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1. Mé dau

Mot trong cac giai phap quan trong dé phong
tranh va giam nhe thiét hai la xay dung ban dd
phan ving dé du bao lii quét. Pay la mot van dé
méi khong nhitng & Viét Nam ma con trén thé gioi.
Nhu ching ta da biét, didu kién can dé hinh thanh
1i quét 1a mua cuong do 16n, song diéu kién du 1a
mat dém, bao gém tham thyc vét, vo phong hoa thd
nhudng, dia hinh va hoat dong nhan sinh kinh té
[7, 8, 9, 10]. Ciing phai nhdn manh vé diéu kién
can va dii rang, néu khong c6 ngudn nude (¢ day la
mua) thi khong thé co 1ii quét. Tuy nhién cting mot
tran mua, 10 quét chi xay ra véi noi c6 mat dém
phu hop.

Qua cac nghién clru trudc day cua tac gia, va
nhitng nguoi khac [1, 2, 4, 5], héau hét cac khu vuc
kinh té - xd hoi quan trong & mién nui phia Bic,
Bic va Nam Trung bo, mot phan T4y Nguyén va
bong Nam B¢ da va s€ xay ra i quét. Cac khu vuc
nay déu thudc ving nui va trung du.

Lii quét 13 mot loai hinh tai bién thién nhién.
N6 hinh thanh va phat trién truéc hét do tac dong
ctia diéu kién tuy nhién va dugc gia ting boi hoat
dong kinh t& xa hoi. Hai yéu t6 ty nhién I khi
tugng va mat dém hién nay da duogc cac nganh lién
quan 1ap thanh cac ban dd thé hién hién trang va du
bao. Nhu vay hoan toan co thé 1ap dugc ban dd
phan ving hién trang va du bao lii quét. Ban dd
phan ving 1ii quét 14 mot t6 hop tir cac ban do
thanh phan véi cac yéu té anh huong dén sy phat
sinh va phat trién ctia no.

Tu cac thanh tyu nghién clru trong 20 nam qua
& trong nudc va cac két qua nghién ctru tir lau &
nudc ngoai, 1l quét da duge dinh nghia va phan
loai mot cach chi tiét. Tuy rang cic thuat ngir va

cach phan loai con 1a dé tai tranh cai ctia gidi khoa
hoc trong nudc va qudc té, nhung trudc tim quan
trong ciia hién tuong tai bién nay, viéc lap ban do
phan ving 1ii quét 1a can thiét va cap bach. Sau day
trinh bay co s& khoa hoc dé thanh lap to ban do
nay. Nguyén tic va ndi dung to ban d6 thé hién rd
tiéu chi cuia t& ban do.

2. Muyc dich 13p bin db du bso 1d quét

- Chi cho nguoi dan va cic nha quan 1y thay 1o
khu vuc chiu tdc dong cia cac loai hinh 10 quét,
ban chét ctia qua trinh hinh thanh va phat trién,
cuong d6 va xéc suat hinh thanh 1a quét;

- Binh hudng cho cac nha quan 1y trong dy trit
vat tu, chién lwgc d€ phong va phuong an ctru ho
khi can thiét;

- Lam ké hoach chién lugc cho cac suit dau tu
phong chong thién tai cua cac cap quan ly.

- Phuc vu cho nang cao d9 an toan trong quy
hoach va khai thac lanh thd.

3. Nguyén tic lap ban dd lii quét

Ban dd i quét dugc 1ap trén co so:

- Dya vao ban chat hinh thanh va phét trién
[t quét;

- Cin ctr vao danh gia t6 hop cac yéu to anh
hudng dén hinh thanh va phat trién 1i quét.

Céc nghién curu cua tac gid va cac cong sy cho
thdy c¢6 3 loai hinh Iii quét: 1a quét nghén dong, 1i
quét suon va lii quét hon hop. Cac phén loai chi tiét
clia cic tac gia khac déu cé thé to hop vao 3 loai
hinh I quét nay. Vi cac loai hinh l&i quét c6 ban
chat hinh thanh va phat trién hoan toan khéac nhau,
nguyén tic to hop dé thé hién trén ban dd phan
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ving ciing khac nhau. Vi du & phan sau s& ly gidi
thém vé luan diém nay. Nhu vay, t6 hop cac yéu tb
anh hudng dén qua trinh hinh thanh va phat trién 1a
quét duge néu tom tit nhu sau:

- biéu kién can dé cé 1 quét: nguon nudc nhu
mua, tuy€t tan, vo ho chira nude.

