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NGHIEN CUU TINH TOAN NGUY CO LU QUET TREN
LUU VU'C TRAM TAU - TINH YEN BAI

L& Van Thin, Pao Anh Tuan, Nguyén Ping Giap
Phong Thi nghiém trong diém Quéc gia vé dong luc hoc song bién

Tém tit: Tinh todn kha ndng xdy ra lii quét sé givip chinh quyén dia phirong va nguwoi dan nhén
biét dwoc mirc do nguy co va dwa ra bién phap phong tranh thich hop. Bai viét ndy trinh bay
phirong phdp va két qua tinh todn nguy co lii quét trén heu viee song suéi nhé dwa trén hrong mira
va diéu kién tw nhién cia luu viee Tram Tdu, tinh Yén Bdi.

Tw khéa: Giai phap dw bao i, lii quét, quan hé mwa - muc nuwoc, mua tich lup.

Summary: The calculating of possibility of flash flood for rainfall even helps the local authority
and people to be aware of flooding situation and propose preventive measures. This paper presents
the method and results of the calculation of flash flood hazard in small rivers and stream based
on rainfall even in Tram Tau basin, Yen Bai province.

Key words: The solution for forecasting floods, flash flood, relation of precipitation - water level,
cumulative rainfall.

1. GIOI THIEU trong long ho thuy dién Tram Tau cia ngudi

Lii quét 1a mot trong céc loai hinh thién tai phd 98N

bien doi véi cac luu vue song sudi nho ¢ mién .~/ KHU VYC NGHIEN CUU Vi chin’
s - . 3 , A A r \ 5 A \ Wil!oﬂ"-.»"

nui, dia hinh c¢6 d6 doc 16n, dong chay tap trung Nage crn | T - Nghia L&

nhanh. Nghién ctru nay tdp trung vao 1 quét ) B

, / *Hpeiy Somn

song nho thudc luu vyc Tram Tau, tinh Yén ) S {

Bé'i Ching An "-J “

Tram TAu 13 huyén ving cao, thuong xuyén  [Wseng Lal - ‘f'iYEr;j:BAI

xuat hién i quét khi c6 mua 16n, da 1am anh mam Téu (\ 4

hudong khong nho dén cude sdng ciia nguoi dan
khu vuc Tram Téu. Nam 2019 ¢ mot xe 0 t6 va Crvéng Cong
1 may xtc bi cudn trén séng, naim 2017 di 1am
khoang 13 nguoi chét va mét tich, 7 ngudi bi
thuong [1]. /
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Ban Cong (' ' \
Tram Thu (Th trin | g
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Luu vuc lga chon nghién ctru ¢6 dién tich nho, !
d6 doc 16n, day la nguyén nhan chi yéu hinh SON LA
thanh 10 quét khi mua 16n xdy ra. Thoi gian tap /

trung 1di tir khi c6 mua dén trung tdm thi tran
Tram Tau chi khoang hon 2 gid. Phia sau thi
tran Tram Tau, khu vuc chiu thiét hai nhiéu nhat Hinh 1: Pham vi nghién citu
boi 1 quét do nhitng hoat dong danh bt ca

Khu vuc nghién ctru chwa c¢6 hé thong canh bao
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som i quét, dong thoi ciing chua c¢6 phuong
phap tinh toan nguy co 1t quét dugc ap dung
dwa trén cuong d6 mua quan tric & khu vuc lan
can, nghién ctru nay duoc dua ra nham thiét lap
mot hé thong canh béo trén nén Web-GIS, co
tich hop tinh toan truc tuyén nguy co li quét
cho khu vyc Tram T4u dua trén lugng mua gio
quan tric va cac yéu td ty nhién caa luu vuc.

2. PHUONG PHAP NGHIEN CUU

Nguy co xay ra 1t quét tai mot vi tri phu thudc
vao cac dac trung luu vyuc cua vi tri d6 va phia
thuong luu. Vi vdy, can xem xét mdi vi tri tinh
toan nhu 1a cua ra cia mot luu vue (goi 1a luu
vuc 6 ludi). Cac yéu to nhu @ ddc, tham phu,
luong mua ... déu dugc tinh toan 1a cac yéu tb
binh quan cua luu vuc 6 ludi.

