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XAY DUNG QUY TRINH CANH BAO LU QUET BANG
PHUONG PHAP NGUONG MUA CANH BAO LU QUET
FFG VA PUONG TOI HAN CL, THi PIEM CHO
THUQNG NGUON SONG CA

Hoang Anh Huy', Hoang Vin Pai2, Vin Thi Hing?

Toém tat: Lii quét la mot hién twong thién tai tw nhién nguy hiém duoc hinh thanh do mua két hop
cdc t6 hop bat loi vé diéu kién mat dém (dia hinh, dia mao, I6p phi...) sinh ra dong chay Ién kém
bun da trén swon doc (luu viee, song suéi) xdy ra trong khodng thoi gian ngdn, bdt ngo va gay ra
nhitng tan phd nghiém trong doi voi tiw nhién, dan cw va co sé ha tang. Tai Viét Nam trong nhitng
ndam gan day li quét gia tang dang ké vé mire dg va tan sudt. Do dé cac nghién ciru vé canh bdo lii
quét tré nén rat can thiét. Muc tiéu bai bdo nay nham nghién ciru xdy dung quy trinh canh bdo lii
quét bang phwong phdp nguéng mwa canh bdo lii quét FFG va dwong téi han CL, thi diém cho
thwong nguon séng Ca. Két qua nghién ciru cho thdy quy trinh canh béo Iii quét trén heu viee song

co do chinh xdac cao hon.

Tw khéa: Song Ca, canh bado lii quét, FFG, dwong toi han CL.

Ban Bién tap nhan bai: 05/08/2018 Ngay phan bién xong: 12/09/2018

1. Mé dau

Canh béo 1t quét 1a su bao trude kha nang 1t
quét c6 thé xdy ra trong thoi gian sap t6i & mot
dia diém nao d6 hodc noi chung xay ra trén luu
vuc ma khong chu y téi nhitng dac trung (tri s,
qué trinh...) dinh lugng cua tran 10 s€ xay ra.
Cénh béo lii quét hién nay van la van dé thach
thirc. Mic di ¢ mua 16n nhung i quét c6 thé
hodc khong xay ra, tuy thudc vao dac diém dia
hinh cua luu vuc. O hau hét cac nude, canh bao
va du bao 1 quét dugc xem nhu mdt bién phap
dic biét, rat quan trong trong so cac bién phap
phi cong trinh dé phong tranh 1ii quét. Dy bao 1,
1t quét hay du bao 1t do mua noi chung 1a udce
tinh trudc muc nudc, luu lugng, thoi gian xdy ra,
khoang thoi gian 1ii ton tai, dinh 1ii va thoi gian
xay ra dinh 1ii & nhimng vi tri nhat dinh trén song.
Tt nhién, trong du bao Iii quét, con phai quan
tam dén thanh phan dong chay rin, trang thai bé
mat trén luu vyc trong qua trinh 18 quét qua...

"Truong dai hoc Tai nguyén va Moi truong Ha Noi

2Vién khoa hoc Khi twong Thuy van va Bién doi
Khi hau
Email: hahuy@hunre.edu.vn

TAP CHI KHI TUQNG THUY VAN
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Tuy nhién 1ii quét xuat hién khong phai chi mot
nhan t6 nao d6 ma 1a to hop cac nhan t6 cing két
hop dé gay nén hién tugng thién tai nhu cic nhan
t6: 1) Mua; 2) Do dbc dia hinh; 3) Loai dat; 4)
Tham phu. Thém vao d6 nhan t6 tic dong cia
con nguoi nhiéu noi khién 1d tré thanh yéu té
quyét dinh hinh thanh 1i quét, tuy nhién tac dong
nay khong thé dinh lwong dudi mét chi tiéu nao
d6 ma nén xem xét trong luu vuc song cu thé dé
diéu chinh trong quy hoach phong tranh va ngay
ca khi to chirc canh bao 1t quét. Do vay co rat
nhiéu phuong phap dé nghién ciru canh bao li
quét. Hién nay nghién ctru canh béo 1t quét dua
trén ngudng mua sinh 1ii quét FEG kha pho bién.
Ngoai ra, phuong phap duong téi han CL dé xéac
dinh ngudng canh bao li va 1l quét. Phuong
phép nay duoc su dung dé du bao sy xuét hién
ctia 1l quét sir dung céc chi sb mua (cuong do va
tong lugng mua) rut ra tir sb lidu vé cudng do
mua va téng lugng mua thu thap dugc tir cac tran
lii quétda xay ra trong khu vuc nghién ciru. Cau
tric cac thanh phin dé xac dinh ngudng
mua/dong chay cua hé thong canh bao Iii quét
dugc st dung tai My va mot s6 nuge duge thé
hién trén hinh 1.
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CAFFG Program Flow Chart
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Hinh 1. Cdu triic cdc thanh phan dé xac dinh ngudng muwa/dong chay ciia hé thong canh bdo li
quét duoc su dung tai My va mot so6 nuwéc(HRC)