- idu kién du: 13 yéu té mat dém bao gdm dia
hinh, tham thyc vat, vd phong hoa-thd nhudng.
Céc yéu t6 dia chat - kién tao 1a co sé khoa hoc dé
xac dinh cac yéu td mat dém néu trén.

Hai diéu kién trén phai c6 sy tuong thich rang
budc dé hinh thanh va phat trién 1 quét ca veé loai
hinh, cudng d6 va xéc suat hinh thanh.

Ty I¢ ban dd dua vao muc dich va dién tich khu
vuc nghién ctru. Véi phan vung du bao mién nhu:
mién ndi phia Ba’ic, Bic Trung by, Nam Trung B9,
Tay Nguyén, Pong Nam Bo, ty 16 ban dd co thé
khoang 1:250.000-1:500.000. Véi moét tinh hodc
lru vue song 16m 6 thé & ty 16 1:50.000-1:100.000.
Khu vyc huyén hodc luu vyc song sudi nho co thé
& murc do chi tiét hon nhu 1:25.000.

4. Noi dung ban dé du bao lii quét

- Ban db nén 1a ban dd dia hinh twong tng ¢
the gidn hoa mdt s6 yeu to khong can thiét;

- Thé hién ddy du cac loai hinh i quét da
hinh thanh;

- Thé hién dugc cuong dd 1 quét;
- Thé hién xéc suét hinh thanh Ii quét.

Nhu vay, ndi dung thé hién phai c¢6 3 loai hinh
It quét: 1t quét nghén dong, 1 quét sudn va I quét
hén hop. Lii quét nghén dong va hdn hop chi xay
ra & cac vi tri thich hop va c6 yéu t& nghén dong,
do vay dugc chi ro tai cac vi tri d6. L quét suon
duoc danh gid trén co s& t6 hop cac yéu té anh
huéng nén duoc thé hién trén dién. Yéu t6 chinh
danh gia 1d quét suon 1a hé sb cuong do li quét
hodc hé s6 danh gia td hop céc yéu td. Hé ) cudng
d6 1t quét dugce trinh bay trong [5] va trong vi du
muc 6.
5. Thé hién trén ban dd duw bao lii quét

Day la mot yéu t6 rit quan trong cho t& ban )
thé hién su rd rang, minh bach va giap cho ngudi
doc thiy 13 nodi dung can thé hién. Khong ké vé
mit dia hinh, 18 quét dwoc thé hién qua cac yéu
t6 sau:
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- Cac diém voi 36 16n khac nhau thé hién
cuong do li quét nghén dong, mau cac diém thé
hién mirc 46 nguy hiém cho nguoi va cua;

- Céc tong mau va nét chai thé hién cho dién
phan bo 1l quét suodn;

- C4c biéu bang;
- Cac chu giai.
6. Vi du

Sau day 1a vi du cho ban d6 du bao li quét
huyén Ba Ché tinh Quang Ninh ty 1¢ 1:50.000 [6].
Huyén Ba Ché 1a mdt huyén mién ndi tinh Quang
Ninh cé dién tich khoang 680 km® Luu vuc song
Ba Ché bao toan bd dién tich huyén va mot phﬁn
nho cua huyén Hoanh Bd. Luu vuc c6 dang 14 cay,
chidu rong khoang 28,88km, chidu dai khoang
43,61km. B cao khu vuc dudi 500m, song do dée
phﬁn 16n tir 15 dén 25°. Do hoat dong kién tao, tdn
tai nhiéu triing giita nui, dic biét thi trdn Ba Ché 1a
mot triing 16n cda tinh Quang Ninh. Cudng d6 mua
ngay rat 16n, v6i tan suét 1% la 350-450mm, trung
binh 428,23mm. Khu vuc thi trin Ba Ch& hau nhu
ndm nao cling xdy ra li quét nghén dong. Khoang
5-10 nam lai xay ra trdn 14 quét rat 16n, tham chi
dac biét 16n.

