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Bai bado khoa hoc

Nghién ciru moi quan hé giira do dut gi6 thing ding va tong am
khi quyén dén sw phan b6 lwong mwa khi bio hoat dong gan bo
va do bd

Ping Thi Anh'*, V6 Viin Hoa', Pham Lé Khwong®’, Nguyén Vin Hiép', Pinh Hiru
Dwong', Vii Vin Phong!'

'Pai Khi twong Thity vin Khu vue Dong bang va Trung du Bic Bo;
phuonganhdbkt@gmail.com; vovanhoa80@yahoo.com; hiepwork@gmail.com;
dinhduongkttv@gmail.com; phongdbkt@yahoo.com

2Vién Vat ly dia cau, Vién Han 1am Khoa hoc va Cong ngh¢ Vi¢t Nam;

3 Hoc vién Khoa hoc va Cong nghé, Vién Han 14m Khoa hoc va Cong nghé Viét Nam;
phamlekhuongigp@gmail.com

*Tac gia lién hé: phuonganhdbkt@gmail.com; Tel: +84—904926828

Ban Bién tap nhan bai: 22/11/2023; Ngay phan bi¢n xong: 9/1/2024; Ngay dang bai:
25/4/2024

Tém tit: Bio va mua 16n do bio 1a thién tai gay anh huong nghiém trong ca vé ngu:(‘yi va
tai san. Dy bdo dugc mua 16n do bdo dong gop quan trong trong viéc phong tranh va giam
thiéu riii ro thién tai. Bai bao ndy st dung so liéu v¢ tinh, radar, dir liéu bao tir Trung tam
Du bao khi tuong thiy van quoc gia két hop phan tich hinh thé synop, do dut gio thang
dung, tong am khi quyén dé phén tich sy phan bo mua khi bdo hoat dong gan bo va do bo,
sau d6 so sanh voi sy phan bd luong mua quan trac cta cac con béo. Két qua cho thay khu
vuc c6 do dut gio yeu (<10 m/s) va co téng am khi quyén 16n (>60 kg/m?) 1a moi truong
thuén loi cho béao Bién Dong phat trién. Su phan b6 lwong mua anh huong boi sy phan bo
tong am khi quyen khu vyc c¢6 lwong mua 16n nhét trung voi khu vuce c6 tong am khi quyén
cuc dai. Do dut gio thang dimg c6 anh huong manh dén sy phan bb ciia mua trong bio.
Truong hop do dut glo <10 m/s, lugng mua phan bd tuong d6i dbi xtmg qua tim bio.
Truong hop d6 dit gio >15 m/s, luong mua phén b bét dbi xing va tap trung & bén trai
tAm bio (theo hudng di chuyén). Két qua cua nghién ctru gitp du bao vién c6 cai nhin tong
quan trong phan tich va du bdo mua bao.

Tir khoa: Bio (xody thuin nhiét d6i); Sy phan bd luong mua bio; Mua 16n.

1. Giéi thi¢u

Mua do xoay thudn nhiét doi (Tropical cyclone - TC) thuong gdy thiét hai nghiém trong
d6i véi cac ving ven bién noi bao d6 bd. Lugng mua 16n tir TC khong chi gy ra i quét &
bo blen ma con c6 thé mang theo mua 16n vao sau trong dat lién. Nghién ciru cac co ché gay
mua gan hen vo1 xody thudn nhiét doi [1-2] cho thay rang mua Ién lién quan chit ché dén
van chuyén am, chuyén tlep ngoai nhi¢t doi, tng cudong tuong tac gié6 mua, anh hudng dia
hinh, hoat dong ctia hé thdng quy mé vira trong khu vire xody thuén nhiét d6i anh hudng.

bo dut gio thang dimg va chuyén dong ctia bio 14 hai yéu t6 quan trong tao ra sy bat ddi
xtmg vé lwong mua trong cac xody thuén nhiét d6i (TC), day 1a két qua trong nghién ctru [3]
v6i phuong phéap st dung sb lidu vé tinh tir Nhiém vu do luong mua nhiét d6i (Tropical
Rainfall Measuring Mission - TRMM). Do dut gio thang dimg trong nghién ctu [3] duogc
dinh nghia 1a su chénh 1éch gilra cac vecto gio trung binh & myc 200- va 850-hPa trén mot
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khu vure bén ngoai kéo dai tir ban kinh 200-800 km xung quanh tim bio. Sy bat ddi ximg vé
lwong mua ti da ctia wavenumber-1 ndm & phia dudi trai (phai) & Béc ban cau (Nam), diéu
ndy cling duoc chi ra trong nghién ctru [4]. Trong mo6i truong do dut gio tur trung binh dén
manh > 7,5m s’ , lugng mua bat dbi xtmg cht yéu nam bén trai, khi d6 dit gio yéu su bat
dbi xtmg giita chuyen dong va luong mua TC c6 dong gop 16n hon, nhét 13 dai mua bén
ngoai.

Cac nghién ctru vé phan bd mua do bio tir so liéu vé tinh TRMM va GSMAP nhu [3],
[5 6] cho thdy: (1) Vung mua cuc dai thudng nam & goc ¥4 phia trude so voi hudng chuyén

dong, (2) Vi tri viing mua 16n c6 xu hudng chuyén tir goc Y phia trude, bén trai sang goc Y
phia trude, bén phai khi bao manh Ién, (3) Bao manh c¢6 cuong do mua trung binh va dién
tich ving mua trung binh 1én hon, (4) Cuong d6 mua trung binh giam khi cudng d6 bao
giam, (5) Con bio yéu co thé tao ra cuc dai cuong do mua 16n hon con bio manh.