Pham vi nghién ctru tap trung vao khu vuc
thuong nguodn luu vuc song Ca, bao gom 6
huyén mién ndi cua tinh Nghé An (Quy Hop,
Quy Chau, Qué Phong, Con Cudng, Tuong

Duong, Ky Son) va 3 huyén mién ndi tinh Ha
Tinh (Huong Son, Huong Khé va Vu Quang)
day 1a cac khu vire mién ndi thuong xuyén xay ra
10 quét.
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Hinh 2. Ban do khu vuc di xay ra lii quét trén heu vue song Ca

2. Phuwong phap nghién ciru

2.1. Phwong phdap FFG

Phuong phéap dua trén viéc so sanh ngudng
mua c6 kha ning gay i quét (FFG) 1a mot chi s6
cho biét lugng mua can thiét dé vuot qua kha
nang trir 4m cua dét va giy ra con I tran bo trén
luu vuc. Luu lugng g véi i gay tran bo goi 1a
Qtran bo (Qp-bankfull). Trong do:

Ngudng mua c6 kha nang gay 1u quét (Flash

Flood Guidance - FFG) 1a lugng mua trong mot
thoi doan nhit dinh trén mot luu vuce song nho
can thiét dé xuat hién ra con 1d nho (Ii tran bo
Bankfull Flow) tai ctra ra cua luu vuc song. FFG
1a chi s6 cho biét lwong mua can thiét dé vuot
qua kha ning trit nudc cua dat va long sudi va
gay ra con I nho trong luu vuc. FFG dugc cap
nhat lién tuc dua trén do thiéu hut nudce bdo hoa
trong dat hién tai (dugc xac dinh bdi cac diéu
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kién 4m do trude day cua dét), lugng mua, sy
bdc hoi va ton that do thim.

Muc do de doa 1 quét (Flash Flood Threat -
FFT)lalugng mua trung binh cta luu vyuc trong
mot thoi doan nao do vuot qua so vai gia tri FFG
tuong tmg. Chi sé nguy co de doa lii quét duoc
xéac dinh dua vao hiéu s6 (hoac dang phén tram)
gitra lwong mua tich Iy trong thoi doan du bao
v6i FFG tuong Gng.

Ngudng nguy co xuit hién 1d quét (FFT) la
hiéu s6 gitta luong mua dy bao va ngudng mua
sinh 1 quét (FFQG).

FFT dai dién cho lugng mua dy bao vuot qua
gia tri FFG. Pé thuc hién ban tin du béo, du bao
vién can c6 kién thirc phan tich cac gia tri FFG
va FFT ddng thoi két hop lién lac véi dia phuong
nham xac dinh tinh hinh mua thyc té cling nhu
cac diéu kién trang thai mua It trén luu vuc;

Luu luong tran bo (Bankfull discharge -Qyy)
1a Iuu lugng trong song/kénh vira du 16n dé ngap
toan bo ving 1ong sdng ngang bang véi cao trinh
2 bén bo song (theo USDA). Qtran bo (Qp-bank-
full) dugc xac dinh trén co so s6 liéu dija hinh chi
tiét song subi va mit cat ngang. Cac diém nghén
cua dong chay cling dugc xac dinh trén so sd do
dac khao sat dia hinh ti 1€ 16n. Day la gia tri quan
trong (ngudng dong chay) dé xac dinh duoc chi
s6 FFG dé canh béo Iii quét. Trong nghién ctru
ctia dé tai ciing tap trung xac dinh chi s6 nay cho
luu vuc nghién cuu.