Pé lam duge diéu nay, can thiét sir dung mo hinh
phan bb khong gian va thoi gian cho viéc tinh
toan. Pinh dang phan bd khéng gian ddi véi cac
yéu td dac trung cta luu vuce dugc xét dén 1a mot
raster 2D, vdi dac trung 1a cac 6 ludi tinh toan
dua trén d) phan gidi cua dit liéu. Pinh dang
phan b6 khong gian — thoi gian dic trung cac yéu
t6 vé& luong mua (raster 3D), luong mua duoc
phan bé theo khong gian trén timg 6 ludi va theo
chudi thoi gian.

Sy phéi hop gitta cac nhan té anh hudng s& hinh
thanh nguy co lii quét. Cac yéu t6 duoc xét dén
trong pham vi nghién ctru bao gom:

Dj doc: dic trung cho toc do tap trung dong
chay, d6 doc didc trung cang 16n thi téc do tap
trung dong chay 16n, nguy co sinh I quét cao va
ngugc lai.

Logi dit: dic trung cho kha ning thAm nudc, dat
c6 kha nang thdm hat t6t s& lam giam thoi gian
tap trung dong chay. Trong khu vuc nghién ctru,
do ban d6 dat dugce st dung co ty 1€ 16n nén toan
bd ving nghién ctru nam trong ving  “dét xdm
trén phit sa c¢6” (Orthic Acrisols) — Nhém C
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Ngos Crvén

tanh Som
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YEN BA' fr‘;m Tau - d
SN TR N
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/
Cridng Céng Ling NN

Hinh 2: Ban do6 do doc huu viee 6 ludi

4 SU DUNG DAT Vah Chéan’
Nghes Som /

UG O Nghia Lé
L NghiaAn

ey B

v'.'ari‘ Chan

Hang Cr

SON LA N

Béc Yé{omom

Bac Nga

Hinh 3: Ban do tham phii khu vuec

Thém phii: st dung dét c6 tac dong rat 16n dén
dong chay. Cac khu vuc c6 yéu to tham phu tot
s& lam suy giam dong chay bé mat nhanh
chong.

Luwgng muwa: bao gébm luong mua tich luy va
luong mua du bdo. Luong mua cang 16n thi nguy
co 1t quét cang cao. Lugng mua tich luy dugc su
dung dé xéc dinh kha nang trir nude con lai cua
dat va trang thai dat, trong khi do, lugng mua du
bao (hoac lugng mua tinh toan) dugc xac dinh
nhur 13 yéu t6 chinh hinh thanh nén dong chay tai
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thoi diém tinh toan. Cong cu sir dung trong
nghién ctru 1a cong cu GIS, st dung cac thu vién
GIS c¢6 sin trong ngdn ngir lap trinh Python dé
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tw dong hod va giai quyét khdi lugng tinh toan
16n theo phuong phap mua 6 ludi.

Bang 1: Tong hop cac dir liéu dau vao

TT | Loai dir liéu Muc dich tinh toan Pinh dang dir liéu
R Do dbc, tap trung dong chay, huéng | .
1 | Ban do dia hinh N q'p g g chay g tif
dong chay.
2 | Loai dét Kha nang thim shp
3 | Tham phu Kha nang suy giam dong chay 1a tif vai cac band
4 | Lwong mua thuc do Tinh diéu kién 4m cua dat Chudi dir liéu 5 ngay
5 | Lugng mua du bdo Tinh kha nang sinh dong chay la Giéa tri mua thyc do
83};;’::; dia | e | [Vantéc Heé s6 K dugc xé4c dinh bang cong thc:
— Inwrére tai| | tai mat | fo 2
Phan tich GIS | mét cit cat =
tic i adi ] K T (2)
Chiéu dai b s - 1 +T_
i i Ban d6 do déc Mt cat dia P
hint I
——4 : Vi Ty la thoi gian tap trung dong chay. Ty so
Ban qao tgan - . " . N N
t3p trung J : i i T/ Tp duge xac dinh bang 1,67 va K =0,75.
Fritlig h":‘-, '.rv'_.‘t\pi dinh o ] o, .
' Tp 14 thoi gian dat dinh 1ii ké tir khi bét diu mua
Ban dd chi sb _ Ban dd chi s [ Raster mura va dugc xac dinh theo cong thurc:
CN S hiéu qué
P 3 lO,8(S + 1)0,7
7“"%“ dA«"» e ] 7[;3](1611';-37";1 Rastir mura | ﬂaste‘»r. mua p = 1.900Y0,5 (3)
phu | [tich lu§ 5 ngay| gidy