Nghién ctru dac diém khong gian cta cac truong mua lién quan dén cac con bao nhiét
dsi db bd [7] chi ra dién tich va sy phén tan cua mua c6 tuong quan dang ké voi cuong do
bao va téng luong nudc mua bang cach do dién tich, do phan tan va sy dich chuyén cia cac
truong mua nhe va vira phai lién quan dén 35 TC d6 bd vao khu vuc nghién ciru va kham
pha cac diéu kién gép phan vao su bién d6i khong gian ciia chiing. Cac mo hinh khong gian
ctia toc d6 mua wde tinh qua vé tinh dugce xac dinh thong qua phén tich diém nong. Dién tich
va sy phan b cua luong mua c6 mdi tuong quan dang ké voi cuong d6 bio va téng luong
mua. Do dut gié thing ding va hoi tu 4m c6 twong quan véi v6i su dich chuyén cua luong
mua.

O Viét Nam, nghién ciru vé dic diém va sy phan bd bio gin bd va db bo co cac cong
trinh nhu [8—11]. Nghién ctru vé sy phan bd luong mua lién quan xody thuan nhiét doi phai
ké dén ¢ ‘Nghién ctru xu thé han dai cua luong mua do xody thudn nhiét d6i & Viét Nam” [12].
Tac gia diéu tra cac ddc diém cia lwong mua lién quan dén cac xody thuan nhiét doi (TC),
sir dung dir li¢u best-track TC va dir liéu lvong mwa ngay cua 15 tram khi tuong truyén thong
tir nam 1961 dén nam 2008 cho ving ven blen Viét Nam. Ngoai viéc diéu tra lugng mua TC,
tac gia da udce tinh ty 1€ mua TC va ty 1¢ sO ngay mua lén TC (TC_R50) va giai thich cac
tham s nay cho cac ndm El Nifio va La Nifia. Két qua nghién ctru ¢ khu vyc phia Bic luong
mua TC 16n nhat trong giai doan thang 7 dén thang 9. Luong mua TC tap trung & khu vuc
mién Trung, cyc dai vao thang 10-11. Ty 1¢ mua TC thay doi tir 0 dén ~25%, cho thay gia tri
cuc dai trong vung 16°N-18°N vao thang 9. Trung Trung B9 Viét Nam co6 ty 1€ TC _R50 cuc
dai vao thang 9-10 twong tng véi tan suat TC cao nhat trong cling thoi ky. Diéu nay phu hop
su anh hu:(”mg ctia TC ddi v6i nude ta trong nghién ciru [10]. Ty 1 mua TC, TC_R50 c6 xu
huong giam trong nhimg nam El Nifio va tang trong nhiing nam La Nifia vao cac thang 10-
11 d6i v6i khu viuc mién Trung, Gan day, Pham Thanh Ha nghién ctru xu hudng bién dbi
lwong mwa vé6i sy hoat dong cua cac TC tir nam 1979 dén nim 2019 [13] bang cach sir dung
dir li¢u best track cua cac TC tir Trung tdm Khi twuong Chuyén nganh Khu vuc (Regional
Specialized Meteorological Centre - RSMC) Tokyo - Trung tdm Bao va di liéu luong mua
ngdy ciia 138 tram khi twong truyén théng ¢ Viét Nam. Kha ning anh huéng ciia TC dén
luong mua cuc bd duge gioi han ¢ mirc 500 km tinh tir trung tdm TC. Nghién ctru da chi ra
37,3% la gia tri 16n nhét gitra ti 1é mua do TC gay ra trén tong lugng mua d6i v6i khu vuc
mién Trung trong thang Bay. TC dong gbp tdi thiéu vao sy thay ddi ciia cac sy kién mua cuc
doan trong giai doan 1979-2019.

Nhin chung cac nghién ciru vé bo va lugng mua lién quan dén bdo anh hudng dén nuéc
ta da phan vung béo va lugng mua theo khu vyc va thoi gian anh huong. Tuy nhién dac diém
phan bd mua lién quan dén bio chua duge 1am rd.

Dé c6 thém thong tin trong phén tich va du bao lugng mua bao anh huong dén Viét Nam,
ching t61 “Nghién cliru moi quan h¢ gitra d6 dut gio thang ding va tong am khi quyén dén su
phan bd lwong mua khi bdo hoat dong gan b va d6 bd” qua phan tich synop, anh may vé
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tinh, radar két hop phan tich d6 dut gio thang dimg, tong am khi quyén, két qua phan tich
duogc so sanh sy phan bd lwong mwa quan tric ctia cic con bio.

2. Co s so6 liéu va phwong phap nghién ciru

2.1. Khu vuec nghién curu

Trén co s¢ “Phan vung bao cho khu vyc ven bién Viét Nam” (Quyét dinh vé viéc phé
duyét va cong bd két qua phan ving bio va xac dinh nguy co cao bio, nudc dang do bdo cho
khu vuc ven bién Viét Nam, s6 1857/QD-BTNMT ngay 29 thang 8 nam 2014 ctia Bo Tai
nguyén va Méi trudng). Nghién ctru chon nhitng con bdo c6 cudng do trung binh dén manh
anh huong nudc ta theo dung quy luat mua va nam trong khu vic nghién ctru tir phan ving I
den IV.

Bang 1. Tén va cudng do cac con bao dugc chon.

Tén con bio Cwong dd bio manh nhit Cwong dd bio gin bo va dé b
Bio Maon (bdo s6 3 nam 2022) Cép 11, giat cap 14 Cép 8, giat cap 10
Bio Mun (bdo s6 2 nam 2019) Cép 9, giat cap 11 Cép 8
Béo Son Tinh (bdo s6 3 nim 2018) Cép 9, giat cap 11 Cép 8, giat cap 9
Béo Noru (bio s6 4 nim 2022) Cép 14-15, giat cap 17 Cép 10-11, giat cap 13
Béo Doksuri (bio s6 10 nim 2017) Cép 13, giat cap 15 Cép 11-12, giat cap 14
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Hinh 1. Phin viing nguy co bdo cho cac ving ven bién Viét Nam (Quyét dinh vé viéc phé duyét va
cong bo két qua phan vung bdo va xac dinh nguy co cao bédo, nude dang do bao cho khu vuc ven
bién Viét Nam, s6 1857/QD-BTNMT ngay 29 thang 8 nam 2014 cua B Tai nguyén va Moi truong).