M&i quan hé giita chi s6 nhu sau:

FFG = Rir + Ron (1)

Trong do6 Rur 1a ngudng mua tran bo (mm);
Ron 1a lwgng mua can thiét dé dat dat dén trang
thai bao hoa (mm) dugc xac dinh khi biét hién
trang do am dat.

» Khai niém ngudng mua tran bo la lugng
mua hiéu qua tng voi trang thai luu vuc bao hoa
trong thoi gian xac dinh (1h, 3h, 6h...) di dé sinh
ra dong chady tran bo tai mat cit ctra ra luu vuc
trong khoang thoi gian twong trng. Ngudng mua
tran bo 1a thong s ctia md hinh tinh toan luong
mua dinh hudng sinh 1ii quét FFG trong hé thong
FFGS. Ngudng mua tran bo dugc xac dinh dya
theo luu lugng tran bo theo cong thirc sau:
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Rinr =A*Qut/qav 2)

Trong d6 A 1a dién tich luu vuc (km?); Qur 12
luu lugng I tran bo (m¥/s); qav 1a mo6 dun dinh 10
don vi (m?/(s.km?.mm)).

Dinh 1ii don vi c6 thé x4c dinh tir tai liéu thuc
do. Tuy nhién trong diéu kién han ché vé chudi
s6 liéu thity van, phuong phap nay to ra khong
kha thi. Lya chon thay thé ¢ thé tinh dinh Iii don
vi bang phuong phép sir dung duong lii don vi
dia mao (Geormophological Unit Hydrograph).

Nhu vay Qwrla gia tri quan trong (ngudng
dong chay) dé xac dinh dugc chi s6 FEG dé canh
béo i quét. Trong nghién ciru cia dé tai ciing
tap trung xac dinh chi s6 nay cho luu vic nghién
ctru. Hién nay c6 rat nhiéu phwong phép tinh luu
luong tran bo Qo nhu str dung cong thire thuy
luc, cong thurc cuong d mua toi han, cong thire
kinh nghiém... Trong nghién ctru nay, nhom tac
gia sir dung cong thirc cuong d6 mua toi han dé
xac dinh Qbr.

* Khai niém ngudng mua bao hoa Ry la
luong mua can thiét dé dat dat dén trang thai bao
hoa (mm) duoc xac dinh khi biét hién trang do
am dat. Dé xac dinh duge hién trang do Am dat
can phai xac dinh duoc qua trinh mua, nhu vay
trong qua trinh canh béo lii quét dé xac dinh qua
trinh mua phu thudc rat nhiéu vé sé litu mua
thuc do lién tuc dén thoi diém du bao. Do vay,
nhom nghién ctu da st dung mo hinh MIKE
SHE dé tinh toan mo phong d6 4m dit cho khu
vuc nghién ctru, tir d6 tinh toan danh gia d6 am
dét tai cho mot s6 tran 1i quét.

2.2. Duong téi han CL

Co s& cua phuong phap duong téi han CL
clia B6 Xay dung va Co so Ha ting nhu mo ta
dudi day:

Phuong phép CL (Method A va Method B) 1a
phuong phéap dugc d& xuét trong tai liéu “Hudng
dan xac dinh ngudng mua cho canh bao va di
dan khoi cac tai bién tram tich” ciia B6 X4y dung
Nhat Ban vao nam 1984. Phuong phap nay da
dugc phd bién va ap dung thir nghiém ¢ mot sb
nudc nhu Nhat Ban, Trung Quédc, Indonexia,
Bangladet, Philippin,....

Muc dich ctia phwong phap 1a du bao sy xudt
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hién cua 1t quét qua viéc sir dung cac chi s mua
(cuong d6 va tong lwong mua) rat ra tir s6 lidu vé
cuong d6 mua va tong luong mua thu thap duge
tir cac tran 1 quét va sat 10 dat da xay ra trong
khu vire nghién ctru. Do xét dén ca cuong do va
téng lugng cta tran mua nén phuong phap co thé
du bao sy xuét hién cta 1ii quét ngay ca khi tong
lugng mua nhd nhung cuong do mua 16n va
nguoc lai khi tong lugng 16n va cudng do nho.
Phuong phap dau tién duoc xay dung dé canh
bao sy xuat hién ctia lii bun da nhung né ciing
c6 thé duoc sur dung dé canh bao su xuit hién
cua sat 16 suon ddc.

