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Tém tit: Canh bao li quét, 11 bun da duva vao luong mua gap nhiéu thach thac nhu: tram
do mura it va dat xa khu vuc tap trung nude va hinh thanh 1, cong nghé du bao mua cho luu
vuc nho ¢6 dja hinh chia cat & viing ndi con han ché, ngudng mua sinh i thay d6i theo
khong gian va thoi gian, v.v.... Nhim danh gid muc do chinh x4c ngudng mua canh bao
phat sinh 1@ quét, 10 bun d4a, nghién ctru nay phan tich ngudng mua cta 16 tran mua da ting
sinh I quét, 1 bun da thudc céc tinh Lai Chau, Yén Bai, Dién Bién, Son La va so sanh véi
ngudng mua canh bao 1 quét theo quy dinh hién hanh cua Viét Nam. Bén canh d6, lugng
mua tich Idiy sinh 1 va khéng sinh i cling dugc phan tich dwa trén s liéu ctia 142 tran mua
théng ké tir 6 tram do mua: Tam Puong, Muong Te, Mu Cang Chai, Van Chén, Tuan Gido,
Bic Yén trong khoang thoi gian tir thang 6 dén thang 9 thudc 5 nam tir 2015 dén 2019. Két
qua cho théy, luong mua tich Iy sinh 1i quét, 1ii bun dé& chénh 1éch 16n gitra cac luu vuc,
bién dong tir 20 mm dén 242 mm, trong d6 c¢6 7/16 tran c6 ngudng thap hon ngudng canh
bao hién hanh, tic nho hon 100 mm/24h. Rét nhidu tran mua, 133/142 tran, c6 lugng mua
tich ity 16n hon ngudng mua da ting sinh 1 nhung khong 1am phét sinh 1t quét, 1 bun da.
Mot s6 dé xuét nang cao do chinh xac canh béo Iii quét, lii bun dya vao lugng mua ciing
duogc trinh bay trong bai bao nay.

Tiur khéa: Lii bun dé; Li quét; Ngudng mua.

1. Giéi thi¢u

Li quét, 1ii bun da xay ra ¢ luu vuc nho phia thuong ngudn luu vuc do t6 hop xay ra
dong thoi nhidu yéu td bt 1oi, trong d6 ¢ ba yéu tb chinh: mét 1a luong nude da 16n, thuong
1 do mua lién tuc dai ngay hodc mua 16n tap trung; hai 1a dia hinh chia cit manh, do dbc 16n,
hinh thai luu vuc ¢6 dang 1ong chao hay hinh chit U c6 ba mat 1a doi nti, miat con lai 14 ctra
ra luu vuc, thuan loi tdp trung nude; ba 1a c6 ngudn vt liéu dat da doi dao hodc diéu kién
mat dém thudn loi cho x61 mon, rua tro, sat, truot dudi tac dong cua nudc mua [1-5]. Mua
la yeu t6 truc tiép va 1a yéu tb kich hoat phat sinh i quét, 1ii bun da, vi nudc mua gay béo
hoa dat va chay tran trén mat dat giy x6i mon, rira troi, truot 10, sat 16 [6-9]. Do vy, hau hét
cac qudc gia trén thé gisi va Viét Nam sir dung lugng mua nhu 13 s6 liéu dau vao quan trong
nhit dé canh bao 1ii quét, 1d bun da [6-14].

Vao thoi gian 1994-2000, [4] théng qua phuong phap thong ké dua ra cac ngudng mua
sinh 1 quét 100 mm, 120 mm, 140 mm, 180 mm, 220 mm Ung vé&i cac thoi doan gio mua 1,
3, 6, 12, 24 gio. Cac nha nghién ctru Viét Nam tirng budc nghién ctru va ap dung hai phuong
phép cta nudc ngoai vé canh bao lii quét, 1ii bun da dua vao luong mua |a phuong phap
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Puong tdi han - Critical Line (CLL) cta Nhat Ban [9, 15-17] va phuong phap canh bao 1a
quét dya theo ngudng mua dinh hudng c6 kha nang sinh 1 quét - Flash Flood Guidance
(FFG) cua My [17-23]. Day la nhiing phuong phap tién tién, co tinh ¢ ng dung cao, tuy nhién
can c6 s6 liéu mua lich sir da 16n va mat do tram do mua phu hop dé ning cao d6 chinh xac
canh bao [4-6, 15-26].