2.2. Co so so liéu

- Dir liéu con bao (kinh vi dg va tde do gi6), quy dao cua cac con bao tr Trung tdam Dy
bao khi tuong thity van quéc gia.

- Dt liéu lugng mua ngay cua 148 tram khi tuong truyén théng trén ca nudc cua cac con
bao.

- Dir lidu anh may vé tinh va radar dugc cung cip boi Trung tim Mang ludi khi twong
thity van quéc gia.
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- Ban d6 synop ngudn theo dudng link:
https://tiwrmdev.hii.or.th/TyphoonTracking/prewcl.php?&lang=en

- Dit liéu vé ban d6 do dut gio thang dung ciia muc 850-200mb, tong 4m khi quyén duogc
liy tir duong link https:/psl.noaa.gov/data/composites/day/.

2.3. Phuong phap nghién curu

Luong mua lién quan d&én TC duoc xac dinh trong ban kinh 500km tir trung tdm TC [13,
14]. Trong bai bao nay, tac gia sir dung phuong phap synop, anh may v¢ tinh, radar két hop
phan tich d¢ dut gié thang dung, tong am khi quyén dé phan tich sy phan bd lugng mua ctia
cac con bdo khi hoat dong gan bd va dé bo. Két qua phén tich duge so sanh véi su phan bd
luong mua quan tric clia cac con bio.

Céc dic diém phan bd luong mua béo sau ddy duoc phan tich: Sy phan b luong mua
béo lién quan dén @6 dut gié thang dimg; Su phan bd lwong mua lién quan dén tong 4m khi

quyen
3. Két qua
3.1. Bdao Maon 2022

3.1.1. Dién bién va su phan bd lugng mura clia con bio

Téi ngay 23/8, bio Maon (sd 3 nim 2022) di di vao Bién Pong. Bio Maon ¢ cudng do
manh nhét dat cap 11, giat cdp 14. Bao di chuyén theo hudng Tay bic va d6 bd vao khu vuc
Tay nam tinh Quang Dong (Trung Qudc) vao trua ngay 25/8. Sau khi do bd vao dét lién, bio
Maon di chuyén vé phia Tay, cuong do bdo giam xudng cap 8, giat cap 10. Téi ngay 25/8,
sau khi di vao khu virc Quang Ninh bédo sé 3 suy yéu thanh ap thap nhiét déi. Sy phan bd
luong mua ca dot do anh hudng cua bao Maon (Hinh 2), ving mua c6 lugng mua >100 mm
bao trim phan 16n khu vye tir Ninh Binh 1én phia bac. Ving mua 16n nhat & khu vic Quéang
Ninh, lugng mua cua ca dgt dat 300mm.
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Hinh 2. Ban d0 phan b lwong mua va qui dao bio Maon nam 2022 (Trung tdm Dy bao khi twong
thiy vén qudc gia).

3.1.2. Hinh thé synop anh huéng con béo
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Trén ban d6 thoi tiét bé mat ngay 25/8/2022 (Hinh 3a) cho thiy bio Maon ndm trén rinh
ap thap c6 truc qua Bac B§. Ban d6 myc 500mb (Hinh 3b) cho thay ap cao can nhiét doi co
truc khoang 28-30 d¢ vi Bac. Bao Maon di chuyén theo ria ctia 4p cao can nhiét doi.

Hinh 3. Ban d6 thoi tiét bé mat va muc 500mb con bido Maon 2022 (ngudn
https://tiwrmdev.hii.or.th/TyphoonTracking/prewc1.php?&lang=en).

3.1.3. Phan tich anh rada thoi tiét

Hinh 4 trinh bay phan b6 d§ phan hoi radar tai cac thoi diém 12:00 UTC, 15:00 UTC va
18:00 UTC ngay 25/8/2022. Tai nhitng thoi diém nay, d6 phan hoi radar cho thay phan bo
cua mdy doi luu co sy bat doi ximg manh qua tdm béo. May doi luu phan b6 chu yéu ¢ bén
trai (theo hudng di chuyén) cia bao Maon.
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Hinh 4. D6 phan hoi radar ctia con bio Maon ngay 25/8/2022 thoi diém 12UTC (a), 15UTC (b) va
18UTC (c) (Nguon Trung tam Mang ludi khi tugng thuy van quoc gia).

3.1.4. Phan tich d6 dut gi6 thang ding

Hinh 5 biéu dién trudong do dut gid thing ding gitta muc 850mb va myc 200mb trong
cac ngay 25/08/2022 (Hinh 5a) va ngay 26/08/2023 (Hinh 5b). Két qua cho thiy gia tri do
dut gi6 theo phuong thang dung & khu vuc Bic B tuong ddi cao. Gia tri ndy dao dong trong
khoang tir 15m/s dén 25m/s.


https://tiwrmdev.hii.or.th/TyphoonTracking/prewc1.php?&lang=en
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Hinh 5. Ban dd mo phong do dit gio thing dimg muc 850mb dén 200mb ngay 25/8 (a) va 26/8/2022
(b) (nguon https://psl.noaa.gov/data/composites/day/).

3.1.5. Phan tich tong am khi quyén

Hinh 6 b1eu dién phan bd truong tong am khi quyén trong cac ngay 25-26/08/2022.
Chung t61 thay rang tai thoi d1em nay gia tri tong am khi quyén & khu vuc Bic Bo tuong doi
cao. Gid tri tong am khi quyen dao dong trong khoang tir 45kg/m’* dén 60kg/m>. Trong nhiing
ngay nay, gia tri téng am khi quyén cao nhit & khu vyc Quang Ninh, dat tur 55kg/m® dén
60kg/m Két qua ciing thé hién 16 rang, gia tri tong 4m khi quyén thoi diém nay co xu thé
giam dan tir khu vuc Quang Ninh dén cac khu vyc khac.