2.3. Xdy dwng biéu do dwong cong CL

Céc budc xéac dinh ngudng mua phuc vu cho
cong tac canh bao va thuc hién so tan dan theo
phuong phap CL bao gdm:

- Xé4c dinh tram mua dai biéu dung dé thu
thap sb 1iéu mua cua khu vuc can thiét 1ap hé
thdng canh bao.

- Thu thap va luu triv sb liéu mua cua nhirng
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trdn mua xdy ra tai bién trim tich - Iii bun da
hodc sat 16 suon dbc (duoc goi 1a mua gy tai
bién) va s6 liéu mua cua nhitng trdn mua ma tai
bién d6 khong xay ra (dugc goi 1a mua khong
gdy tai bién).

- Tham chi khi xac dinh ngudng mua xdy ra
Il quét, cac s6 liéu lién quan dén sat 16 suon dbc
cling nén duoc thu thap vi chung 1a mot tap sd
liéu hi¢u qua bao hi¢u dong thai trudc mot tran
1t bun da.

- Trong phuong phap CL, hai phuong phap
xac dinh ngudng mua (A va B) c6 su khac nhau
trong vié¢c xac dinh cac chi s6 mua dua trén viéc
sir dung s6 liéu theo cac mau khac nhau. Khi tinh
toan xac dinh ngudng gay lii quét, néu gia tri
ngudng phu hop khong thé dat duoc néu sir dung
phuong phép A thi phuong phap B nén dugc st
dung thay thé. Diéu nay ¢ nghia la do tinh don
gian hon ctia minh phwong phéap A dugc dé nghi
st dung trudc.

Truc X (truc hoanh) Truc Y (truc tung)

Mua
gay li
quét

(j): Luong mua hoat dong|(k) Luong mua 1 gio
tinh dén thoi diém 1 gio|ngay trude khi 10 quét
trude khi 11 quét xay ra xay ra

01 enuw Fudn-

Lirongmua hoat déng

Mua
khong
gay li

quét

(g): Lugng mua hoat dong|(e) Luong mua 1 gio
tinh dén thoi diém trude khillén nhd  cva trin mua
bét dAu xuét hién luong mua
16n nhat

Hinh 3. o thi X - Y ldp theo phirong phdp A

3. Két qua thio luin

3.1. Két qua tinh lwu lwong tran bo (Qsy)

* Xac dinh tiéu luu vuc

Trong khuon khé nghién ctru ca dé tai, khu
vuc nghién ctru dugc phan chia thanh 4 luu vuc
(thugng ngudn séng Ca, Mdi luu vuc con sé
dugc phéan chia thanh cac tiéu luu nhim tinh toan
luu lugng tran bo theo phuong phap cuong do

mua gi61 han. Cac luu vuc con dugc phan chi
thanh céac tiéu luu vue c6 dién tich giao dong tu
8-300km? (Hinh 4).

« Két qua tinh toan luu luong tran bo (Qur)

Luu vuc thugng ngudn song Ca co 504 tiéu
luu vuc bai bao c6 dua ra két qua tinh toan dai
biéu cho cac tiéu luu vuc ¢o luu luong tran bo
16n nhét va nho nhat nhu Bang 1.

TAP CHi KHI TUQNG THUY VAN
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BAN BO CAC PHAN CHIA CAC TIEU LUU VU'C LUU VUC CON
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Hinh 4. Phan chia tiéu luu viee cho khu viee nghién curu

Bang 1. Két qua tinh toan luu lvong tran bo cho cdc tiéu huu vue thuée lueu viee song Ca

Ma so tieu Chiéu dai

T luu vue F (lam) song (km) Qur
1 2027704426 123 145 7.47 567
2 2027704428 107 144 5.68 556
3 2027704406 118 136 7.4 506
4 2027704433 59 143 5.31 463
5 2027704434 59 143 5.31 463
6 2027704432 59 143 5.31 463
7 2027704405 139 136 9.48 455
8 2027704297 265 135 16.88 454
9 2027704271 226 125 9 409
10 2027704407 87 135 7.03 406
11 2027704287 10 128 0.84 19
12 2027704245 13 108 0.79 19
13 2027703394 10 141 0.6 19
14 2027703970 13 131 1.5 20
15 2027703448 14 129 1.42 21
16 2027703379 16 138 1.39 21
17 2027704294 9 134 0.52 22
18 2027703360 10 143 0.51 22
19 2027704262 11 119 0.37 22
20 2027704237 13 111 1.66 23