Chinh phti Viét Nam d3 ban hanh Quyét dinh s6 18/2021/QD-TTg quy dinh vé du bao,
canh bao, truyén tin thién tai va cp do rui ro thién tai. Piéu 46 huéng dan canh béo cip do
rti ro thién tai 1di quét, sat 1o dat, sut lan dat do mua i hodc dong chay. Theo dé, cin ctr
luong mua liy tich trong 24 gi¢ dat Cac ngudng 100-200 mm, 200400 mm, > 400 mm lan
luot twong tmg voi cac cap canh bao cap do rui ro thién tai 1ii quét: cap 1, cp 2, cip 3 [27]

Viée canh bao dung thoi diém va vi tri luu vuc khe/sudi phat sinh 1 quét, 1t bun da van
1a thach thire ddi voi thé gidi va Viét Nam. Trong diéu kién bién doi khi hau véi luong mua
thay dbi ca vé hinh thai, cuong do, téng lwong 1an thoi gian. Cing vo1 do la mat dém, 16p
tham phu dang bi thay d6i manh mé boi mit trai cua qua trinh phat trién kinh té-x3 hoi khu
vuc mién nui, khién ngudng mua sinh 1t cling thay d6i theo khong gian va thoi gian. Cac
nghién ctru trong va ngoai nudc vi thé van phai khong nging n6 luc hoan thién cac phuong
phép XaC dinh ngudng mua phat sinh [ quét dé phu hop véi mdi qudc gia, mdi ving va tham
chi mdi lvu vuc khe subi.

Nham gop phan timg budc cung cap thém co s dit liéu cho viée diéu chinh ngudng mua
canh bao I quét, I bun da sat hon vai thuc té tai mot sb dia phuong mién nui, nghién ctru
nay khong di sau vao nghién ctru phuong phép xac dinh ngudng mua sinh 1a quét, ma tap
trung phan tich ngudng mua da phat sinh mot sb tran 1d quét, It bun da, d@)ng thoi cling ludn
ban lugng mua lily tich ctia nhitng trdn mua 1é6n ma khong phat sinh 1 quét.

2. So liéu sir dung va phwong phap nghién ciru
2.1. 86 liéu sir dung

Thong qua thng ké, phan tich s6 liéu cac tran mua sinh Iii quét, 1i bun d4 tai mot s6 noi
& mién nui phia Bic Viét Nam, mot s kho khin, thach thirc ctia viée canh bao dua vao luong
mua Vva sy lién h¢ gilta lugng mua vdi viée phat sinh 1t quét, 1 bun da, s€ dugc di sdu phan
tich. Bdi twong nghién ctru 1 cac tran mua giy 1 quet, 1a bun da (goi 1a trdn mua sinh 1u -
TMSL) da dugc ghi nhan tuong d6i chinh xac vé thoi diém ngay gio phat sinh va du s6 liéu
luong mua gio. SO liéu lugng mua gid thuc do va lwong mua tich liy theo timg gid cia tran
mua dugc sir dung phan tich.
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Hinh 1. So hoa vi tri cac tram do mua va luu vuc da xay ra LQ, LBD.
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Véi su gia ting tbc do phat trién kinh té xa hoi ving nai trong giai doan tir nim 1990
dén nay, ¢ vlng nui nude ta di xdy ra rat nhiéu tran 1 quét, 1i bun da. Mang luéi tram do
mua chua da day, hon nira tai vi khu vuc hinh thanh 1t quét, i bun dé thuong khong c6 tram
do mua, do d6 khoé thu thap duoc dy du sb liéu mua [2, 7, 9, 14]. Chinh vi vy sb luong tran
1& quét, 1& bun d4 ma nhoém nghién ctru théng qua diéu tra, thu thap duoc chinh xac vé thoi
diém xay ra va luong mua gid cta trin mua giy ra tran 1i quét twong tng (tirc 14 TMSL) tai
tram do gén nhét 12 kha khiém ton, chi c6 16 TMSL. S6 liéu mua duoc thu thap tir cac nguén:
(1) Tong cuc Khi twong Thay van, B Tai nguyén va Mai truong (KTTV); (2) Cong ty khai
thac van hanh cac tram do mua ty ghi VRAIN (VR); (3) Cong ty Thuy dién Son La (TDSL).
Thong tin cda cac tran 10 quét, 1d bun da (LQ, LBD) va tram do mua dugc trinh bay trong
Béang 1. Vi tri cc tram do mua va luu vuc xay ra LQ, LBD thé hién trén Hinh 1.

Béang 1. Thong tin cac tran 1 quét, L bun da va tram do mua.
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Thoi diém xay ra LQ,
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2.2. Phwong phap nghién curu

Nhu da trinh bay ¢ trén, nghién ciru st dung s6 liéu luong mua gio thuc do va lugng
mua tich Ity theo ting gio cua trdn mwa 1am s6 liéu phan tich tryc tiép. SO liéu mua gio thue
do dugc st dung truc tiép tir cac nguon cung cip dugc nhéc téi & Muc 2.1, s6 liéu mua tich
lity dugc tinh bang cach cong don sb liéu mua gid. Vi & nudc ta, trong nghlen ctru 1o quét, 1
bun d4 chua c¢6 sy thdng nhat phuong phap tinh toan thoi luong tran mwa dé lam cin ct tinh
toan luong mua tich 1y sinh It nén nhém tac gia lya chon 4p dung phuong phap tinh toan
theo phuong phap CLL cta Nhat Ban [5, 9, 15], cu thé duoc trinh bay nhu dudi déy.