6.1. Dy bdo lii quét nghén dong va hon hop

Duva vao cac dic diém trén vé hinh théi luu vuc
va khi tuong, c6 thé tir ban dd dia hinh khoanh du
bao khu vuc co thé phat sinh 1d quét nghén dong va
hén hop. Ban db dia hinh ty 1& 1:50.000 v&i do
cach déu duong dong mirc 20m cho phép tién hanh
cong vi¢c nay. Su thuc i quét nghén dong xdy ra
hién nay chi 1a mot su phat trién ndi tiép trong lich
sir phat trién dia hinh dia chét ciia khu vuc. Cac san
pham trdm tich bé roi 1a két qua ling dong cua vat
liéu ma dong lii mang theo, trén ban do dia chét tuy
theo ty 1€ ¢ do la cac tram tich Pé tir c6 hodc
khong phan chia.

DAu hiéu vé dia hinh hinh thanh Id quét nghén
dong nhw sau:

* Trling gitra ndi voi:

- Trén ban dd dia hinh c6 song sudi cat qua;
Thung ling dwoc bao gan kin boi duong dong mirc
dia hinh; Cé sy thu hep dong cua song, sudi chay
phia trudc.

- Trén ban d dia chit co thé c6 déu hiéu tich tu
cua trim tich Dé tu hay Neogen; Noi cit qua cua



dut gay kién tao, dac biét 1a noi giao nhau cua hé
thong dut gay.

* Céc canh ddng karst ciing duoc phat hién trén
co 56 ban dd dia hinh, trén d6 thuong 1a ving bang
phing va c6 sy mét di cua dong chay mit, hodc c6
dong chay mat nhung 16i thoat vao hang karst.

* Trén céc song lon: 1a cac doan md rong cod
tich tu 16n tram tich dé tr dang bai bdi va dang
trude co sy thu hep dong chay.

* Li quét nghén dong con xdy ra ¢ nhiing noi
c6 cac cong trinh kinh té - xa hdi ngan can dong
chay nhu cac duong giao thong hodc cau cong voi
khau dd nhd.

DAu hiéu xay ra | quét hdn hop nhu sau:

- La cura suoi, noi tiép gidp gitta dong bang va
mién nuai; dac biét cac suodi c¢o luu vuc 1én. Cua

subi c6 thé 1a triing nho khong hoan thién.

- Cac trliing gitta nai nho, khoang duéi 1-2 km?;
cac triing ndy nam trén sudn c6 do doc 16n.

Cuwong dd va tan suét hinh thanh G quét nghén
dong va hén hop:

Dua vao ban dd phan ving cudong d6 va tin
sudt mua ma xéc dinh cuong d6 va tAn sudt hinh
thanh 1d quét. Cuong d 1t quét nghén dong va hon
hop duoc x4c dinh thong qua tinh todn mot s6 diém
dac trung. Viéc tinh todn cudng d6 1 quét dugce
gidi thi¢u trong [4].

Qua diéu tra khao sat, huyén Ba Ch& c6 53 diém
lii quét nghén dong va hdn hop. Tai thi tran Ba Ché
lii quét xay ra rdt manh va thudng xuyén hang nam.
Sau day 1a vi du tap hop cac diém li quét nghén
dong va hdn hop dugce chi ra trén bang 1.

Bang 1. Cac diém xay ra lii quét nghén dong (ND) va hén hop (HH) huyén Ba Ché

TT Khu vyc Xa Loai hinh LG quét Cwong do, Tan suét X(d0) Y(d0)

"1 TTBaché H. Ba Ché LQ ND Manh, > 5% 107.292 21.2754
2 Thay Co X. Nam Son LQ ND Trung binh, > 5% 107.342 21.2208
3 Soéng Ba Ché X. Lwong Méng LQ ND trén séng Trung binh, 1-2 % 107.019 21.2421
4  DPbéng Quanh X. Minh Cam LQ ND Trung binh, 2-5 % 107.07 21.2294
5 UBxa X. Minh Cam LQ ND trén séng Trung binh, 2-5 % 107.062 21.2431
6 Khe Tiép X. Minh Cam LQ HH Manh, 2-5 % 107.058 21.2319
7 Sbng boang X. Pap Thanh LQ ND trén séng Trung binh, 2-5 % 107.104 21.2566
8 Cbng Trén X. Bdn Pac LQ ND trén séng Manh, > 5 % 107.237 21.2103
9 Nalang X. Bdn Pac LQ HH Manh, > 5 % 107.21 21.1772
10 NalLang méi X. Dén Dac LQ HH Manh, > 5 % 107.202 21.1579