Déi v6i ngudng mua tran bd Gng véi thoi
doan 1h, khoang 80% tiéu luu vuc co6 ngudng
mua tran bd trong khoang tir 2 - 10 mm. Di v6i
ngudng mua tran bo thoi doan 3h, khoang 70%

TAP CHI KHI TUQNG THUY VAN

tiéu luu vyuc c6 ngudng mua tran bo tir 5 - 20
mm. Pdi v6i ngudng mua tran bo thoi doan 6h,
c6 khoang 40-50% tiéu luu vuc c6 ngudng mua
tr 10 - 20 mm (Hinh 5).
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Séng Hifu

TAN SUAT XUAT HIEN NG VNG MUATRAN BO
NG VT CAC CAP MUA DONG CHINH SOXNG CA
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Hinh 5. Phdn bo tan suat nguong mua tran bo wng voi cac cap

« Két qua mo phong do am dat trong mot sb
tran 10 quét

Hién trang do am dat 1a co so dé xac dinh
ngudng mua bio hoa. Dé phan tich danh gia do
am dat nhom nghién ctru tién hanh tinh toan do
4m dat cho mot sb tran 1 quét trén dia ban céac
khu vuc thuong ngudn song Ca. Do han ché vé
s6 liéu mua, nhom nghién ctru su dung $6 lidu

mua cua cac tram khi twong trong khu vuc va lan
can khu vuc xay ra lii quét c6 day du s lidu dé
xéc dinh tuong quan giit d6 am dat va luong mua
thoi doan tai cac thoi diém xay ra lii quét. Trich
dan két qua d6 Am dat thu duoc tir két qua tinh
toan cua md minh MIKE SHE tai vi tri cac tram
khi twong trong va 1an can khu vuc xay ra dé
danh gia v6i s liéu mua tai tram d6 (Hinh 6).
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Hinh 6. Dién bién do am dat tai mét sé tran lii quét xay ra trén dia ban
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3.4. Xdy duwng ngwong mwa sinh lii quét
bang phwong phdp dwong téi han

« Lua chon tram mua dién hinh cho luu vuc

S liéu sir dung dé tinh toan xac dinh ngudng
mua sinh 1 quét cho khu vuc nghién ctru bao
gom 12 tram khi twong c6 s6 liéu mua gid/ mua
ngay thoi gian quan tric tir 1973-2016, va 36
diém do mua c6 s6 liéu mua ngay max cac thoi
doan khac nhau

S liéu da thu thap bao gdm mua gid va mua
ngdy cta cic tram mua dai biéu & khu vuc
nghién ctru gém ca nhitng trdn mua sinh va

khong sinh 1l quét.

* Phan chia luu vuc

Bén thuong nguf)n luu vuc duoc chia thanh
142 luu vuc con c6 dién tich tir 10-340km2
(Hinh 7). Theo phan tich tir nhitng trdn mua hinh
thanh 18 quét trén dia ban tinh Ngh¢ An va Ha
Tinh. Nhan thdy, thuong luu cac con séng nay la
ving ¢ nguy co xay ra lii quét cao. Vi vy, tién
hanh tap trung tinh toan ngudng mua sinh I quét
cho cac luu vuc song nay. Cac luu vyc song bd
phan va tram dai dién phuc vu tinh ngudng mua
sinh 1ii quét thé hién trong hinh dudi:

TN waa )

Hinh 7. Phén chia cdc tiéu leu viee

* Xac dinh duong téi han CL

Tur céc diém dugc biéu dién trén d6 thi, xac
dinh dudng gianh gidi phén chia giita cac diém
dai dién cho tran c6 nguy co va khong c6 nguy
co sinh Ii quét, duong ranh gidi nay chinh la
duong ngudng gay 14 quét (Hinh 8). Nhu vay
ngudng mua giy lii quét dugc xac dinh bang
phuong phap Guideline A khong phai 1a mot gia