Hinh 4: Phwong phap nghién ciru

Nguy co It quét dugc xac dinh theo thoi gian
thuc béng viéc st dung lugng mua quan tric va
két qua tinh toan muc nude, van tdc tai vi tri tinh
toan. Phuong phép nghién ctru duoc thé hién
trong hinh 4.

a) Xdc dinh luu lwong dinh lii sinh ra boi trdan
muwa tgi cdc 0 lwdi trén toan luu vuc.

Luu lugng dinh 1 sinh ra boi tran mua tai moi
0 ludi duoc xac dinh theo cong thire [2]:

K XAxXpgq "
W= ey
Trong do: gp 1a luu lugng dinh I (m3/s); K 1a
hé sb; A 1a dién tich luu vuc 6 ludi (m?); Xnq la
luong mua hi¢u qua (m); Tp 1a thoi gian 11 dat
dinh ké tir khi bat ddu mua (gidy).

Véi Tp duge do bang gid; 1 1a chiéu dai dong
chay dugc xac dinh b'flng viéc phan tich GIS
dugc do bang ft (can quy doi don vi tir m
sang ft); Y 1a d6 ddc trung binh cua luu vuc
0 luoi (%); va S 1a kha néng trir nudce tdi da
cua luvu vuc 6 ludi. S duoc xac dinh béng
cong thuc:

_ 1ooo o A
= N C))

Véi CN 1a hé s6 suy giam dong chay 1ii phu
thudc vao loai dit va sir dung dat. Hé sé CNi;
duoc tra theo bang 2. Sau d6, trang thai 4m
cua dat dua trén lugng mua ky trudc s€ duoc
dua vao dé tinh toan lai chi s CN phuc vu
tinh toan duva trén diéu kién néu tai bang 3.
Nhu vay, thoi gian tap trung dong chay Tp
bién thién phu thudc vao “trang thai cua luu

2

vuc
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Bang 2: Chi s6 CN sir dung trong nghién ciru

sanh véi cac tran 1t quét da xay ra trong qua
khtr nham d¢€ xuat cac cap do phan loai nguy co

Luu y: Khu viee nghién cieu nam trong khu viee
co nhom dat C

Xhg 12 Iwgng mua hiéu qua dugc xac dinh theo
cong thuce [3]:

_ (P—0,29)? :
ha ™ p4+0,8S ()

Trong do6: P la luong mua thuc do (mm/h).
Trong nghién ctru nay, lugng mua thuc do duogc
lay tir két qua do mura tai cac tram ciia vrain theo
gid va dugc ndi suy thanh raster dé phuc vu tinh
toan.

b) Phdn logi nguy co lii quét.

Nguy co 1i quét duge xac dinh 1a nguy co i
quét trén song. Bang viéc sir dung tich cta van
tdc binh quan luu vuc 6 ludi va luong mua hiéu
qua cua luu vyce 6 ludi, nghién ciru ddi chiéu, so

Loai hinh  sir| Chi s6 CN theo nhom dat | |y quét cho cac 6 ludi nam trén dong chinh cua
dung dat A B C D luu vyce nghién ctru.
LUa, hoa mau 72 81 88 91 Bang 3: Hiéu chinh CN theo trang thai 4m
p4tnong nghiep| 62 | 71 | 78 | 8 cua dat
Ring la rong, e | os | 70 | 7 Luong mua tich luy 5
A ngay (mm
thuerng xanh Trang thai __ngay ( ‘)
Mua kho Mua mua
Rirn la réng, A
9 ) 9 45 66 77 83 Kho <13 < 36
rung la Binh thudng 13 + 28 36 + 53
Rrng 1&  kim, Uét > 28 > 53
25 55 70 77

thwong xanh _

. . Ban db tgian Chieu dai Raster mua
Rirng la kim, rung 45 66 - 83 t%p trung déng chay hiéu qué
1a dang chay
Rirng hén hop 35 61 74 | 80
Vung cay bui 68 | 79 | 86 | 89 Ban db van o

