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Tap chi CAC KHOA HOC VE TRAI AT

6-2010

MOT PHUONG PHAP NGHIEN CUU NGUONG MUA
NHAM CANH BAO TRUOT LO DAT

. MO PAU

Hang nidm vao mia mua ving ddi nii Viét Nam
thudng chiu thiét hai ning né vé€ nguoi va tai san do
truot 16 dat (TLD) va 1 bun da (LBD), dugc phan dnh
thuong xuyén trén bdo chi, cling nhu trong cac bao
cdo chinh thiic cha céc dia phuong. Tai bién TLD-
LBD xdy ra & Huong Son, Ha Tinh ngay 19-20/9/
2002 lam 53 nguoi chét, 111 ngudi bi thuong, thiét
hai trén 800 ty dong. TLD va LBD kinh hoang ngay
18-19/7/2004 tai cdc xa Du Gia, Du Tién (Yén
Minh, Ha Giang) da cudp di sinh mang clha 45
ngudi cing 16 ngudi bi thuong va xdy ra ngly
13/9/2004 tai Phin Ngan (Bat Xat, Lao Cai) da lam
23 nguoi chét... Tinh riéng tai tinh Ha Giang trong
vong 5 nam, tr 2001 dén 2005 TLD-LBD va cac
thién tai khac da lam 109 nguoi chét, 114 ngudi bi
thuong, 500 ngoi nha bi troi, sap, vui 1ap, hang ngan
nha clra khdc bi hu hai, trén 1.400.000 m® dat d4
truot 16 doc cac duong giao thong, trén cic sudn
déc, 4.800 ha lia, ng6 mat trang, cling nhiéu cong
trinh thiy loi bi huy hoai (theo Ban PCLB&GNTT
tinh Ha Giang, 3/2006).

Nhiéu c6 ging nghién cttu vé tai bién dia chat
da dugc ti€n hanh trong nhitng nim vira qua nhim
tim giai phdp giam nhe thiét hai do TLD-LBD gay
nén, trong d6 ndi bat 12 cong trinh xay dung ban do
du bdo nguy co TLD-LBD, 1i quyét cho mién niii
Viét Nam cua Vién Dia Chét, Viéen KH&CN Viét
Nam [9]. Riéng vé tai bién 1i quyét, Vién Khi tugng
Thuy van va Méi trudng da c¢6 nhiéu ¢6 gang nghién
cttu, phan viing canh bdo va dé ra cdc giai phap
phong tranh [7] ; Vién ciling da nghién ctu lap dat
thiét bi tu dong canh bao lii quyét (thi€t bi VH-
022R) tai nhiéu tinh mién ndi nhu Lao Cai, Yén Bai,
Lai Chau, Son La, Dién Bién, Ha Giang, Tuyén
Quang..., dén cudi 2007 da c6 90 tram (trang TTDT
ctia Vién). Tuy nhién, van dé céc thiét bi tu dong
nay bdo dong theo ngudng mua nao cho ting dia
phuong, va nhitng hiéu qué cu thé cha céc tram
canh bdo nay con chua c6 thong bao chinh thic.

LE PUC AN

Céc ban d6 phan ving tai bién dia chat dugc
thanh 14p trong thoi gian vita qua & nhiéu ty 1é khac
nhau tai nhiéu co quan nghién ctu da c6 nhiing
déng gop tich cuc, tuy nhién méi giai quyét duoc
véin dé vé du bdo dia diém c6 thé xdy ra TLD-LBD,
trong khi d6 viéc du bdo thoi diém x4y ra tai bién
con 1 van dé bo ngo.

O nudc ngodi, nhat 1a & My da c6 nhiéu nghién
cttu sir dung lugng mua dé nghién citu du bao thoi
diém tai bién x4y ra, ma ban chat 13 nghién ctu
mdi quan hé gitta cudng d6 mua va thoi gian mua
véi dac diém dia chat, dia mao lién quan dén do én
dinh ctia suon trén dia ban. Két qua da xdc dinh
dugc ngudng vé cuong do va thoi gian mua ma
vugt qua ngudng d6 TLD-LBD sé xdy ra doi véi
mdi viing cu thé [3, 5, 8].