Vi Ri(mm) 13 lugng mua do dugc trong gid thir i cua trdn mua, thi lwong mua iy tich
tai gio i 1a Rwi = Y=, R (mm), trong d6: Rk 1 lugng mua gid trude, k := 1.1, i:= 1. Ty,
k=i=1 14 gid dau tién c6 mua, Tr1a gid cudi ciing c6 mua. Trin mua & day duoc dinh nghia
1a trén mua lién tyc (TMLT), ma thoi luong (T, gi6) cua trén mua dugc tinh tir luc bat dau
mua cho dén gid c6 mua cudi cing, bao gdm cac thoi doan c6 mua va cac thoi doan dimg
mua. Trong d6, khong c6 thoi 1=---77---7----- :
doan ding mua nao co6 do dai ;‘TT,',‘;';’;’:: gf;n“;‘,';?l,a: | Mat trén mura lién tuc |
16n hon hodc bang 24 gid dong
hé. Nhu vay, ngin cach giira cac

T: Théi lwgng tran mwa +
L_Jligntye, _______ , Bét dau Két thic tran mura

trén muwa Ixoxlox|

TMLT la cac khoang thgl gian Trén mua lién tyc
khong c6 mua c6 do dai tuo 24 nhiu ngay R — R —
. Yy 1A . ' n Khéng mwa Khéng mua
gid tr¢ 1€n. Minh hoa tran mua trong 24h trong 24h
A A1.:a s hogc dai # hodc dai
lién tuc dugc thé hién trong Hinh | | | ‘ | " hon 24h “ ¥ | || on2dh | | ||
||I| 1l |[|| I | ] | l |

2. Cac trAn mua khong co6 thoi L
doan dfl‘ng mua g01 la train mua 24 12 24 12 24 12 (24 12 (24 12 24 12 24
don (TMD), 1a céc thoi doan c6 —
mua cua TMLT. Trong bai béao
nay, thuat nglt “trdn mua” co
nghia la “trdn mua lién tuc”,
“tran mua sinh 1" ¢6 nghia 1a “tran mua li€n tuc, ma trong thoi lwong cia nd, cé li quét, 1a
bun dé xay ra”, “trdn mua khong sinh [ (TMKSL)” ¢6 nghia 1a “trdn mua lién tuc, ma trong
thoi lugng cua nd, khong co 1t quét, 1t bun dé xay ra”.

Hinh 2. Minh hoa dinh nghia va cach tinh thoi lugng mot trdn mua
lién tuc [15].

3. Két qua va thao luin

3.1. Két qua phan tich cdc trdgn mwea da sinh i quét, Ii bun da

Tir s ligu lugng mua gio thu thip dugc, dién bién lugng mua cua 16 TMSL dugc thé
hién qua cac biéu do trong Hinh 3.
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Hinh 3. Biéu d6 dién bién lwong mwa cta cac tran mua sinh lii: a) Biéu d0 miu minh hoa giai thich
chc gia tri trén cac biéu dd; b) dén q) Biéu dd cua 16 tran LQ, LBD di néu trong Bang 1.

Céc biéu d6 dién bién lugng mua cia cac TMSL cho thiy, 1ii quét, Iii bun d4 phat sinh
phé bién trong ba treong hop: (1) Mua 16n, mua rat 16n tap trung: Phét sinh chi sau mot vai
gio mua 16n hodc mua rat 16n tap trung (xem biéu d6 Hinh 3 d, i, n, g) ; (2) Mua 16n dot bién
sau nhiéu ngdy mua nho, mwa vira: Phat sinh tai thoi diém luong mua tang dot bién trong
giai doan nhiéu ngdy trudc d6 c6 mua nho, mua vira (xem biéu do Hinh 3¢, f, g, k, m, |, o,
p); (3) Mua nho, mua vira dai ngay: Phat sinh sau khoang thoi gian dai chi c6 mua nho va
mua vira, tai thoi diém phat sinh 1d vAn chi ¢6 mua nhé hodc rat nho (xem biéu do Hinh 3 b,
¢ h,j).

Két qua tinh toan chi tiét hon vé sd lidu toan tran mua, thoi diém xay ra 1i quét, 1i bun
da dugc tong hop trong Bang 2 va thé hién trén cac biéu do Hinh 4 va Hinh 5. Vi lugng mua
tryc tiép kich hoat xay ra lii 1a lugng mua tich liy tir trudc khi xay ra 1ii cho nén cac sé liéu
tinh toan vé lwong mua cho dén thoi diém xay ra 1ii dong vai tro rat quan trong.

Bang 2. Tinh toan $6 lidu lwrong mua, thoi lugng mua cia 16 TMSL.