Chung ta c6 thé thiy rang phan bd luong mua ciia con bio ¢6 xu thé giam dan tir khu
vue Quang Ninh dén cac vung khac cua Bic Bo. Su phan bd lugng mua nay kha phi hop so
v6i phan bd cua téng 4m khi quyen Khu vie Quang Ninh la khu vye c6 lugng mua 16n nhét
va day ciling 1a khu vuc co gia tri tong 4m khi quyén 16n nhat. Khi d6i chiéu véi quy dao bio
(hinh 2), ving c6 lugng mua 16n phan bd chi yéu & bén trai ctia tim bdo. Sy phan bé mua
bat dbi ximg nay duoc thé hién 13 qua dit liéu phan hdi radar (hinh 4). Tai thoi diém bdo db
bo, gia tri do dut gio theo phuong thing dimg cao, sy phan bd bat dbi ximg nay phu hop su
phan b lwong mua trong bio [3].

WOM Prysicol Sciences Loboratory

Hinh 6. Ban d mé phong téng 4m khi quyén ngay 25/8 (a) va 26/8/2022 (b) (ngudn
https://psl.noaa.gov/data/composites/day/).

3.2. Bdo s6 2 (Mun) 2019

3.2.1. Dién bién va sy phan b6 lugng mua ciia con bao Mun


https://psl.noaa.gov/data/composites/day/
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Bio s6 2 (Mun) dugc hinh thanh tir mot viing ap thap trén Bién Dong, manh 1én thanh
ap thap nhiét doi vao chiéu 01/7 va thanh bdo vao téi ngdy 02/7. Sau khi hinh thanh, bdo Mun
di chuyén theo hudng Ty va Tay bac qua dao Hai Nam (Trung Qudc) va dd bo vao khu vuc
tir Hai Phong dén Nam Pinh. Cuong d bdo manh nhat 1 cip 9, giat cap 11. Sy phan bd
lwong mua quan tric do anh hudng cua con bdo Mun (hinh 7) cho thiy & khu vuc Bic Bo
lwong mua chi yéu <50mm, mot sé khu vue & phia dong Bic Bo va phia tdy Bic Bo c6 lugng
mua dén 100mm. Khu vuc Béc Trung B9, lugng mua dao dong tir 100mm dén 200mm. Khu
vuc Thanh Héa, Ngh¢ An va ving ven bién Béc Trung B0 c6 lugng mua 16n nhat, dat dén
200mm.
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Hinh 7. Ban d6 phﬁn bd lwgng mua va quy dao con bao bio Mun nim 2019 (ngudn Trung tim Dy béo khi
tuong thiy van quoc gia).
3.2.2. Hinh thé synop anh huéng con béo

Bén db thoi tiét bé mat cho chiing ta thiy bio Mun nam trén ranh ap thip c6 truc theo
hudéng Tay bac-Dong nam qua khu vuc nam Pong bang Bac Bg. Trén myc 500mb, ap cao
can nhi¢t doi co truc khoang 20-25 d¢ vi Bac c6 xu hudng lan Tay, bao di chuyén theo dong
dan cua ap cao can nhiét doi (hinh 8).

Hinh 8. Ban d6 thoi tiét bé mat va do cao dia thé vi muc 500mb con bdo Mun (nguén
https://tiwrmdev.hii.or.th/TyphoonTracking/prewc1.php?&lang=en;
https://psl.noaa.gov/data/composites/day/).

3.2.3. Phan tich anh radar thoi tiét
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Hinh 9. D6 phan hdi radar cua con bio Mun ngay 03/7/2019 thoi diém 09UTC (a), 18UTC (b) va
ngdy 04/7/2019 thoi diém 00UTC (c) (Ngudn Trung tim Mang lué6i khi tuong thuy vin quic gia).

Hinh 9 thé hién d6 phan hdi radar cta con bio. Do phan hdi radar & phia bén trai ciia bdo
Mun 16n hon so véi bén phai.

3.2.4. Phan tich d6 dut gi6 thang ding

Truong d6 dut gio thang ding ngay 03/7/2019 (hinh 10a) va 04/7/2019 (hinh 10b) cho
thay khu vuc tr Bac Trung Bo dén Nam B¢, d6 dit gié thang dimg co6 gia tri dao dong tir
15m/s dén 40m/s. Trong khi d, gia tri d6 dut gié dao dong trong khoang tir 10m/s dén 20m/s
¢ khu vuc nam dong bang Bac Bo.

Hinh 10. Ban d6 m6 phong do dit gié thing ding ciia con bio Mun ngay 03/7 (a) va 04/7/2019 (b)
(nguon https://psl.noaa.gov/data/composites/day/).

3.2.5. Phan tich tong am khi quyén
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Hinh 11. Ban d6 mé phong tong 4m khi quyén con bio Mun ngay 03/7 va 04/7/2019 (ngudn
https://psl.noaa.gov/data/composites/day/).
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Hinh 11 biéu dién phan bé trudng tong am khi quyén trong cac ngay 03-04/7/2019. Khu
vuc Bic Trung B va cac tinh ven bién Bac Bo co gia tri tong am khi quyen dao dong tur
60kg/m? dén 70kg/m trong ngay 03/7. Dén ngay 04/7, tong am khi quyén cua nhimg khu
vuc nay giam xudng, dao dong trong khoang tir 60kg/m* dén 65kg/m> Khu vyc Béc Trung
B0 co gid tri tong am khi quyén cao nhit.

Su phan b6 lwgng mua quan trac ctia con béo twong d6i phi hop v6i sy phan b tong am
cta khi quyén. Khu vuc co gia tri tong am cao nhat trung voi khu vie ¢6 lugng mua cyc dai.
Trong trudng hop ndy, sy phan bd luong mua bat dbi ximg manh qua tdm bdo. Luong mua
cht yéu phan bd & phia bén trai ciia tim bdo. Sy bat d6i xtng nay duoc thé hién rd trén dir
liu d6 phan hdi radar (hinh 9). Thoi diém nay gia trj d6 dut gio thing dung ¢ khu vuc bio
d6 bo dao dong trong khoang tir 10m/s dén 20m/s. Do dit gi6 thang dimg 16n ¢6 thé 1a nguyén
nhan quan trong gay ra sy phan bd bat dbi xtmg ciia truong mua do anh hudng ctia bio Mun.