Trong cong trinh [5] da su dung tai liéu lich st
ctia 577 vu TLD trong 26 nam (1978-2003) tai ving
Seattle (Washington), cung tai liéu ctia 17 tram do
mua trong vung cua thdi ky d6. Céc tac gia dua vao
91 vu TLD dién hinh di tim ra ngudng cua lugng
mua gay TLD cla ving nay, dugc thé hién bing
quan h¢ P;= 3,5 - 0,67P,s, trong d6 P; 1a lugng mua
trong 3 ngay cudi cung trudc TLD, P,5 - lugng mua
trong 15 ngay truc 3 ngay cudi (don vi la inch).
Ngudng dé6 méi xdc dinh 1a duéi né chua c6 TLD
x4y ra, con trén mitc dé luong mua gay TLD cho
ting diém cu thé 1a rat khic nhau, vi vay cdc tic gia
dé nghi bé sung mot chi tiéu nita : I = 3,257D "%,
trong d6 I - cuong do mua (I = P/D) va D - thoi gian
mua. O chau Au cling cé nhiing nghién cttu theo
huéng nay [4, 6], trong d6 cic tac gia [4] da tién
hanh xay dung dudng canh bdo R-D (lugng mua va
thoi gian mua) va thong bdo da tién hanh kiém tra
tai mot ving cu thé thdy c6 75/100 trudng hop
TLD vugt ngudng duong canh bao dé.

Trong bai nay ching toi st dung tai liéu khao
sit TLD trong cdc nam 2006-2008 tai tinh Ha
Giang (trong khuon khé dé tai NCCB 70.06.06),
céc bdo cdo vé thoi gian xdy ra cdc dang tai bién va
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cac thiét hai do ching gay ra ctia S6 NN&PTNT va
Ban Chi dao PCLB&GNTT cua tinh Ha Giang
trong giai doan 2001-2008, clung tai liéu do mua
ngay ctia 9 tram* dé nghién ctu buéc dau vé ngudng
mua gy TLD & Ha Giang, chiing t6i méi dé cap so
bo trong céc bai viét trude [1, 2] .

1. VE MOI QUAN HE GIUA CHE BO MUA VA
TLD O HA GIANG

1. TLD thuong gdn véi cdc tran mua lon bdt thuong

Theo thong ké so bo cdc vu TLD tai 5 dia diém
la Tx Ha Giang, Vi Xuyén, Bac Quang, Hoang Su
Phi, Xin Man cho thdy trong 9 nam (2000-2008) c6
tatca41 tran mua truc ti€p gay TLD, trong khi c6 dén
299 tran mua 16n (ML) va mua rat 16n (MRL)** da
xdy ra (bdng I). So sénh cdc gid tri trung binh cla

cdc tran mua truc ti€p gay TLD (v€ lugng mua ca
tran, luong mua trung binh ngay, luong mua ngay
16n nhét) vé6i cdc gid tri twong Gng cua cac tran ML
va MRL cho thly c4c tran mua & trén thudng 16n gap
1,3 dén 1,5 1an céc tran ML va MRL thong thuong.
Vi vay c6 thé coi céc tran mua truc ti€p gay TLD la
nhiing trin mua 16n bat thuong.

2. TLD khong chi do mét trdn mua lon bdt
thuong quyét dinh

Thong ké cac vu TLD thuong thiy ching ngoai
viéc gén v6i mot tran mua 16n bat thudng, con phu
thudc chit ché vao diéu kién mua trudc do nhiéu
ngay, trong d6 cé thé cé cac tran ML hoic MRL
(bdng 2). Diéu d6 cat nghia hién tuong c6 nhiéu
tran ML cuc dai trong nam lai khong gay ra TLD,
do trudc d6 khong c6 mua, hoac mua it.