Toan trin mua Tai thoi diém xay ra li quét (gio' thir “i” ngay thir “x”)
Lwong —
mua  Noay Téng Thoi Lugng mua
2 L Tilg % thoi ..~ thi lwong lwrong . z o gio max tir
\ ; hl ’ 2 a2k
STT Tong Thai Ton gian c6 tich Ity “X”  muwa trin Tong glo ¢o Lugng Luwgng mua dau trin dén
gio' c6 lwong g P toan mua dén lic g A ~
N tran ngay, mua/tong .. cla trong mua <ivraly mua gi  tich liiy Kkhi xay ra li,
l.rg’ m?m ngay  thoigian : tran  ngay dén lic ay .; " i mm sinhldi, mm mm
&t tran mua mua, “X”, xdyra &
ngay mm li, gio
M @ G  ®6 ) (8) 9 (10 11 (12) (13) (14) (15)
1 77 151 7 51,0 153,9 6 21,7 108 46 29 98,4 14,2
2 83 122 6 68,0 199,2 5 70,9 83 45 78 76,2 12,8
3 32 64 4 50,0 95,8 2 39,5 14 10 0,9 41,2 18,3
4 60 124 6 48,4 151,3 5 67,2 83 44 14,6 95,9 238
5 94 164 7 57,3 2784 6 1205 61 61 8,1 80,9 8,1
6 40 60 3 66,7 195,8 2 176,9 43 29 11,0 183,2 37,7
7 47 60 3 78,3 2344 2 104,0 29 28 79 1774 245
8 19 67 3 28,4 128,4 2 60,0 24 6 35,2 108,4 35,2
9 48 134 7 35,8 101,0 7 31,8 131 45 58 96,0 8,2
10 29 43 3 67,4 189,5 3 74,4 32 21 17,6 137,9 31,7

11 25 52 3 48,1 34,6 2 251 28 10 2,2 22,8 8,1
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Toan trin mua Tai thoi diém xiy ra 1a quét (gio' thir “i” ngay thir “x”)
Lugng -
mura Ngay Téng Thoi Ll.r‘qng mua
2 L. Ti le % thO’l thr  lwong llro’ng gio' max tir
2 ti h la ¢ X A 2k
gmu'a tra ng ngay, mua/téng tran  Cua trong l,nu'a v ra lﬁu mua gio'  tich liy  khi xay ra la,
i(‘r’ mua ngay thoigian ¥ trin ngay deén lic Y io > i, mm sinh li, mm mm
g tran mua mua, “X”, xayra g
ngay mm lii, gio
Q» @ 6 (® ) (@) 9 @10 11 (12) (13) (14) (15)
12 19 59 3 32,2 52,0 3 41,1 56 16 13,6 50,6 15,3
13 53 144 6 36,8 189,0 5 84,5 98 33 64,4 156,4 238
14 68 128 6 53,1 243,0 6 76,2 126 66 7,4 2416 58,8
15 57 84 5 67,9 160,1 3 1171 62 X 30,0 123,0 30
16 11 31 3 33,1 2334 3 198,8 30 10 94,0 232,1 94

Tir s6 liéu Bang 2 thé hién trén Hinh 4 cac ndi dung: (1) Luong mua gid tai thoi diém
xay ra 1ii quét, 1t bun d4; (2) Luong mua gio 16n nhat (max) ctia trdn mua cho toi lic xay ra
111; (3) Luong mua iy tich tir dau tran mua tai thoi diém xdy ra i quét, 1t bun d4; (4) Ngudng
mua 24h trong canh bao lil quét, sat 10 dat theo QP 18/2021/QB-TTg [27].

Tir Hinh 4 ¢6 thé thay:

- Vé luong mua gio: 50% so tran c6 lugng mua gid tai thoi diém xdy ra 1t quét nhé hon
10 mm, 75% s6 tran co lugng mua gio tai thoi diém xdy ra 1t quét nho hon 20 mm, 88% )
tran c6 lugng mua gio tai thoi diém xay ra 1i quét nho hon 50 mm. Lii quét, 1t bun da phat
sinh tai thoi diém luong mua gio dat mirc cao nhat ké tir dau tran mua chiém ty 1¢ thap,
khoang 19% sd tran. Pa s 1ii quét, 1il bun da xay ra sau mot vai tiéng hodc vai ngdy c6 luong
mua gio dat cao nhat tir dau tran mua, chiém 81%.

- Vé luong mua lity tich: 12,5% s6 tran c6 lwong mua lity tich tai thoi diém xay ra 1i nho
hon 50 mm; 44% s6 tran c6 lugng mua lity tich tai thoi diém xay ra li ‘nho hon ngudng canh
bao thap nhat xay ra 1t quét, sat 1o dat cua quéc gia 1a 100 mm; 56% sd tran phu hop ngudng
ctia qudc gia, tirc trén 100 mm; 100% s tran 1i quét 1ii bun da c6 luong mua tich liy tai thoi
diém xay ra Iii 16n hon 20 mm.