. sc binh L.lé‘m Ban do nguy
Khuvecxdydeng| 61 | 75 | 83 | 87 toc binh q co I quét
luru vurc

battréng 81 89 93 95 .
N 100 | 100 | 100 | 100 Hinh 5: Phuong phap tinh ban do nguy co lil quét

Céc tran 10 quét trong qua khir dugc thu thap,
phan tich nham danh gia, phén loai cho ban d6
nguy co, tuy nhién, cac su kién 10 quét xdy ra
khong c6 do dac vdi lugng mua gio trude nam
2020 tai khu vuc Tram Tau. Tir nam 2020 tro
lai day c6 cac tram ctia VRain dugc lép dat voi
thoi doan quan trac mua gid. Trudc nim 2020
chi c6 dir licu do ngay va dir liéu nay it c6 do
tin cdy trong viéc tinh todn nguy co 1t quét. Vi
vay, cac tran mua trudc ndm 2020 dugce st dung
két qua thu phong mua gio tir tram Nghia Lo dé
lam cén ctr tinh toan.

Co s6 phan cip nguy co li quét trén song dua
vao cac dir li¢u lich sur trong thoi gian trd lai
day. Cu thé 1a 05 tran 1d 16n trén khu vuc nghién
clru di xay ra tir nam 2014 dén 2020.
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Béang 4: Cac tran lii quét da xay ra phuc vu phén loai

Thoi gian Ml(rr?]:;%ay Muezriln(;)max Danh gia
14/10/2020 178.6 36.6 Lii 16n, cudn 1 ngudi (nguy hiém)
15/10/2020 149 31.6 Lii 16n (nguy hiém)

29/10/2020 195.6 15.2 Lii nhanh trén song (binh thuong)
11/10/2017 213.3 39.2 L 16n, chét 13 nguoi (rit nguy hiém)
20/07/2014 166 18.4 Canh bao (binh thuong)

Bang 5: D¢ xuét phan loai nguy co lii quét
trén song, sudi khu vire nghién ciru

TT | XngxV Phan cap

0 < 0,02 Khong c6 li

1 0,02+ 0,04 | Li binh thuong

2 0,04 = 0,08 L{i nhanh trén séng

3 ]0,08+0,12 |Liiquét, nguy hiém

4 |>0,12 Lii quét, rat nguy hiém

Trong do: Xhq la lugng mua hi€u qué binh quan
ctia lru vue 6 ludi (mm); V 14 vén toc binh quan
dong chay luu vuc 6 ludi (m/s) duge tinh bang
chidu dai dong chay (m) chia cho thoi gian tap
trung dong chdy (giay).

¢) Xdc dinh mwe nudc, vin toc tai vi tri tinh
todn nguy co lii quét

Sau khi x4c dinh dugc luu luong tai moi 6 ludi
trén luu vuc dua vao lugng mua tich luy, dac
trung luu vuc va lugng mua tinh toan (hoac du
bao). Tai vi tri tinh toan can xac dinh mat cét
10ng din bang viéc khao sat dia hinh thyc té 1ong
song va ap dung phuong trinh Manning vao tinh
toan theo cong thuec:

(6)

Trong d6, q 1a luu lugng tai vi tri tinh toan da
dugc xéc dinh tai cong thure (1); n 1a hé s6 nham
Manning 16ng dan tai vi tri tinh toan; A 1a dién
tich mat cat u6t; R 13 ban kinh thuy lyc va S 1a
d6 dbc cua long dan. A va R duoc xac dinh théng
qua hinh ddng mat cat bang tham s6 myc nudc
H (m) va S duoc xac dinh thong qua phan tich
GIS.

q= lAR2/351/2
n

Tir phuong trinh (6) ¢6 thé xac dinh dwoc H (m)
va V (m/s) cho mit cdt tinh toan. Tich s6 muc
nude va van toc tai mat cit 1a tham sé nham phan
loai tic dong ctia dong chay dén sy hinh thanh 1i
quét tai vi tri tinh todn dya trén sy phan loai tac
dong duoc néu trong hinh 5.