Bdng 1. So sanh dic diém cac tran mua truc tié€p gay TLD véi cac tran ML va MRL théng thudng

Huyeén, thi (tén tram do)

Cic chi tiéu so sdnh

Tx Ha

Vi Xuyén Béc Quang Hoang Su

Giang  (Viét (Bic  Phi (Hoang )é‘“ l\g?‘?
(HAGiang) Lam)  Quang)  SuPhy) (CO¢Pab
Lugng mua trung binh nam, 2000-2008 (mm) 24232 3.618,1 4.310,9 1.640,5 1.346,5
S6 tran mua gy TLD ¢6 thong tin 9 9 9 7
Luong mua trung binh méi tran
Pac diém cic (g 2 ) & 2353 2374 2193 1490 1047
tran mua truc N 3
tiép gay TLD LII(’(I.)’IIIII%I )m“a trung binh ngay 98,6 93,6 1071 84,7 84.8
(2000-2008) Lugng mua trung binhngdy 1601575 1504 1493 991 98,8
__nhét (mm) R ’ ’ ’ ’
S6 tran ML va MRL 42 70 113 39 35
Pic diém cgc LUong mua trung binhmoi tran 1495 4901 1800 1198 1008
tran ML va _(mm) - -
MRL (2000- Luong mua trung binh ngay 65.9 62.9 75.8 60.3 79.0
2008) (mm) N
Luong mua trung binh ngay 16n ¢ 5 10,6 11,6 80,6 85,7
nhét (mm) ’ ’ ’ ’ ’

3. Luong mua truc tiép gdy TLD tai méi ving
phu thudc luong mua binh qudn ndam cvua ving

O ving déi truéc ndi va sudon dén gié (Bic
Quang, Vi Xuyén) c6 lugng mua nam rat 16n (3.600-

* Gom cdc tram : Ha Giang, Viét Lam, Bac Quang, Ngo Khe,
Yén Binh, Céc Pai, Hoang Su Phi, Bic Mé, Yén Minh (nguén :
Vién KTTV&MT).

*# Tran ML thuong kéo dai trén 1 ngay va c6 it nhat 1 ngay cé
lugng mua tr 50,1 dén 100 mm, con trdn MRL - ¢6 it nhit 1
ngay mua trén 100 mm.
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4.300 mm), cic tran mua truc ti€p gy TLD c6 gia
tri trung binh 16n (220-235 mm), trong khi & cic
thung liing gifta nui va trén cao nguyén (Meo Vac,
Xin Man, Hoang Su Phi) ¢6 lugng mua nam nho
(1.300-1.600 mm) thi luong mua truc ti€p gay TLD
cling nho6 (105-150 mm), dong thoi chénh léch gitta
lugng mua d6 véi lugng mua cla cdc tran ML va
MRL thong thuong cling nho hon ving nhiéu mua
(bang 1).