3.3. Bdo Son Tinh 2018

3.3.1. Dién bién va sy phan bd lugng muwa con bio

Sang ngay 17/7/2018, ap thap nhiét d6i da di chuyén vao Bién Pong va manh 1én thanh
bdo Son Tinh (sé 3 ndm 2018). Bio Son Tinh di chuyén chi yéu theo hudng Tay va do bo
vao khu vuc Ngh¢ An. Cuong d¢ bao manh nhat dat cép 9, giat cép 10. Khi d6 bd vao dat
lién, cuong do cua bao dat cip 8, giat cip 9. Trén ban dd phan bd lugng mua quan tric do
anh huong cua bao Son Tinh (hinh 12) ving mua lon nhét 1a cc tinh Thanh Hoa, Ngh¢ An,
lwong mua dao dong tir 200mm dén 400mm. Cac khu vyc dong bang Béc Bo, ven bién Bic
B6 va khu vuc tir Ha Tinh dén Thira Thién Hué, lugng mua cua ca dot chu yeu dao dong
trong khoang 100mm dén 200mm.
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Hinh 12. Ban d6 phan b luong mua va quy dao con bio Son Tinh 2018 (ngudn Trung tim Dy béo
khi tugng thuy van quoc gia).

3.3.2. Hinh thé synop anh huéng con bio Son Tinh
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Hinh 13. Ban db thoi tiét bé mat va do cao dia thé vi muc 500mb bio Son Tinh 2018 (ngudn
https://tiwrmdev.hii.or.th/TyphoonTracking/prewc1.php?&lang=en;
https://psl.noaa.gov/data/composites/day/).

Hinh 13a cho théy bdo Son Tinh nim trén dai héi tu nhiét doi co truc qua kl}u vuc Beftc
Trung B9. Trén cao (hinh 13b) &p cao can nhié¢t déi co truc khoang 25-30 do vi Bac dang lan
Tay, bao di chuyén theo ria cua ap cao can nhiét doi.

3.3.3. Phan tich anh may v¢ tinh

Trén anh vé tinh & thoi diém 13:10UTC ngdy 18/7, may c6 tinh chat twong déi dbi xtmg
qua tdm bdo (bdo manh cap 9, giat cap 11). Nhung khi vao gan bo va do6 bo, bao suy yéu
thanh 4p thap nhiét doi, su phan bo dia may co tinh chat bat doi xung, tap trung chinh phia

Hinh 14. Anh may vé tinh con bdo Son Tinh nam 2018 (Trung tdim Mang ludi khi tugng thily van
quoc gia).

3.3.4. Phan tich d6 dut gi6 thang ding

Hinh 15 trinh bay phan bd d6 dut gié thiang dimg ngay 18-19/7/2018. Dit liéu cho thiy
vao thoi diém nay, do dit gio thing dung trén khu vuc tir Bic BO dén Béc Trung B6 c6 gia
trj thap (<10m/s). Cac khu vuc con lai ciia nudce ta, do dut gio thing ding dao dong trong
khoang tir 15m/s dén 35m/s.


https://psl.noaa.gov/data/composites/day/
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850 ZMmb Wind Sheor m/s Composite Mean B50-200mb_Wind Sheor m/s Composite Mean

Hinh 15. Ban dd mé phong d6 dut gi6 thing dimg con bio Son Tinh ngay 18/7, 19/7/2018 (ngudn
https://psl.noaa.gov/data/composites/day/).

3.3.5. Phan tich tong am khi quyén

Hinh 16. Ban d6 mo phong téng 4m khi quyén ngiy 18-21/7/2018 (ngudn
https://psl.noaa.gov/data/composites/day/).

Phén b truong tong am khi quyen cho thay ngay 18-19/7 (hinh 16a) khu vyc Trung Bo
dén cac tinh ven bién Bic B6 co tong am khi quyén tir 60kg/m> dén 65kg/m Bic Trung B6
1a noi ¢6 téng 4m khi quyen cao nhit (> 65kg/m2) Ngay 20-21/7, Bic Trung Bo va dong
bang Bic Bo 1a khu vuc c6 tong 4m khi quyén tir 60kg/m? dén 65kg/m? (hinh 16b) 1 khu vyc
nam trén dai hoi ty nhiét doi va c6 hoat dong manh cua doi gio Dong nam sau béo.

Su phan b luong mua quan | trac ciia con bao Son Tinh (hinh 12) phu hop v6i su phan
bb tong am khi quyén, khu vyc Bic Trung B¢ 1a viing mua 16n nhat ciia con bao cung la khu
vuc c6 tong 4m khi quyén 16n nhat (> 65kg/m?). Sau d6 dén cac cac tinh ddng bang Béc Bo,
ven bién Bic Bo va khu vyc tir Ha Tinh dén Thira Thién Hué twong tmg véi khu vuc ¢6 tong
am khi quyén tir 60kg/m> dén 65kg/m>. Nhin chung, phan b mwa do anh hudng ciia bio Son
Tinh c6 tinh d6i xtmg hon so véi cac trudng hop bio Maon (2022) va Mun (2019). bo dut
gi6 thiang dig trong truong hop nay nho hon so v6i hai truong hop bén trén c6 thé 1a nguyén
nhan lam cho phan bé lugng mua bit dbi ximg nho hon.