Mot s6 nhan xét thong qua s6 liéu thong ké & Bang 2 va quy luat trén biéu d6 dién bién
cac tran mua trén Hinh 4.

- Luong mua gio va luong mua gio max nam & nhiéu khoang gi tri khac nhau, khong
dai biéu dugc kha ning xay ra 1, vi vay, dé du bao i quét, 1ii bun da théng qua luong mua
nén can cu vao luong mua tich lay. Can phan tich lugng mua tich lity ciia tran mua tdi thiéu
theo ting gio, tién tGi chi tiét hon theo phut, dé nang cao mirc do chinh xé4c ciia canh béo.
Tai nue ta nén timg budc thdng nhit vé cach tinh toan lugng mura tich lity sinh 1d quét.

- Ngudng luong mua 24 gio thap nhét trong du bao, canh bao 1 quét sat 16 dat ciia Qudc
gla (100 mm) c6 thé xem xét tham khao ket qué phan tich trong nghién ctru nay dé diéu chinh
dé han ché duoc rui ro cho ngudi dan néu xay ra il quét, 1ii bun da ma luong mua liy tich
sinh trén 10 d6 trong ngay dy bao thdp hon nhiéu so v&i ngudng 100 mm. Ngoai viée diéu
chinh ngudng canh bao thi can ting cudng mat do cac tram do mua & cac khu vuc nguy co
cao va thudng xuyén phét sinh 1i quét, 1ii bun da. Bén canh dé, can chi ra rang, han ché cia
nghién ctru nay la khong co6 tram do mua tai ding vung tap trung nudc lam phat sinh 11 quét,
1ii bun d4. Hon nita, hién twong l4p dong, nghén dong bai trugt 16 trong qué trinh phat sinh
1& quét, 1di bun da khong duoc danh gia cu thé. Mot sé qudc gia di khac phuc han ché nay
bang cach lap dat cac hé thong quan tric va giam sat 1ii bun da tai cac luu vuc nguy co cao
va tap trung déng dan cu [14].

Tir s6 liéu Bang 2 thé hién trén Hinh 5 cac noi dung: (1) Thoi lwong tran mua (ca lac ¢6
mua va khong c6 mua) cia TMSL; (2) Tong gid ¢ mua cta tran mua cho dén luc xay ra li
quét, 1ii bun d4; (3) Cuong d6 mua trung binh cta trdn mua lién tuc cho t6i thoi diém xay ra
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10 quét, 1t bun da; (4) Cuong d6 mua trung binh 24h tam tinh tir ngudéng mua canh bao 1
quét, sat 16 dat ctia Quoc gia. Trong biéu do nay khdng thé hién tran 1 tai Nam Pam nam
2017 vi khong c6 s6 li¢éu mua 1 gio.

7 Lugng mua gio, mm o4 % 300
90 BN [yong mua gio max cua tran mua cho toi luc xay ra 1, mm
—=— Ly tich tor dau tran mura, mm

80 - 250

Ngudng mua 24h canh bdo 1 quét, sat 16 dat nguy
co cap 1theo Qb 18/2021-Qb-TTg [27]

2321

70 :
- 200 -
£ 60 Z
) S
§5O 150 g
g 40 8
2 g
o8 d
20
- 50
10
0 0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
STT tran mua duoc xét

Hinh 4. Biéu d6 luong mua gid va luong mua lity tich dén tai thoi diém xay ra 1i quét, 1t bun da.

Tir biéu d6 Hinh 5 ¢6 thé nhan xét nhu sau:

- V& thoi luong tran mua, sd gio c6 mua, chi ¢ 1 tran 1 quét (Muong T¢, 2019, trén sO
3) xay ra ngay trong ngay dau tién cla tran mua lién tuc, chiém 7% trong tong s tran duge
xét; Ti 1€ % sO tran 11 quét, 1T bun da xay ra & ngay tht 2, 3, 4, 5, 6 ciia cac tran mua lién tuc
dugc xét lan luot 1a 27%, 13%, 13%, 13%, 20%; Da phém céc tran mua sinh 1ii nay, dén thoi
diém xay ra o quét, co sb gio c6 mua chiém tir 1/3 dén 2/3 thoi luong tran mua;

- V& cuong do mua trung binh: C6 9/15 tran (60%) c¢6 cudng dd mua trung binh nho hon
cuong do mua trung binh tam tinh theo ngudng mua 24h nho nhat dy bao 1 quét, sat 1o dat
cua quoc gia, tang thém 2 tran so v6i 7 tran dudi ngudng 100 mm/24h (Hinh 5).