Bdng 2. Lugng mua va cudng dé mua cia mét s6 dgt mua gay TLD lya chon

Nam : Pot mua _ Luongmua(mm)/songay  Cudng do mua (mm/h )**  S§ higu
Lugng mua Dia diém kéodai  Phachuinbi Phaticdong Phachuinbi Phaticdong trén
(mm ) (ngay/théng) (Ppr) (Pef ) (Ipr) (Ief) bicu d6
2000
2.115,8 Tx Ha Giang 10-22/7 125,4/12 168,4/1 0,435 7,016 oll
3.572,5 Vi Xuyén 9-22/7 242,0/13 229,0/1 0,775 9,541 o012
2001
2.262,1 Tx Ha Giang 19/6-4/7 377,3/15 *124,0/1 1,048 5,116 09
2.921,5 ViXuyén 26/6-4/7 200,0/8 175,0/1 1,041 7,291 010
1.846,8 Yén Binh 26/6-4/7 158,1/8 118,6/1 0,823 4,941 + 11
1.571,6 Bic Mé 27/6-4/7 113,6/7 *128,1/1 0,676 5,337 +12
1.342,6 Hoang SuPhi  27/6-4/7 147,7/7 *121,8/1 0,879 5,075 +13
1.133,9 Xin Mén 27/6-4/1 129,6/7 *94,1/1 0,771 3,945 + 14
2002
3.081,8 Ngo Khé 10-15/8 282,2/5 155,7/1 2,351 6,487 08
1.846,8 Yén Binh 9-16/8 310,8/7 *166,4/1 1,850 6,933 +9
1.892.5 Hoang Su Phi 8-16/8 219,6/7 125,772 1,307 2,618 + 10
2003
1.567,5 Hoang SuPhi  27/6-2/7 106,1/5 *94.9/1 0,884 3,954 +7
693,9 Xin Man 27/6-3/7 57,0/6 *95,6/1 0,395 3,983 + 8
2004
2.950,8 Vi Xuyén 13-16/5 64,5/3 150,5/1 0,895 6,270 05
3.428,6 Bic Quang 10-16/5 133,1/6 *188,9/1 0,924 7,871 06
2.263,4 Ngo Khe 13-16/5 74,9/3 *189,5/1 1,040 7,895 o7
1.929,5 Yén Binh 13-16/5 34,8/3 111,0/1 0,483 4,625 +4
1.209,2  Yén Minh 14-16/5 32,3/3 59,0/1 0,673 2,458 +5
1.549.6 Hoang Su Phi 13-16/5 69,3/3 *112,0/1 0,962 4,666 +6
2007
2.954,8 Tx HaGiang 22/7-31/7 306,8/9 107,5/1 1,420 4,479 03
22/7-3/8 306,8/9 *409,4/4 1,420 4,264 03
4.280,0 Vi Xuyén 16-28/7 541,5/12 *359,0/1 1,880 14,958 o4
1.622,2 Hoang Su Phi 18-30/7 80,9/11 108,1/2 0,306 2,252 +3
2008
3.051,2 Tx Ha Giang 23-28/8 160,3/5 *205,7/1 1,335 8,570 ol
4.262,5 Vi Xuyén 25-29/8 196,0/4 115,0/1 2,041 4,791 02
2.385,0 Hoang Su Phi 23-27/8 135,0/4 *167,0/1 1,406 6,958 +1
2.105,3 Xin Man 23-27/8 40,5/4 *156,0/1 0,421 6,500 +2

* Ngay mua cuc dai trong nam, ** Cudng do mua trung binh clia ca pha mua

4. Thoi gian xdy ra TLD

TLD chii yéu xdy ra vdo ba thang 6, 7 va 8, 1a
nhiing thiang c6 lugng mua I6n nhét trong nam.
Ngoai ra TLD ciing xdy ra vao thang 5, va gap it
hon vao thang 4, hoac thang 9, 10. Ching thuong
x4y ra vao cdc thdng c6 luong mua cuc dai va vao
ngay mua cuc dai trong nam, nhung khong phai la
diéu kién bat buoc, vi con phu thuoc vao nhiéu yéu
t0 khac.

5. Dién bién tién trinh mua gay TLD

Thong thuong khi mua kéo dai va cudong do mua
tang dén mot ngudng nao d6 thi xdy ra TLD & nhiing
taluy duong lam qué doc, hodc cic vach bat thing
diéng ; mua va cuong do mua ti€p tuc ting s& xdy
ra hang loat trugt 16 nghiém trong doc dudng giao
thong ; n€u mua va cuong do mua ti€p tuc gia tang
s& xdy ra déng loat TLD & nhiéu dia diém, ca doc

99



theo duong giao thong (suon doc do nhan sinh), ca
trén cac suon thung liing sudi cap 1-3 (sudn doc tu
nhién) va kém theo LBD. Dién bién nhu trén thay rd
vao cudi thadng 7 dau thiang 8/ 2007 tai Tx Ha Giang,
Vi Xuyeén va lan can : ngay 29-31/7 bat ddu c6 mot
s6 diém TLD & Tx Ha Giang, nhung dén sing
3/8/2007, sau khi tran MRL ti€p tuc manh mé thi
trong noi thi da c6 hang chuc diém TLD, va &
Phong Quang, Tung B4 (Vi Xuyén) déng loat c6
nhiéu diém TLD trén sudn déi va suon thung liing
suoi cip 2, déng thoi xdy ra LBP & Tung B4.