3.4. Bdo Noru 2022

3.4.1. Dién bién va sy phan bd luong muwa con bdo Noru

Sang sém (26/9), bao Noru da di vao Bién Pong (sb 4 nam 2022). Noru la con bao manh,
co cuong do cuc dai cap 14-15, giat cap 17. Bao di chuyén chu yéu theo huong Tay va do bo
vao dat lién cac tinh tir Thura Thién Hu€ dén Quang Ngai vao sang som 28/9 véi cuong do
cap 10-11, giat cap 13. Sau do bao suy y€u dan va tan trén khu vuc nam Lao. Lugng mua 16n
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nhit do bdo Noru gy ra dao dong tir 300mm dén 500mm, tap trung & cac tinh Bic Trung Bo
va khu vuc Quang Ngai dén Thira Thién Hué. Cac khu vuc dong bang Bac B9, Quang Binh,
luong mua pho bién 100mm dén 200mm (hinh 17).
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Hinh 17. Ban d6 phan b luong mua va quy dao con bao Noru 2022  (ngudn Trung tam Dy bao khi
tugng thuy van quoc gia).

3.4.2. Hinh thé synop anh huéng con bio
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Hinh 18. Ban d6 thoi tiét bé mat (a) va muc 500mb (b) bio Noru (ngudn

https://tiwrmdev.hii.or.th/TyphoonTracking/prewc1.php?&lang=en).

Trén ban d6 thoi tiét bé mat cho thay bao Noru nam trén dai hoi tu nhiét di ¢é truc qua
Trung Trung B¢. Bao Noru la con bao manh, hoan luu bao rong. Ban d6 myc 500mb, &p cao
can nhiét ddi c6 truc khoang 20 d6 vi Bac dang lan Tay, bao di chuyén theo ria cia &p cao
can nhi¢t doi (hinh 18).

3.4.3. Phan tich anh may v¢ tinh va radar con bao Noru



Tap chi Khi twong Thuy van 2024, 760, 91-109; doi:10.36335/VNJHM.2023(760).91-109 103

R
Hinh 19. Ban db dnh may vé tinh va radar thoi tiét con bio Noru ngay 27/9 va 28/9/2022 (ngudn
Trung tdim Mang ludi khi twong thiy van quoc gia).

Hinh 19 thé hién sy phan bb anh may va do phan hdi radar ctia bio Noru. O thoi diém
18:10UTC va 21:10UTC ngay 27/9 bdo c6 cuong d6 cap 10 dén cip 12, sy phan bd may c6
tinh chat kha dbi xtimg qua mat bio. Thoi diém 00:10UTC ngay 28/9 cudng do bdo giam
xudng cép 8, sy phan bd may & thoi diém nay c6 tinh chat bat dbi xtng.

3.4.4. Phan tich d6 dut gi6 thang ding

B30-200mb Wind Sheor m,/s Composite Mean

Hinh 20. Ban dd mé phong do dut gio thing dimg con bio Noru ngay 27/9 va 28/9/2022 (ngudn

https://psl.noaa.gov/data/composites/day/).

Dir liéu d6 dit gié thing dimg giita muc 850mb dén 200mb ngay 27-28/9/2022 (hinh
20) cho thay céc tinh tir Thira Thién Hué dén Bac B0 c6 gia tri thap (<10m/s), cac khu vuc
khéc ctuia nudce ta co gia tri dao dong tir 15m/s dén 30m/s.

3.4.5. Phan tich tong am khi quyén
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Phan bé truong téng am khi quyén ngay 28/9 (hinh 21a), chung t61 théy réng gié tri tong
am khi quyén cao nhat & Trung B, Bic Trung Bo (>6Okg/m2) giam dan & Bic Bo va khu
vuc tir Nam Trung Bo dén Nam B6. Ngay 29- 30/9 gia tri tong 4m khi quyén tir 55kg/m dén
60kg/m? xu _hudng dich 1én phia Bic, cao nhit Van 1a cac tinh Bic Trung B9, sau d6 dén cac
tinh ven blen Bic Bo va khu vyuc dong bang Bac B9, ¢ thoi diém nay bio Noru di di sang
Lao va suy yéu nhung cac khu vic trén c6 tong 4m khi quyén cao do ¢6 hoat dong manh cua
doi gio Bong nam sau bao.

Hinh 21. Ban d6 mo phong tong 4m khi quyén con bio Noru tir ngay 27-30/9/2022 (ngudn
https://psl.noaa.gov/data/composites/day/).

So sanh sy phan bd lwong mua quan tric cta bdo Noru véi sy phan bd tong am khi
quyén co sy tuong déng gilta vung c6 luong mua lon nhét ctia con bdo véi khu vuc co tong
am khi quyen cao nhit (> 60kg/m2) Tiép theo 1a nhitng dai mua bén ngoai twong tmg voi
khu vuc c6 tong Am khi quyén tir 55kg/m dén 60kg/m>. Sy phan bd lugng mua co tinh chat
d6i xtmg & thoi diém gan bo va d6 bo khi bdo c6 cudng do bio manh, duge thé hién rd trén
anh mdy vé tinh va radar (hinh 19). So v&i su phan bé do dut gid théng dang bao di vao khu
vire ¢ gia tri thip (<10m/s) day c6 thé 1a nguyén nhan cho su phan b luong mua d6i xtng.
Khi béo di sang nam Lao, cuong d6 bdo giam xudng cap 8 va suy yeu dan, su phan bd luong
mua bét d6i ximg tap trung phia Bic ctia con béo, lién quan dén d6i gié Pong nam hoat dong
manh sau bao.

3.5. Bdo Doksuri 2017

3.5.1. Dién bién va su phan bd lugng mua con bio

Chiéu ngay 12/9, 4ap thip nhiét déi di chuyén vao Bién Pong va manh 1én thanh bao
Doksuri (bo s6 10 nim 2017). Doksuri c6 cuong do manh nhat dat cép 12-13, giat cép 14.
Bio di chuyén chu yéu theo huéng Tay va Tay T4y Bic, di vao dit lién cac tinh Ha Tinh dén
Quang Binh vao trua ngay 15/9 véi strc gié manh nhit ving gin tim bio manh cip 11-12,
giat cap 14. Tbi 15/9 bio di di sang khu vyc Trung Lao va suy yéu dan. Bio Doksuri gdy ra
lwong mua 16n nhat cho khu vuc tir Thanh Hoa dén Pa Ning, lugng mua tir 200mm dén
400mm. Céc tinh Bic Bo va Quang Ngii lugng mua phd bién 50mm dén 100mm (hinh 22).
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Hinh 22. Ban d6 phan bd luong mua va quy dao con bio Doksuri 2017 (ngudn Trung tdm Dy bao
khi tugng thuy van quoc gia).

