trién trén cic
huyén D6 Luong, Hung Nguyén, Tp Vinh, Nghi
Xuén... Sau khi d6 bo vao dit lién, bio suy yéu
thanh ap thap, khoang 3h50, tAm 4p thip co toa
do 19,4°N; 105,0°E, gdy mua cho hau nhu toan
khu vuc tir Thanh Hoa dén Ha Tinh. Dén trua
cung ngay (12h40), mua bat ddu giam va tap
trung rai rac ¢ khu vyc phia Tay Thanh Hoa-
Nghé An (Hinh 4).

JBIRDS
| ————

-

Hinh 4. Dién bién truwong Phdn hoi vé tuyén mdy trén ra da JMA téi ngay 18, rang sing ngdy
19/7/2018
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Bang 3. Bang thong ké s6 liéu quan tric vé con bio Son Tinh

Vi tri tim bio Ra da JMA $6 liéu thue té
20h00 18,8N; 106,9E 18,7N; 106,6E
22h00 19,1N; 106,5E 18,8N; 106,4E
Huéng di chuyén Tay Tay Bic Tay Tay Béc

Khu vuc mua 16n
(Tir 19h ngay 18 dén 01h ngay
19/7)

Nam Nghé An, Béc Ha Tinh, ven
bién Thanh Héa
(Zmax>40dbZ)
Nga Son, Hau Loc, Hoﬁng Hoa,
Tp Thanh Hoéa, Quang Xuong,
Nong Cong, Nghia Pan, Tan Ky,

Nam Thanh Hoa, Bic va Nam
Nghé An

TV Chubi: 89mm; Quang Chau:
74mm; Nhu Xuan: 61mm; Tinh
Gia 54mm; DB6 Luong: 71mm;
Nam Pan: 91mm; Vinh: 70mm;

Nam Dan, D6 Luong, Hung HoOn Ngu:A 74ff{r{1; Quynh Luu:
nguyén, Vinh, Nghi Xuén, Puc 67mm; Tay Hiéu: 64mm; TV
Tho Linh Cam: 62mm

4. Két luan

- Ra da JIMA-272 va TRS-2730 c6 kha nang
canh béo kip thoi cac hién tugng KTTV nguy
hiém nhu bdo va mua 16n do béo...dya trén cac
nguyén 1y, chi tiéu nhan biét qua 46 PHVT.

- Phat hién kha chinh xac su di chuyén cua
tam bao, ving PHVT gay mua, d§ cao chan may,
dinh may, quan tric duoc trén pham vi rong..

- Ra da JMA-272 cung cip da dang cac san
pham, gitp phan tich, danh gia va c6 cai nhin da
chiéu hon vé hién tuong thoi tiét nguy hiém dang
dién ra.

Tuy vay van con nhitng mét han ché sau:

- Thoi gian hoat dong cua ra da JMA-272 con
ngén nén céc chi tiéu cta ra da chwa dam bao do
chinh xéc cao, can c6 thoi gian dé hiéu chinh.

- Ra da TRS-272 kha cii, thinh thoang, viéc
thu nhan tin hiéu kém dan dén qua trinh cung cap
san phérn bi gian doan, thiéu chinh xac.

- Ra da TRS-2730 va JMA-272 cho san phdm
5-10 phat/lan nén c6 nhimg nhidu dong nhod
trong thoi gian ngan khé ndm bat duoc, bén canh
do, diéu kién thong tin truyén thong, thong tin
canh bao dén cong dong c6 do tré nhat dinh nén
cong tac canh bao phuc vu con han ché.
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RESEARCH ON THE WARNING POSSIBILITY THE WEATHER
RADAR FOR TYPHOON WITH HEAVY RAIN IN THE NORTH
CENTRAL REGION

Le Duc Cuong', Hoang Thi Thu Huong!
"North Central Region Hydro-meteorologial Center

Abstract: The North Central is a region which has complicated weather conditions and con-
stantly experience extreme weather. In the study, the author used the products of JMA-272 radar
such as PPI Z intensity, Maximum Z, PPl V same El and products of TRS-2730 radar such as PPI,
RHI and so on to warn and predict the development of extreme weather such as typhoon or heavy
rain caused by typhoon and so forth for the North Central. The results show that JMA-272 radar and
TRS-2730 radar has the ablity to forecast hydrometeorological phenomena such as typhoons and
heavy rain caused by typhoons and so on which are based on the characteristics and norms of dbZ.
However, because of the short-time operation of JMA-272 radar and old TRS-2730 radar, the warn-
ing service has many limitations.

Keywords: Radar weather, typhoon, heavy rain caused by typhoon.
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