- Mbi quan h¢ giira cuong d6 mua voi tong thoi lwong tran mua va sd gi0 c6 mua cua
cac tran sinh 1t ¢ cung khu vuc: nhiéu trén mua c6 cuong do mua 16n hon, lai mét nhiéu thoi
gian mua hon méi xay ra lii quét so véi tran mua cuong do thap hon trong thdi gian c6 mua
ngén hon. Day 1a do sy khac nhau vé dac trung hinh thai luu vuc, chiéu dai, chiéu rong, do
dbc, mat do séng sudi, muc do chia cit, diéu kién mat dém din dén thoi gian va mic do tap
trung nudc va kha nang phat sinh trugt 1o gay 1o quét, 1 bun da [1-4, 16, 28].

O day c6 thé thay dugc, da phan cac tran 1il quét thudng xay ra sau khi tran mua lién tuc
bét dau duoc 24h. C6 60% céc tran mua sinh 1d véi cuong do mua trung binh thap hon cuong
do mua trung binh tam tinh tir luong mua 24h canh bao la quét, sat 1o dat cua quc gia cho
thdy viéc diéu chinh ngudng mua 24h ciia canh béo 1a can thiét. Sy thiéu tuong dong cia
cuong d6 mua trung binh, thoi luong tran mua, tong gio c6 mua cho dén thoi diém xay ra i
quét, 1ii bun da giita cac tran mua sinh 1d cta cting khu vuc cang khang dinh thém rang, viéc
du bédo xay ra It quét, 1t bun dé chi dua vao lugng mua la rat kho.

T viée so sanh lwong mua lity tich tai thoi diém xay ra 1i quét, i bun da véi ngudng
mua du bao, canh bao il quét, sat 16 dat ctia qubc gia [27] cho thiy, dé nang cao do chinh
xac ctia dy bao, canh bao hon nita, chiing ta can dwa ra cac ngudng canh bao riéng cho timg
khu vue, luu vuc. Day ciing 1a cach tiép can ctia phuong phap FFG dua trén Q tran bo va
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FFT [18, 22-23]. Tuy nhién, doi hoi du tu rat 16n ngudn lyc vé 1ap dat hé thong thiét bi quan
trac, giam sat, cling nhu nghién ctru ngudng phat sinh phu hop voéi diéu kién tung luu vuc.

FZZ Thoi lugng tran mua dén 10c xay ra 1, gio Cudng 46 mua trung binh
. ey — . [27]: 100mm/24 =4.17mm/h,
B Tong gio O mua dén luc xay ra i, gio V& =200mm/24h=8.34mm/h

140—'— Cuong d6 mua trung binh tir dau tran mua t6i 10c xay ra lii Rtbi o ||

120 108

100

Cuong d6 mua trung binh, mm/h

Thoi luong, gid

8 9 10 11 12 13 14 16
STT tran mua dugc xét

Hinh 5. Biéu dd thoi lwong tran mua, $6 gio mua va cuong d6 mua trung binh tir dAu tran mua dén
thoi diém xay ra 1t quét, 1ii bun da.

3.2. Két qua phan tich cdc trdn mwa khéng sinh lii quét, lii bun dd

Pé 1am rd hon mdi twong quan giita lvong mua va kha ning xay ra li quét, 1i bun da
cting nhu su khé khan cta viée du bao, canh bao It quét, 1d bun da dua vao leong muwa, nhom
nghién ciru da ra soat 142 tran mua trong khoang thoi gian tir thang 6 dén thang 9 trong 5
nam 2015-2019 & 6 khu vuc dat tram do mua dugc chon trong cot 8 Bang 1. Két qua phan
tich cho thay 133 TMKSL déu c6 lugng mua tich Iiy 16n hon lugng mua tich lily da timg
sinh 1t nho nhét (trong cot 13, Bang 2). Két qua ra soat nay duoc thé hién trong Bang 3.

Trong 4 thang cia miia mura trong 5 nam 2015-2019, s6 luong cac TMKSL ¢6 lugng
mua tich lily 16n hon lwgng mua tich liiy nho nhat sinh 1ii quét, 1 bun dé ¢ céc dia diém da
xay ra lii dugc xét (Bang 1) 1 rat nhleu da phan déu nhiéu hon tir 30 tran. Trong khi s6 lugng
lii quét, 1d bun da xay ra trong thuc té & mdi dia diém trong thoi gian nay lai rat nho, chi 1
dén 2 tran, c6 noi khong xay ra nhu ¢ khu vyc tram Vian Chén.

Béang 3. Ra soat ) lvong TMKSL tai khu vuc tram do mua da xay ra lii quét, 1t bun da duogc xét
trong Bang 1, tir thang 6 dén thang 9 ctia 5 nam (2015-2019).