6.2. Du bao lii quét swon

Mot trong cac phuong phap todn hoc dé 6 hop
cac yéu td tac dong dén 1t quét 1a s dung cong
thirc thuc nghiém. Tac gia da dé xuit hé s M danh
gid kha ning manh yéu cia li quét trén co s&
tuong tac cua hai yéu té can va du:
a ;}::'IHF'

M = KH, = (1)

J-0.T3 018 g 1.37

Trong do:

M - S6 do cudng do li quét suon, no co thir
nguyén cung véi cuong do mua ngay va phu thude
vao cac thong so mat dém bang h¢ so thyc nghiém.

K - Hé sb phu thudc vao dac trung cia mat
dém.

J - Do dbe luu vuce; d6 doc long dan cing véi
hinh dang, kich thudc va hé s6 nham quyét dinh

thoi gian tap trung 8 va nhu vay gian tiép quyét
dinh dinh 1d. Véi cung chi tiéu mua thoi gian tap
trung 1t kéo dai thuong lam giam dinh I va nguoc
lai. Trong tinh toan luu lwong dinh 1i, d6 doc long
dan anh huong 16n. Thuong véi subi cap I hodc I,
¢6 chiéu dai va dién tich luu vuc nho, do doc long
dan tiang cing v6i d6 doc luu vue. Sudi cdp cang
nho thi o doc long din cang cao. Thong s nay
duoc x4c dinh theo ban dd phén bd d6 déc.

I - Ty s6 phan tram cta dién tich dat khong
thdm trong luu vyc. N6 thé hién mac @0 khai thac
cua luu vue, bao gém mat do tham thuc vat, mic
do thAm nudc va hién trang xdy dung cong trinh
trong luu vuc.

®d - Hé ) dac trung cho kha nang van chuyén
nudce cua luu vyc. N6 phu thudc vao hé s6 nham
cua long dan va tri $6 1 (thé hién tdc do tap trung
nude trén suon dbc).
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D - Mat d6 song suéi; thong $6 nay duoc dua
vao cong thirc thé hién phan b 1t quét sudn trong
khu vuc vi 1t quét sudn chu yéu xay ra trén cac
subi véi luu vuc nho. D phu thudc vao lugng mua,
dia hinh va thanh phan dit da. Trong vung nui da
voi D thuong rat nho va i quét suon khu vuc nay
cling khong 16n. Tri $6 D1g 1a tri ) trung binh cta
khu vue, n 14 hé s6 c6 thé dugc xac dinh qua nhiéu
phép tlnh thir nghiém phu thude vao hlnh dang luéi
song subi va mirc d6 mat ddng nhét vé mat do ludi
song cua luu vuyc. Mién ndi phia Bic ¢ Dig bang
0,94km/km*. Theo chung toi tri s6 n trong khodng
0-1,0 giam déan theo mirc d6 mit ddng nhét.

o - Hé ) dong chay 14, thé hién sy tap trung
nudc trén cac 1ong dan sau khi mwa. Tri s6 nay khi
nhan véi lugng mua s€ ra luong dong chay 14. Hé
s6 dong chay 1 thé hién mic do dong gop dong
chay mit vao dinh 1. Yéu t6 nay do diéu kién dia
chét, vo phong hoa, thd nhudng va tham thuc vat
quyét dinh.

H, - Luong mua ngay véi tan xudt 1% (mm)
dugc xéac dinh theo biéu db. Day 1a trj s6 phu thude
vao tan suit mua. Do vay, néu co hé théng ban dd
cudong &6 mua tmg voi tan sudt 1%, 2% va 5 % ta
c6 thé c6 ban dd dy bao i quét voi cac tn sudt
tuong ung.

Trong cac thong $6 néu trén, chi co6 hai tri $6 1
(Ty 1¢ dién tich d4t khong thim trong luu vuc - %)
va @ (nhan t6 khong thir nguyén dic trung cho kha
nang van chuyén nuéc cia luu vuce) duge xac dinh
thong qua ban dd tham thuc vat, ban d6 dét va su
khai thac kinh té [3].