TAP CHi KHI TUQNG THUY VAN

tri ¢b dinh ma 13 mot duong théng thé hién mbi
quan hé giita tong lugng mua va cudng d6 mua.
Tai mot thoi diém bat ky, tuy thudc vao lugng
mua lly tich ky trude khac nhau ma cod cac
ngudng mua gay i quét khac nhau. Cac ngudng
nay né thé duoc xac dinh dya vao phuong trinh
cua duong CL dac trung riéng cho tirng luu vuc
cu thé.
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Bang 2. Cac gia tri lwong mua hoat dong va cwong do mwa gio cua cac tran sinh lii quét tai tram

S6 liéu mura gid, céc
ran 10 quet cho luu vire

LQ va khdng sinh LG

Lya chon trdn mwa sinh |

1

Xac djnh lwong mua
hoat déng (Rwa)
&lLwong mura gidr sinh
LQ (lua)

V& quan hé Rwa va (I o)

Xac dinh duéng CL

?

mm/h)>=20mm hoac

>=B0mm.

Tran muwa: trud'e va sau 24
ier liégn tuc khéng cé muwra.

E‘Fhu thap tran muwa co
{

Hinh 8. So d@6 quy trinh xdc dinh dwong CL

Con Cuong
Sinh lii quét Khong sinh lii quét
STT Lwong mua Cudng do Lwong mua Cuong dp (mm)

hoat dong (mm) (mm) hoat dong (mm) .
1 627.1 47.2 62.6 15.7
2 144.9 45.0 76.8 28.7
3 182.2 53.5 245.1 17.5
4 458.9 35.1 233.8 27.7
5 189.4 53.0 165.3 34.7
6 346.5 30.6 90.1 41.2
7 198.0 55.9 355.5 18.8
8 265.3 54.0 97.2 27.2
9 463.1 33.0 325.4 16.6
10 273.7 16.5
11 140.0 18.2
12 69.5 16.6
13 131.7 11.7
14 229.6 19.1
15 247.7 30.7
16 259.2 30.1
17 114.9 37.6
18 104.0 29.9
19 185.2 36.8
20 282.6 22.4

Két qua tinh toan cac thong s6 dudng cong cho tuong tram dugc thé hién trong hinh 9 va bang 3.
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Badng 3. Két qud Phwong trinh ciia dwong CL cho cdc tram nhi sau

Tram

Cuwdng do mua gay lii quét

Tuong Duong Cudng d6 mua gay i quét = -0.0629 x lugng mua hoat dong + 35.943

Con Cuong Cuong d6 mua gay lii quét = -0.0898 x lwgng mua hoat dong + 56.347
Quy Hop Cuong do mua gay It quét =-0.1215 x lwgng mua hoat dong + 68.038
Quy Chau Cuong do mua gay i quét = -0.0923 x lugng mua hoat dong + 57.307
Do Luong Cuong do mua gay 1t quét = -0.1299 x lugng mua hoat dong + 86.949
Huong Khé Cuong d6 mua gay Iii quét = -0.1781 x lvong mua hoat dong + 1008.56
Huong Son Cuong d6 mua gay i quét = -0.1274 x lvong mua hoat dong + 96.91
Linh Cam Cuong d0 mua gay lii quét =-0.1309 x lugng mua hoat dong + 93.273
Son Diém Cuong d6 mua gay lii quét =-0.1253 x luong mua hoat dong + 66.879
Kim Cuong Cuong d0 mua gay li quét =-0.1132 x luong mua hoat dong + 77.83
Tuwong Duong Con Cubng
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Linh Cam
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Hinh 9. Duong nguong mua gay li quét CL xay dung tai cac tram
4. Ket luan canh bao 1l quét bang phuong phap ngudng mua

Céc thong tin nghién ctru canh bao i quét gitt canh bao li quét FFG va duong téi han CL, thi
vai tro khong thé thiéu trong hoat dong canh bao  diém cho thuong ngudn song Ca. Tir cac thong
thién tai cho cac dia phuwong mién nui trén ca  tin canh bao il quét, cac cip cac nganh, cac dia
nude. Viée ting cudng cac bién phap tmg phd, phuong quy hoach quan Iy dé giam thiéu rai do
thich ng véi thién tai 1 quét 1a hét stc cAp  thién tai do Iii quét gay ra.
thiét.Nghién ctru da xdy dung dugc quy trinh

Loi cam on: Bai bdo duwoc trich dan két qua tu dé tai nghién cuu khoa hoc ccfp bo TNTM
2016.16.05: Nghién ciru, dé xudt phwong phdp xdc dinh nguéng mwa/dong chay phuc vu cong tac
canh bdo lii quét cho cdc khu viee thiwong nguon heu viee séng Ca.