Lwgng muwa tich lity S6 TMSL thue té,

Tén tram do mwa sinh 1 Min, mm S6 TMKSL, tran tran

Tam Duong 76.2 36 2
Mudng Té 41.2 49 1
Mu Cang Chai 48.4 37 2
Vin Chin 177.4 7 0
Tudn Gido 22.8 54 L
Béc Yén 50.6 30 2
Téng cong 133 8

S6 liéu phan tich nay phan anh rang, mic du lugng mua 1a yéu té kich hoat va tryc tiép
lam phat sinh Il quet, 1t bun da, tuy nhién chi c6 luong mua 16n thi khong du gay nén It quet
ma phai t6 hop xay ra dong thoi cac diéu kién thuan loi phét sinh khac nhu ngudn vat chat
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dét da roi rac phong phu, mat dém bi pha huy manh. Vi du nhu luu vuc subi Nam Kim thi
tran Mu Cang Chai da ting xay ra nhiéu trdn mua 16n gay nhiéu tran i quét dang nudc,
nhung chua ting gay thiét hai vé nha cura va co s¢ ha tang Ngay 3/8/2017 xay ra tran mua
dai ngay va co trdn mwa 16n kich hoat, d3 1am bdo hoa dat trén cac suon ddc, xdy tra x6i mon,
rira troi va hang hang 16p 16p cac khdi truot xay ra trén sudn nii, tao nén tran 1ii bun da quy
mo 16n va thiét hai nang né nhét trong lich st tai luu vuc nay [29]. Vi du tuwong tu ciing xay
ra & luu vue subi Nam Pam tinh Son La [30]. Quy luét ndy ciing 13 co s¢ cho cac nghién ctru
sau hon vé tan suét tai phat sinh 1t quét, I&i bun da tai mot luu vuc dya vao lugng mua.

3.3. Thdo ludn

Nhu d dé cap, phat sinh 1i quét, i bun d4 can xay ra dong thoi cac yéu té bat loi: luong
nudc mua lén, dia hinh ddc véi hinh thai dia mao hinh long chéao thuan loi tdp trung nudc
[1-5, 28], lugng vat chit dat d4 roi rac dbi dao hodc mat dém, 16p tham phu bi pha huy [1,
28]. Cau hoi dit ra ¢ day, néu kha ning xay ra li quét, I bun da phu thudc nhiéu hon vao
dia hinh va lugng mua thi tai sao & cung diéu kién dia hinh, v&i cac trAn mua co lugng mua
16n hon tham chi 16n hon nhiéu lugng mua luy tich tai thoi diém da xay ra 1a lich st ma
khong xay ra lii quét, 1ii bun da? Diéu nay co thé ly giai theo 3 kha nang:

(1) Luong vat chat dat, cat, da, soi, gd, cdy do v.v... phat sinh dudi tac dong ciia mua tao
dong chay mat va rua tr6i, x6i mon, sat, trugt hoac/va thém cac tac dong cia con ngudi lam
dich chuyén va tich tu s6 lwong du 10n vat chét tai cac vi tri, ma dén thoi diém nao d6 sé sinh
ranghén, lép dong chay (dap tam, dap tu nhién) tao thanh céac hd nudce trude céc vi tri do, khi
luong mua du 16n khién dap tam bi pha v&, tac diém nghén bi pha huy, nude chay dot ngot,
b at va gay ra lii quét, 1d bun da.

(2) C6 sat 16, truot 16 dat v6i khoi luong 16n dat d4 & vi tri ndo d6 trén hudng dong chay,
luong vat chat vira bi cudn theo dong nudc 1am co hep dong chay din dén lam giam luu
luong dong chay tai chd c6 sat 16, khién nuge don vé bi & lai, tham chi ngimg chay, tao thanh
hé nudc, lwong nude tang 1én du lon s& cudn ca hd nude va vat chét di, nang luong dong
chay tang thém boi do doc long dan 16n s& tao thanh dong 1i bun d4 c6 stc tan pha rat 16n.

(3) C6 nhiéu diém bi nghén nhé do kha nang (1) hoac/va (2), nhiéu diém nghén nho n01
tiép nhau bi v& theo hudng thuong ngudn xubng ha ngudn, dan dén, sau diém nghén cudi
cung la dong 1 quét, lii bun da.

Chinh vi sy bat quy luat xay ra 1 trong 3 hodc hdn hop cac kha ning trén, dan dén su
kho du doan va canh bao phét sinh 1. Dac biét trong khi mua 1ii trén cac luu vuc khe sudi
mién ndi, gn nhu khong c6 ngudi tiép can sudi ¢ thuong ngudn luu vuc dé ching kién thiy
“dap tam“ hodc “hd nude trong 14“. N61 mot cach khéc, canh béo 1l quét, It bun da chi dua
vao lugng mua s& khong bao ham dwgc nguyén nhan do nghén dong, ldp dong. Ca 3 kha
nang trén déu lam cho luong vat chat dugc sinh ra trong thoi gian dai hodc tirc thoi trong thoi
gian xdy ra tran mua.

Cho dén nay viéc danh gia, theo ddi, giam sat hién twong v& dap tam chwa dugc thuc
hién tai Viét Nam. Tuy nhién, viéc quan sat va canh bao I bun d4 tai sudi nguy co Cao xay
ra 1il quét, 1d bun d4 da bat dau dugc thyuc hién. Vién Khoa hoc Dia chit va Khoang san da
lap dat tram do mua, cing ké, camera giam sat dong 1ii bun d4 tai sudi Ban Khoang tinh Lao
Cai nam 2019 va tai sudi Kim Noi thi trdn Mu Cang Chai tinh Yén Bai nim 2022.