[1I. NGHIEN CUU NGUGNG MUA GAY TLD O
TINH HA GIANG

1. Mot 56 khé khin

a) Ha Giang 12 mot tinh mién ndi ¢6 dia hinh
phan di va phan cat rat phuc tap, lugng mua phan
b6 rat khong déng déu theo lanh thé, vi vay ngudng
mua gay TLD s& rat khéac nhau cho tiing viing cu thé
(viing d6i trudc nidi, ving suon dén gid, trén mat
cao nguyén...). C6 thé quy udc chia lanh thé thanh
céc viing c6 ch€ do mua khéic nhau : viing nhiéu
mua (3.000-4.000 mm, Béic Quang - Vi Xuyén),
ving mua trung binh (2.000- 2.500 mm, Tx Ha
Giang, Yén Binh...) va ving it mua (1.300-1.600
mm, Hoang Su phi, Xi Mén, Yén Minh...).

b) Tai tinh Ha Giang c6 rat it tram do mua ;
trong nghién cttu nay mot tram dai dién cho mot
viing dién tich trung binh 700 km?, vi vay rat khé dé
c6 thé gin cdc vu TLD véi cdc s6 lieu mua cu thé tai
cdc tram. Diéu d6 han ché rat nhiéu dén két qua
nghién citu. Cdc vu TLD x4y ra & Tx Ha Giang, noi
¢6 tram do mua tlr nhi€éu ndm nay 1a mot trudng hop
ly tudng. Pé khic phuc tinh trang thi€u tram do mua
tai cdc dia diém c6 TLD, ching toi chi nghién citu
nhitng vu tai bién xdy ra trén dién rong, do céc dot
mua 16n kéo dai trén pham vi phan 16n 1anh thé clia
tinh. Trong trudng hop nay lugng mua s&€ dong nhat
hon theo lanh thé, va do d6 c6 thé gén s6 liéu mua
ctia tram cho mot vu TLD & khoang cach xa hon,
so v6i cdc tran mua khu biét, tai céc dia diém hep.

c) S6 liéu vé céc vu TLD di xdy ra trong 10-15
nam gin day thudng tin man, thi€u cu thé ; hién
chua xay dung dugc mot co sé dit liéu vé TLD theo
mot quy cach thong nhit, chua tich riéng duoc
ting diém tai bién cu thé. Diéu nay han ché viéc
trién khai nghién ciu theo huéng théng ke,
dinh luong.

100

2. Hai giai doan phdt trién ciia mét vu TLD

Theo tai liéu khao sat két hgp véi cdc tai lieu do
mua d3 néu trén, cé thé khing dinh dai da s6 cdc
vu TLD luon dugc gy ra boi hai pha mua khac
nhau 18 rang (bang 2). Pha 1 ¢6 thé goi 1a pha chuén
bi, V6i cdc tran mua ndi ti€p nhau kéo dai nhiéu
ngay, trong d6 c6 thé ¢6 nhitng tran ML hoic MRL.
Pha mua nay chii yéu lam tang do 4m cta dat, lam
gidm do gin két vat liéu, va gidm do on dinh suon.
Pha 2, c6 thé goi 1a pha tic dong, thudng v6i mot
tran mua 16n bat thuong, truc ti€p gy ra tai bién.
Pha nay truc tiép pha v& do 6n dinh clia sudn va
cung cdp dong nang van chuyén bun da.