Vi tri tinh toan 13 vi tri tip trung dan cu thi trin
Tram Téu, cudi ctia sudi Ban Cong giao véi sudi
Xa Hd. Mit cit dugc khao sat nham tinh toan cac
quan hé giita chiéu sau ngép va ban kinh thuy luc
tai mit cit tinh toan. Chi tiét thé hién nhu sau:

Dién tich | Béan kinh thuy
H (m) (m?) e (m) Q (md/s)
0.00 0.00 0.00 0.00
0.10 0.047 0.064 0.03
0.20 0.187 0.128 0.19
0.30 0.422 0.192 0.57
0.40 0.750 0.256 1.23
0.50 1.171 0.320 2.24
0.60 1.687 0.384 3.64
0.70 2.296 0.448 5.49
0.80 2.998 0.512 7.83
0.90 3.795 0.576 10.73
1.00 4.685 0.640 14.20
1.10 6.956 0.550 19.06
1.20 9.415 0.567 26.33
1.30 12.063 0.613 35.54
1.40 14.901 0.672 46.67
1.50 17.927 0.736 59.66
1.60 21.143 0.804 74.63
1.70 24.547 0.873 91.54
1.80 28.141 0.944 110.56
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H (m)

Dién tich

(m?)

Béan kinh thuy
luc (m)

Q (m¥s)

1.90

31.924 1.015 131.63

2.00

35.895 1.086 154.83

©6 siu tir san nha (m)
2 2 4

e

i han <D CIC 0§ TN ()
w301 hagn cho cac clng trink ko

Nty o7 181 €20 cho Wau hén cae o Trinh ady

Nguy cor treng ben!

g cao tho cie thog

trind ady dyrg
Nguy o thip cho t3r
cdng trinh xdy dumg

Hinh

T o -r T \ o

0 (7} 03 ™
Luu 16 (mis)

6: Phan logi tac dong ciua dong chay lii
dén cac doi twong [4]

3. KET QUA VA THAO LUAN

a. Bin do nguy co lii quét

SON LA

NGUY CO L0 QUET 14/10/2020 v5,, Chan

Nghia Lo

Vian Chan

Tram Téu

Cha giai
Ngary oo 50 quat

& 2.ileran

Bic Yé

[ CEEPTERIVIRE

Pare @i Sugdn
& DLE wee gy e
®  A-LD e ole rguy b

Marts gév der

6

NGUY CO LO QUET 16/10/2020 yar Chan

Nghia Lo

Van Chin

S~

YENBAI

Tram Tau

Mudng La

Bac Yén [cng g
Ngisy co 10 guet :‘nm\; ey
*  Z.Lormern N L
® 3.0 quat rgup e Rant g Srh

NGUY CO LU QUET 29/10/2020 vip chan

Nghia Lo

Van Chan

Bic Yén  [cha giay
Nguy oo Wi guae Dc\mr-; a0 v rut
0 whtegeo bl Mavh pot hupde
*  L.lithahhotng Rk gai frn

NGUY CO LU QUET 11/10/2017 van Chan

Nghia Lo

Van Chian

Muéng La

Tram Tau

SON LA

Chi glai
Bac Yé [Ty Tp— Clrrgomwne
® Il0aeam Rarh, g Auen
® 300 que rgur e Rarhs ol b
B 3000 e i gy e
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SON LA
Bac Yén Chu giai
Nquy cotiquie ) ouens o uue
140 bieh humng Rarh g haybn

Rash g thn

b. Két qua tinh toan mwc nudc, vdn toc tai vi
tri mdt cat qua thi tran Tram Tau

WHU WUT TAR TRUNG DAN GLE TRAM TAU o o

Khu vyec tép trung dan cu nam tai trung tam thi
tran Tram Tau 1a noi glao gitra sudi Ban Cong
va subi Xa Ho. Ket qua tinh toan luu luong,
muc nudc, van tdc trén song tai mat cat qua thi
tran dugc thé hién nhu sau:

Tran 1a Q(m3s)| H(m) | V(m/s)
29/10/20 8.83 0.84 2.69
20/07/14 16.46 1.05 2.80

11/10/2017 | 96.66 1.73 3.79
14/10/20 84.67 1.66 3.65
15/10/20 62.85 1.52 3.37

banh gia tdc dong cua dong chay 1 dén cong
trinh dugc thé hién nhu sau (dya trén phan loai
tai hinh 5):

| KHOAHOC CONG NGHE
NGUY CO LU QUET 20/07/2014 Vi Chan D anh gia nguy co
i) Ty tac dong dén cac
Tranld céng trinh ven séng
(m?/s) Wz
‘ (bao gom ca xoi lo
\\ Van Chan b‘O' Séng)
TR e, TP 29/10/20 2.25 | Nguy co trung binh
ki 8 ‘“‘iﬁ"BA' 20/07/14 295 | Nguy co trung binh
i 11/10/17 6.54 | Nguy co cao
14/10/20 6.06 Nguy co cao
15/10/20 5.13 Nguy co cao

Nhu vdy, tir viéc phan tich GIS cac yéu td tu
nhién cua Iuu vuc két hop véi luong mua tich
luy ky trudce (5 ngay) va luong mua tinh toan,
nghién ctru da chi ra dugc nguy co 1t quét cho
luu vuce nghlen ctru (khu vyc Tram T4u), dong
thoi bang viéc su dung cong thirc Mannlng,
nghién clru cung da tinh todn dugc myc nudc,
Iuu Iwong va van toc tai vi tri tinh toan, tir do
chi ra tac dong ctia 1ii dén cac cong trinh. Trong
do, tran I thang 10 nam 2017 va tran li ngay
14-15/10/2020 la 2 tran 1 16n, c6 muc do tac
dong rat 16n dén khu vuc tap trung dan cu tai
Tram Tau. Cong cu tinh toan duogc tich hop trén
nén Web-GIS va tinh toan theo thoi gian thyc
dua trén lugng mua thyc do.

4. KET LUAN, KIEN NGHI
o Kétlun

Thot gian tap trung dong chdy va mua hiéu qua
phu thudc vao luong mua tich luy (5 ngay) theo
phuong phap Curver Number (CN). Cac sy kién
mua khéc nhau mang dén sy khac biét vé trang thai
cua luu vuc trong tinh toan dong chay Iu.

Nghién ctu da st dung luu vyce 6 ludi dé tinh
toan luu luong tai moi 6 ludi sau m01 su kién
mua, tir ¢ dwa ra duoc cac thong s6 can thiét
trong viéc du bao nguy co 1t quet Phan loai
nguy co dong chay 1t ¢6 thé gitip nguoi dan va
chinh quyen nhan thuc dugc nguy co xay ra li
quét sau moi su kién mura.

Qué trinh tinh toan cho thay thoi gian tap trung
dong chay tir khi lugng mua sinh ra dén khu vuc
tap trung dén cu Tram Tau binh quan khoang
hon 2 gioy (d6i voi cac tran Iii tinh toan phla tren)
va dén cira ra luu vuc 1a khoang hon 3 g10’ tuy
vao lugng mua ky trude, khoang thoi gian nay
du dé dua ra duoc thong tin canh bao cho nguoi
dan sinh sng tai khu vuc Tram T4u

« Kién nghi
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Do han ché vé luong mua glo quan tric (chi c6 dit
liéu tir nam 2020 dén nay) va cac sy kién mua lich
str ghi nhan trong nhimg nim gan day Vi s6 luong
it nén sy phan loai nguy co & bang 5 van con han

TAI LIEU THAM KHAO

ché. Viéc nay c6 thé duge khic phuc bang viéc tiép
tuc nghlen cliru céc su kién 10 lut trong tuong lai
nham cai thién do tin cdy cta du bao nguy co li
quét trén luu vuc nghién ctru.
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