4. Két luan

Thong qua phan tich 16 tran mua da phat sinh 1d quét, 1 bun da va 142 tran mua ¢ khu
vuc cla 6 tram do mua tir nam 2015 dén 2019, mot sb phat hién nhu sau: (1) Gia tri ngudng
mua phat sinh 1 quét, 1ii bun da chénh 1éch rat 1on gitra cac luu vuc, bién dong tr 20 mm
dén 242 mm, trung binh 1a 120 mm, trong d6 c6 44% s tran co ngudng thap hon ngudng
canh bao hién hanh; (2) S6 luong tran mua khong lam phét sinh 1a quét, 1i bun da, mic du
c6 gid tri lugng mua tich iy 16n hon ngudng mua da tirg phat sinh 1d trong lich str tai cung
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mdt luu vic sudi, 1a rat nhiéu so v6i s6 lwong tran muwa lam phat sinh 1ii quét, 1 bun da (133
tran khong sinh It so voi 8 trén sinh lii); (3) Canh bao i quét, 1t bun da chi dya vao céc
thong sb mua 1a chua sat thuc té, dac biét 1a thoi diém va vi tri 1ii. Can két hop vai diéu kién
dia hinh, dja chat, tham phu va tac dong cua con nguoi.

Mot s6 d& xuét dbi voi canh bao 1d quét, 1ii bun dé: (1) lya chon mot phwong phéap tinh
toan thoi lvong mot trin mua sinh 1i quét, 1ii bun d4 thdng nhat chung trong nghién ctru ciing
nhu tmg dung thuc tién tai Viét Nam; (2) nghién ctru sdu hon vé danh gia mirc do rai ro
nghén dong, 14p dong do td hop cac yéu té cua luu vuce nhu: dién tich luu vue 16n nhung do
dbe trung binh cao, c6 nhiéu diém sat 16 hodc ¢ nguy co sat 1o, do dbe long dan 16n lai c6
nhiéu khiic quanh hay nhiéu doan bi co hep, nhiéu cay do, gb tréi, .... Két hop mirc doruiro
nghén dong va lugng mua tich lity dé canh bao cho pham vi hep nhu hudi, khe, sudi s& tang
murc d§ chinh xac trong cong tac du bao, canh bao Ii quét, 1t bun da.

Pong gop ciia tac gia: Xay dung ¥ tuong nghién ciu: V.B.T.; Xt Iy s lidu: B.X.V.; Viét
ban thao bai bao: B.X.V., V.B.T.; Chinh stra bai bao: V.B.T., B.X.V.
Loi cam on: Bai bao hoan thanh nhd vao két qua cta dé tai cip Nha nude: “Nghién ciru co
ché phat sinh, quy luat van dong va xac dinh cac thong s6 1ii bun da phuc vu thiét ké cong
trinh dap chan bun d khu vuc mién ndi phia Bic”, ma sé: 79/2021. DLPL.CN, 2021-2024.
Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ciru cta tap thé
tac gia, chua duoc cong bd & dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong c6 su tranh chap 1oi ich trong nhom tac gia.
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Rainfall threshold analysis for flash floods and debris flows in Lai
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Abstract: Flash flood and debris flow warnings based on rainfall thresholds are challenges
due to limited rain gauge stations located in the formation areas, limited technology for
forecasting rainfall at narrow-scale and fragmented terrain in mountainous regions. The
rainfall thresholds for flash flood warnings vary in space and time. To assess the accuracy
of flash flood and debris flow warning rainfall thresholds, this study analyzes the rainfall
thresholds of 16 rainfall events that have caused flash floods and debris flows in Lai Chau,
Yen Bai, Dien Bien, and Son La provinces. We then compare them with the current flash
flood warning thresholds in Vietnam. Also, accumulated rainfall that leads to flash flood,
debris flow and non-flash flood, debris flow events is analyzed from 142 rainfall events
recorded at six rain gauge stations: Tam Duong, Muong Te, Mu Cang Chai, Van Chan, Tuan
Giao, and Bac Yen, collected between June and September from 2015 to 2019. The results
show significant variations in accumulated rainfall leading to flash floods and debris flows
among different river basins, ranging from 20 mm to 242 mm. Among the 16 events
analyzed, 7 events had rainfall thresholds lower than the current warning thresholds, i.e.,
below 100 mm/24h. A large number of rainfall events (133 out of 142) exceeded the rainfall
thresholds that had previously caused flash floods and debris flows but did not result in such
events. This study also presents some proposals to enhance the accuracy of flash flood and
debris flow warnings based on rainfall.

Keywords: Debris flows; Flash Floods; Rainfall threshold.