3.5.2. Hinh thé sy

4

Hinh 23. Ban d6 thoi tiét bé mat va do cao dia thé vi muc 500mb con bdo Doksuri 2017 (ngudn
https://tiwrmdev.hii.or.th/TyphoonTracking/prewc1.php?&lang=en;
https://psl.noaa.gov/data/composites/day/).

Trén ban dd thoi tiét bé mit cho thay dai hoi tu nhiét déi ndi con bdo Doksuri ¢o tryc
qua khu vyc Bac Trung Bo. Ban d6 myuc 500mb, 4p cao cén nhiét déi co truc khoang 20-25
d6 vi Bac dang lan vé phia Tay. Bao di chuyén theo ria ctia ap cao can nhiét doi.

3.5.3. Phan tich anh may v¢ tinh va radar
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Hinh 24. Anh mdy vé tinh va radar con bdo Doksuri ngay 14/9 va 15/9/2017 (ngudn Trung tdm
Mang luéi khi tuong thuy van quoc gia).
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Qua sy phén bd anh vé tinh va do phan hdi radar ciia con bdo Doksuri (hinh 24), ¢ thoi
diém d6 bo lac 04:00 UTC su phan bd may c6 tinh chat d6i xu:ng qua tam bao. Pén t01 ngay
15/09 Tac 12:10 UTC béo di sang Trung Lao, cuong do bao giam xudng cip 8, giat cip 10,
thoi diém nay thiy rd sy phan bd may co tinh chét bt ddi ximg, may tip trung & phia Tay va
phia Béc cua con bio.

3.5.4. Phan tich d6 dut gi6 thang ding

850-200mb Wind Sheor m/s Composite Mean 850~ 200mb Wind Sheor m/s Composite Mean

Hinh 25. Bin d6 mo phong d dut gi6 thing dimg cua con bio Doksuri ngay 14/9 va 15/9/2017
(nguon https://psl.noaa.gov/data/composites/day/).

Hinh 25 trinh bay phan b6 d6 dut gi6 thang dimg ciia con bio Doksuri, dit liéu cho thiy
ngdy 14/9 Bic Trung Bo, Bic BO co gia tri do dut gid thiang dung thip (< 10m/s), khu vuc
tir Trung BO dén Nam B0 gia tri trong khoang tir 10m/s dén 20m/s. Ngay 15/9 khu vyc c6
gia tri thap mé rong xudng dén Thira Thién Hué va ving bién tir vinh Bic By dén Thira Thién
Hué.

3.5.5. Phan tich tong am khi quyén

Hinh 26. Ban d6 mo phong toéng 4m khi quyén con bdo Doksuri (ngudn
https://psl.noaa.gov/data/composites/day/).

Hinh 26a cho thiy ngay 15/9 cac tinh tir Thanh Hoa dén Pa Néng va vung bién Vinh
Bic Bo den ba Ning c6 tong am khi quyen 16n nhat (>60kg/m?), cac tinh Bic Bo va Quang
Ngii c6 tong am khi quyén tur 50kg/m dén 55kg/m>. Ngay 16/9 (hinh 26b) khu vuc c6 téng
am khi quyén 16n c¢6 xu huong giam, tap trung ¢ cac tinh Bic Trung Bo véi tong 4m khi
quyén tir 55kg/m dén 60kg/m>.

Trong moi truong c6 do dut gio yéu (<10m/s) va tong am khi quyén 16n (>60kg/m?)
thuan loi cho bdo Bién Déng phat trién nén khi bdo vao gan bo cuong d6 bao manh lén. Sy
phan bd lugng mua quan tric cua bio Doksuri phtt hop véi su phan bd tong 4m khi quyén,
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vung mua 16n nhat tir Thanh Hoa dén Pa Nﬁng (200mm dén 400mm) 1a khu vyc c6 tong 4m
khi quyén cao nhét (>6Okg/m2) Cac tinh Bac Bo va Quang Ngidi lugng mua 50mm dén
100mm twong tmg khu vue co tong am khi quyén tir 50kg/m> dén 55kg/m> Doksuri 1a con bio
manh, sy phan bd mua co tinh chat ddi xung qua tam bao, diéu nay duoc thé hién trén anh
vé tinh va radar (hinh 24). So vé6i su phan bo d6 dit gio thang ding, bao di vao khu vuc co
gi tri thip (<10m/s) c6 thé 1a nguyén nhan cho su phan b luong mua d6i xung cua con béo.

Sau khi bao sang khu vuc Trung Lao, cudng do bio suy yéu dan, sy phan bd mua c6 tinh
chét bat dbi xung tap trung phia Bic cta con bdo & céc tinh Béc Trung B9, do su hoat dong
cua ddi gi6 Bong nam sau bao.

Bing 2. Tong hop tinh chit phan b mua cta cac con bio.

Do dut gié P
s Tong am khi
thang ding . . .
Tén bao quyén khu Tinh chat phin b6 mua
khu vue bao <
. vuc bao do b
do bo
Bao Maon 15m/s - 25m/s 55kg/m? - - Phan bd mua c6 tinh bat d6i ximg qua tim bio,
60kg/m? tap trung chi yéu ¢ bén trai mat bio.

- Phan bb mua phii hop véi phan bd cua tong 4m

khi quyén
Bao Mun > 15m/s 60kg/m? - - Phan bd mua c6 tinh bat d6i xig qua tim bio,

70kg/m? tap trung chi yéu ¢ bén trai mat bio.

- Phan bd mua phit hgp véi phan bd clia tong am

khi quyén
Béo Son Tinh < 10m/s >65kg/m? - Phan b mua twong ddi ddi ximg qua tim bio.
- Phan bb mua phii hop véi phan bd cua tong 4m

khi quyén
Bao Noru < 10m/s >60kg/m? - Phan b mua twong ddi ddi ximg qua tim bio.
- Phan bb mua phii hop véi phan bd cua tong 4m

khi quyén
Bao Doksuri < 10m/s >60kg/m> - Phan b mua twong ddi ddi ximg qua tim bio.