Tri s6 I duge 1§y chu yéu phu thudc tri s6 CN
(s6 khong thir nguyén dic trung cho muc do cam
git nudc cua luu vyc). Tri s6 CN dugc xac
dinh theo tham thyc vat va vé phong hoda thd
nhudng [4].

Theo ban db v phong hoa va tham thyc vat ty
1¢ 1:500.000 da phan biét c6 4 loai dat ma tri sb
CN bi phu thudc. Tuong Gng ta c6 4 loai tham thuc
vat. O day c6 thé nhom theo tinh chat trir nuéc
thanh cac loai nhu mé ta dudi ddy. Véi ban dd
tham thyc vat:

Nhom | thudc loai dat rirvng véi:

I1. Loai t6t, bao gdm rimg ty nhién va trong la
rong thuong xanh, kin; ring tu nhién hon giao gitta
g0, tre nira, kin; ring trong 14 kim, kin.
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I2. Loai trung binh bao gdém rung tu nhién 14
rong thuong xanh, trung binh

13. Loai xAu bao gém rung tu nhién 14 rdng
thudong xanh, thua.

Nhém Il ciing thudc loai dat rirng:
I11. Loai tét bao gdm tre ntra phu kin

I12. Loai xau bao gom dat trong c6 bui tre nira
va dat trong c6 cay go rai rac.

Nhém 1l thudc loai dat trdng trot véi hai loai:

III1. Loai tdt co su bao v€ bao g@)m dét tréng
trot c6 cay lau nién xen dan cu.

II12. Loai xau bao gom dat trong trot voi cay
ngan vy va nuong ray xen dan cu.

Nhém IV thudc khu dan cw bao gdm hai loai:

IV1. Khu déan cu c6 diéu kién t6t bao gdbm khu
vuc voi dan cu tap trung.

IV2. Loai kha gdm cac lang ban.

~Theo ban dd vo phong hoa - thd nhudng ta co
the phan ra:

Nhom B: it d6 vang, dit xam phat trién trén
da phong hoa dang FeSiAl, SiAlFe, SiAl, dét phu
sa ¢d c6 chidu day 16n hon 50-100cm, chu yéu la
sét pha 1an san.

'Nhém C: Pit do vang, dat mun trén nui phat
trién trén d4 phong héa FeSiAl, SiAlFe, SiAl, co
chiéu day < 50cm, cha yéu la sét pha 1an san.

Nhom D: it x6i mon va da phat trién trén da
phong hoéa Sa va da voi.

Cac tri s6 tham thuc vat va thd nhudng dugc
tham khao thém ban db phan ving thd nhudng cia
tinh ty 1¢ 1:50.000 dugc thanh 1ap boi Vién Nong
hoa thd nhudng qudc gia. O day trong ving nghién
cuu khong c6 nhom A.

Sau d6 ta xac dinh duoc tri sb CN, I va @, [3].
Nhu viy, toan bd cac yéu tb trong cong thirc (1)
duogc xac dinh. Trén ban dd chi viéc phan 6 dé xac
dinh tri s6 M tai trong tdm céc 6 do.

Sau ddy trinh bay ban db phan ving dy béo li
quét khu vuc huyén Ba Ché ty 1€ 1:50.000.

Lii quét nghén dong va lii quét hdn hop duoc
ky hiéu béi hinh tron va hinh vuéng mau dé. bo
16n cua diém tuong Gng véi tan suat 1-2%, 2-5%



va >5% 1a 10, 12, 14 pt. O day van chua phan chia
duoc li quét nghén dong theo muc do nguy hiém
nén chi st dung diém mau d6. Néu c6 thé phan ra
dugc mirc d6 nguy hiém co thé sir dung cac diém
¢6 tong mau do, xanh va vang dé thé hién.