Tai liéu tham khao

1. Lai Huy Anh va cs (2011), Phdn viing tai bién lii ong, lii quét mién niii Nghé An.

2. Nguyén Lap Dan va nnk (2007), Bdnh gia hién trang cac tai bién tw nhién (lii lut, lii quet, han
kiét, xoi lo bo song) luu viee song Thu Bon - Gia Vu, Tap chi Khoa hoc, Pai hoc Su pham Ha Noi,
sO 1.

3. Cao Piang Du (1995), Nghién citu nguyén nhén hinh thanh va cdc bién phap phong chong lii
quét.

4. 13 Thanh Ha va cs (2008), Nghién ciru, xdy dwng ban do phan ving nguy co lii quét phuc vu
cong tac phong tranh lii quét cho tinh Yén Bai.

5. La Thanh Ha va cs (2009), Nhitng diéu can biét vé lii quét, Nha xudt ban Ban do.

6. Vi Thi Hoa (2013), Danh gia tinh dé bi ton thuong do i dén kinh té - xa héi luu vure song Bén
Hai - Thach Han trong béi canh bién d6i khi hdu.

7. Lé Bac Huynh (1994), Lii quét va nguyén nhin co ché hinh thanh.

8. Nguyén Hitu Khai (2004), Ung dung mé hinh mang than kinh nhdn tao ANN trong mé phéng
va du bao lii quét, Nong nghiép va Phat trién Nong thon, tr. 4.

9. Pham Thi Huong Lan va Vii Minh Cat (2008), Mot s6 két qua nghién ciru, xdy dung ban do

TAP CHi KHI TUQNG THUY VAN
S6 thang 10 - 2018



BAI BAO KHOA HQC

tiém nang lii quét phuc vu céng tac canh bdo lii quét viing mii Déng bdc Viét Nam, Tap chi Khi
tugng Thuy van, tr. 6.

10. Nguyén Thanh Long (2009). Xdy duwng phwong phdp dénh gia dé rii ro do tai bién dia chat
6 nhitng khu viee dé thi mién niii phia Bdc Viét Nam bang viéc két hop mé hinh RS&GIS, thir nghiém
o TP. Yén Bai.

11. Quyét dinh s6 44/2014/QD-TTg. Quy dinh chi tiét vé cdp do riii ro thién tai

12. Quyét dinh s6 46/2014/QB-TTg ngay 15/8/2014. Quy dinh vé dw bdo, canh bdo va truyén tin
thién tai.

13. B6 Pinh Sam, Nguyén Vian Cu, Hoang Thai Binh, Pao Dinh Cham, Bui Thi Mai, va Lé Puc
Hanh (2006), Nghién ciru xdy dung loat ban dé phu vu canh bdo lii quét vimg Nam trung bo, Tap
chi cae Khoa hoc vé Trdi dat, tr. 5.

14. Lé Thi Kim Ngan, D4 Dinh Chién, Tran Héng Thai, Pang Trung Thuan (2013), Danh gia tinh
dé bi ton thirong do bién doi khi hdu & huyén Tdy Son, tinh Binh Pinh, Tuyén tap ky yéu hoi nghi
khoa hoc, Vién Khoa hoc KTTV&BDKH 6/2013, tr.263-271.

15. Nguyén Tham (2012), Nghién citu, xdy dung ban do nguy co lii quét va truot 16 dat & tinh
Qudng Tri va dé xudt cdc gidi phdp phong tranh.

16. Nguyén Viét Thi (2006), Lii quét va canh bdo lii quét, Tai nguyén va Moi truong, tr.3.

17. Pham Thi Hién Thuong, Tran Lan Anh, Trinh Ha Linh, Tran Lan Anh, Tran Thi Van, Tran
Hong Thai (2013), Pdnh gid riii ro do tac dong ciia bién doi khi hdu dén cdc linh viee chinh cia tinh
Binh Binh. T uyén tap ky yéu hoi nghi khoa hoc, Vién Khoa hoc KTTV&BDKH 6/2013, tr.327-334.