- Phan bb mua phii hop véi phan bd cua tong 4m

khi quyén

4. Két luan

Ttr phén tich hinh thé synop, anh vé tinh, radar, két hop phan tich do dut gio thang dimg
va tong 4m khi quyén, sau d6 so sanh vdi sy phan bd lugng mua quan tric cia 5 con bao tir
ving I dén ving IV cho thay:

- Khu vuc ¢6 do dut gid yéu (< 10m/s) va c6 tong 4m khi quyén 16n (> 60kg/m?) 13 moi
truong thuén loi cho bao trén khu vuc Bién Dong phat trién.

- Su phan bo  luong mua khi bdo hoat dong gan bo va d6 bo chiu anh huong ciia phan bd
tong am khi quyen Khu vye ¢6 luong mua 16n nhét trong ca dot mua trung vo6i khu vue c6
tong am khi quyén cyc dai. Phan b6 lugng mua phii hop véi sy phan b ciia tong am khi
quyén.

- Do dut gi6 thang dimg c6 anh huong manh dén sy phén b ctia mua trong bio. Truong
hop d6 dut gié <10m/s, lvgng mua phan bd twong dbi dbi xtmg qua tim bao. Truong hop do
dut gio >15m/s, lwgng muwa phan bd bat dbi ximg qua tim bdo va tap trung & bén trai tim bao



Tap chi Khi twong Thuy van 2024, 760, 91-109; doi:10.36335/VNJHM.2023(760).91-109 108

(theo hudng di chuyén). Két qua nay phui hop véi két qua nghién ciru clia cac tc gia trén thé
gioi.

- Luong mua cic con bdo phd bién 100mm dén 300mm. Nhirng con bio d6 bd vao ving
IT dén viing IV ¢6 su hoat dong cua d6i gié Dong nam sau bio, sy phan bd mua thudng tap
trung & bén phai (phia Bac) cua con bao, luong mua dao dong tir 200mm dén 500mm.

Bai bao nay cung cap mot s6 hiéu blet méi vé sy phan bd luong mua béo lién quan dén
d6 dut gio thang dimg, tong 4m khi quyén cac con bio, cung cép cho cac du bao vién khai
niém htru ich cho cac tng dung van hanh du bao lugng mua bao khi gan bo va db bd. Mic
dil chung toi khong thé giai thich day di cac qua trinh dong luc lién quan dén do dut gio
thang dimg anh hudng dén ciu tric lugng mua bao, dic biét 1a su d6i luu ¢ ca ving 18i bén
trong va vung da1 mua bén ngoai, nghlen ctru md hinh sb toan dién hon st dyng mé hinh
phan giai cao tién t6i hiéu rd hon vé cac co ché vat Iy cho su bt ddi ximg cua lrong mwa TC
dugc quan sat.

bong gop cua tac gia: Xy dung y tuong nghién ciu: B.T.A,, V.V.H, P.LK.,, N.V.H,; Xt
1y s6 ligu: B.T.A., B.H.D., V.V.P., P.L.K.; Viét ban thdo bai b4o: B.T.A., P.L.K.; Chinh stra
bai bao: V.V.H., N.V.H.

Loi cam on: Bai bao nay duoc tai tro boi Dé tai doc lap cap nha nude “Nghién ctru vai tro
cua cac qua trinh vat ly may va tuong tac khi quyén - dai duong d6i véi quy dao, cuong do
bdo Bién Pong va du bao ving gié manh, mua 16n trong béo khu vyc mién Trung” ma sO
DTDL.CN-90/21. Tap thé tac g1a tran trong cam on sy ho trg va gitip d& cua Trung tam Du
bao khi tugng thuy van qubc gia, Trung tim Mang ludi khi tuong thiy van quoc gia va cac
dong nghi¢p Phong Dy bdo khi tuong thuy van khu vuce Pong bang va Trung du Bic Bo da
cung cap tai li€u, so0 li€u sir dung trong bai béo.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1 cong trinh nghién ctru cua tap thé
tac gia, chua dugc cong bo & dau, khong sao chép tir nhitng nghién ctru trudc day; khong
c6 su tranh chap 1o1i ich trong nhém tac gia
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The Relationship between Vertical Wind Shear and Total
Precipitable Water and Precipitation Distribution When Tropical
Cyclones Approach the Shore and Make Landfall
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Duong', Vu Van Phong!
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Abstract: Tropical cyclones (TCs) and the heavy, they bring are among the most severe
natural disasters affecting people and property. Therefore, forecasting heavy rains
associated with TCs is crucial for preventing, avoiding, and minimizing the risks of natural
disasters. This paper utilizes satellite data, radar information, TC data from the Vietnam
National Centre for Hydro-Meteorological Forecasting, and a combined analysis of synoptic
conditions, vertical wind shear and total precipitable water to analyze the distribution
characteristics of precipitation when TCs operate near shore and landfall, and then compared
with observational rainfall distribution of TCs. The results show that areas with weak
vertical wind shear (<10m/s) and total precipitable water (> 60kg/m?) are favorable
environment for TCs on Bien Dong Sea to develop. The distribution of precipitation is
influenced by the distribution of total precipitable water, the area with the greatest
precipitation coincides with the area with the maximum total precipitable water. The
distribution of precipitation during TCs is strongly influenced by vertical wind shear. In the
case of a vertical wind shear (<10m/s), precipitation is distributed relatively symmetrically
through the center of the TC. In the case of a vertical wind shear (>15m/s), the precipitation
is asymmetrically distributed and concentrated to the left of the TC center (in the direction
of movement). The results of the study give forecasters an overview in analyzing and
forecasting rainfall due to TCs.

Keywords: Tropical cyclone; Heavy rain; Rainfall distribution.
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