Vi 1 quét suon, dua trén do 1on cua tri s6 M
dé phan ving. Mién trung du va ddi nui tinh Quang
Ninh dugc xac dinh voi M <360 khong xay ra I
quét suon do vay dy duoc coi la tri sb co s& cta
khu vuc va duoc coi 1a lii quét xay ra yéu. Vi tri
$6 360 <M<540 dugc coi 1a c6 muc do trung binh,
véi 540<M<720 duogc coi 1a muc d§ twong dbi cao
va M>720 dugc coi 1a mic d6 cao. Vi chua cé
chuén chung cho toan bd mién nui phia Bic do vay
day 1a tri s6 co tinh tuong d6i. Ving Quang Ninh

¢6 i quét swon vao loai 16n nhat mién ndi phia
Bic, ¢ thé twong dwong v6i vang Ha Tinh, Thira
Thién Hué, do vy dédy co thé coi 1a gi6i han trén
ctia khu vyc nay. Sau nay, khi c¢6 diéu kién ching
t6i s& chi ra pham vi thay doi cua tri s6 M trén toan
ving ctia mién nai phia Bic.

Hinh 1 13 ban d6 du béo lii quét cho huyén Ba
Chg tinh Quang Ninh. Ciing phai nhan manh ring,
thang 9-2008, toan bod phia bic tinh Quang Ninh da
xay ra dong loat Iii quét. Ban dd phéan ving lii quét
toan tinh Quang Ninh ma ching toi thiét lap da
dugc tinh dénh gia cao, coi nhu d chinh xac dat
trén 95%. Trong d6, huyén Ba Ch& da xay ra Il
quét rat nang né, thi trdn huyén 1ii quét co thé noi &
murc d6 lich st.
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Hinh 1. Vi du v& ban db dw bao It quét huyén Ba Ché, Quang Ninh

7. Mgt vai nhin xét thay két luin

- Ban d6 1i quét thé hién cac loai hinh 1ii quét,
mdi loai hinh 1d quét tuy gy ra hau qua gin nhu
nhau song quy luat hinh thanh va phét trién c6
khac. Do vay, c6 sy phuc tap nhét dinh trong
nguyén tic va ndi dung thé hién.

- Ban db Iii quét vira c¢6 y nghia thong ké (ban
d6 phan vung khi hau), vira ¢c6 y nghia hinh thai

(quy luat phan bd mat dém), vira c6 y nghia tinh
toan toan hoc (t6 hop cac yéu té hinh thanh va dy
bao k¥ thuat). Cach trinh bay bén trén chi 1 mot
trong cic cach thé hién dé lap ban dd. C6 thé co
cac cach khac néu né thé hién mot cach hop 1y cac
loai hinh Iii quét, quy luat hinh thanh va phat trién
Il quét.

- Vi 1a ban db dugc thiét 1ap trén co so to hop
cac yeu to tac dong nén d¢ chinh xac cia to ban do
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phu thudc phén 16n vao d¢ chinh xac cua cac ban
dd thanh phan. Ng0a1 ra phu thuoc 16n vao phuong
phap toan hoc dé & hop cac yéu td.

- Day 1a két qua ban dau c6 ¥ nghla khoi dan dé
phat trién chuyén nganh nay. Mong rang c6 su cai
tién va mo rong cua cac nha khoa hoc trong va
ngoai nganh.
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SUMMARY

Scientific basis and method to set up the map of zonation area for sweeping flood

Flash flood zonation is an effective forecasting solution to prevent and mitigate damage. This is a new type of natural
disaster in Vietnam and there is not similar study completed on over the world. This paper presents the basis of scientific
and criteria for forecasting flash flood mapping in small and medium scales rate (1:50,000 or less). However, it can be
used to map larger scale, to service design and forecasts for each project or medium and small basins. Flash flood
forecasting is a very important task in the stage of prevention and mitigation. The formation and development of flash
flood depend on two basic conditions: water and buffer. In forecast mapping, the main water source is considered from
rain. Thus, rain intensity is very important parameter for forecasting map. Today frequency from 1% to 5% of the day
weather rain gauge is to be used. The buffer factors on map include slope, condition of vegetation and soil by different
ratios. Flash flood forecasting maps can be established by factor analysis which is used by the empirical formula of
hydrological study for basin. The weights of formula were determined on the basis of coefficients or exponents of the
components. However, the types of flash flood such as complex flood and the debris flood can not be determined from
the factor analysis. They formed separately and depend on the particular geography. The intensity and frequency of
complex flood and debris flood for each points can be established. Author hopes this study may be open to managers
and professional studies supplementary to the task of mapping/zoning flash flood completely.

222