18. Ngo Pinh Tuan, Hoang Thanh Tung, Nguyén Xuan Phung (2006), Xdy dwng ban do kha
nang lii quét cho luu viec song Ba va song Kone.

19. Vién Khoa hoc Khi trong Thily vin va Bién d6i Khi hau, Piéu tra, khdo sdt, phin ving va
canh bdo kha ndang xudt hién lii quét & mién niii Viét Nam

20.Vién Khoa hoc Khi twong Thuy vin va Bién d6i Khi hau, Piéu tra, khdo sdt, xdy dung ban
d6 phan viing nguy co lii quét khu viee Mién Trung, Tdy Nguyén, va xdy dung hé thong thi diém phuc
vy canh bao cho cdc dia phwong co nguy co cao xay ra lii quét phuc vu cong tdac quy hoach, chi dao
diéu hanh phong tranh thién tai thich tmg véi bién déi khi hdu.

21.Nguyén Trong Yém va cs (2006), Phan 2: Nghién civu danh gid trieot 16, lii quét, lii bun dd
mét s6 ving nguy hiém mién nii Bdc b, kién nghi cdc gidi phdp phong tranh, gidm nhe thién tai,
Nghién citu danh gid trieot 16, lii quét, 1ii bun da mét so viing nguy hiém & mién niii bac b, kién nghi
cdc gidi phdp phong tranh, giam nhe thiét hai - Nghién ciru xdy dwng ban do phan viing tai bién méi
trieong tw nhién lanh tho Viét Nam, Ma s6 KC-08-01.

22. Alexander, D. (2000), Confronting Catastrophe. Terra, Hertfordshire.

23. Braxton,E. (2005), 4 Flash Flood Risk Assessment of the Colorado Front Range using GIS.

24. Bilal,A.M. et al. (2015), Spatial Hazard Assessment Practices in Data Poor Areas: A Par-
ticipatory Approach towards Natural Disaster Management. International Journal of Sciences: Basic
and Applied Research (IJSBAR) (2015) Volume 22, No 1, pp 69-80.

25. Cangado, V. (2008), Flood risk assessment in an urban area: Measuring hazard and vulner-
ability.

26. Conner, F.R. (2007), Flood vulneribility index.

27. Crichton, D. (1999). The Risk Triangle, Natural Disaster Management, Tudor Rose, London
, pp. 102-103 in Ingleton.

28. Dilley, M., Chen,R.S., Deichmann,U., Lerner-Lam,A.L., Arnold,M. (2005), Natural Disas-
ter Hotspots. A Global Risk Analysis Publisher: World Bank.

TAP CHI KHI TUQNG THUY VAN
S thang 10 - 2018




BAI BAO KHOA HQC

29. De La Cruz-Reyna, S. (1996). Long-Term Probabilistic Analysis of Future Explosive Erup-
tions, Monitoring and Mitigation of Volcano Hazards, SpringerVerlag Berlin Heidelberg New York,
pp- 599- 629 in R. Scarpa and R.I. Tilling (eds.).

30. Elmoustafa, A.M. (2012), Weighted Normalized Risk Factor for Floods Risk Assessment, Ain
Shams Engineering Journal.Parameters in Sinai Peninsula”.

RESEARCH ON FLASH FLOOD WARNING PROCEDURES USING
FFG FLASH FLOOD WARNING AND CL CRITICAL FLOOD CON-
TROL, PILOTING THE UPSTREAM CA RIVER

Hoang Anh Huy!, Hoang Van Dai2, Van Thi Hang?
"Hanoi University of Natural Resources and Environment
Hnstitute of Meteorology, Hydrology and Climate Change

Abstract: Flash floods are a natural disaster caused by the combination of precipitation and
adverse weather conditions (topography, geomorphology, mulching, etc.). Slopes (rivers, streams)
occur in a short period of time, unexpectedly and cause serious damage to nature, population and
infrastructure. In recent years, flash floods have increased significantly in frequency and intensity.
Therefore, research on flash flood warning has become very necessary. The purpose of this paper is
to study the development of flash flood warnings using FF'G Flood Warning Criteria and CL Criti-
cal Flood, pilot for the Ca River upstream. The results of the study show that the flash flood warn-
ing process in the river basin is more accurate.

Keywords: Ca River, flash flood warning, FFG, critical line CL.
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