Lugng mua va cuong do mua gay TLD déu duoc
phan biét thanh hai pha nhu vay.

3. Quy trinh nghién cttu nguong mua gay TLD

Khdc v6i cdc tdc gia My sir dung s6 liéu cla
ting diém TLD, trong nghién cttu nay, do diéu kién
han ché€ vé co & dit liéu, da tién hanh theo cdch xay
dung biéu d6 cho cdc dot TLD khéc nhau, trong d6
moi dot gébm nhiéu diém tai bién x4y ra dong loat
trén dia ban. Thi du, dot TLD & Tx Ha Giang 29/7-
3/8/2007 c6 hang chuc dia diém TLD trong noi thi
[1] s& duoc thé hién nhur mot diém trén biéu dé. Cic
budc va ndi dung nghién ctiu gébm :

a) Xay dung biéu d6 ngudng mua gay TLD
trong moi quan hé gitta lugng mua pha tac dong (P,
v6i lugng mua pha chuén bi (P,), trén d6 dudng
biéu dién dugc tao riéng biét cho cic ving nhiéu
mua va viing it mua (dé don gian, chia 2 viing).

b) Xay dung biéu d6 ngudng cudng do mua gay
TLD trong mdi quan hé giita cuong do mua tic dong
() v6i cudong do mua chudn bi (I,), va ciing nhu
trén, dudng biéu dién dang tuyén tinh dugc tao riéng
biét cho cdc viing nhiéu mua va ving it mua.

c) Ngoai ra cling xay dung biéu d6 thé hién méi
quan hé gifta luong mua tich Iy truéc TLD (P) v6i
thoi gian dot mua kéo dai truéc tai bién (D). Biéu do
nay c6 thé sir dung nhur mot cong cu dé canh bao mic
do nguy hiém cta céc tran ML, MRL [1].

4. Két qud va thdo ludn

Pé xay dung céc biéu dé trén, ching toi da lua
chon 26 dgt TLD xay ra tir nam 2000 dén nam 2008
trén dia ban tinh c¢6 mai lién hé kha o véi céc tai
liéu do mua (bang 2).



a) Biéu d6 quan hé Py va P,

Trén biéu d6 (hinh 1) céc diém dai dién cho
viing nhiéu mua phéan bo khé tach biét v6i ving it
mua. Ngudng mua gay TLD tai cdc ving nhiéu
mua cé quan hé :

P,=-027P, + 167,90 ; vdiP, > 64,5 mm

¢ Ngudng mua gay TLD cho ving Tx Ha Giang
va lan can 1a dang tin tudng hon ca (vi ¢6 tram do
mua tai chd) va c6 dang :

P,=-0,335P, + 210,371 ; v6i P, > 125,4 mm
¢ Cho ving it mua, ngudng mua gay tai bién :
P,;=-0,693P, + 135,138 ; v6i P, > 34,8 mm

¢ Trong d6 ngudng mua cho ving Hoang Su Phi
c6 dang :

P, = - 0,464P, + 144,203 ; v6i P, > 69,3 mm

b) Biéu d6 quan hé I, va I,

Cuong do mua tinh trung binh cho tirng pha mua
(hinh 2).

¢ Ddi v6i viing nhiéu mua, ngudng cudng do
mua gay TLD cé quan hé :

I,=-3,0161,+8328 ; v6i [,>0,435

(Ief = Pef/Def 5 Ipr = Ppr/Dpr ; dO'l’l Vi : mm/h)

Ngudng cuong do6 mua nay c6 do tin cay cao vi
thuoc vung Tx Ha Giang .

¢ Con d6i v6i ving it mua, ngudng cuong do
mua cé dang :

I,=-54911,+6,152 ; v6i 1,>0,395

Pef (mm)

08 : Viing nhiéu mua va s hiéu (bang 2)

+3 :Ving it mua va s6 hiéu (bang 2)

HPS : Hoang Su Phi

HG : Tx Ha Giang
450 +

SI
o)
400 1
4
ol
350 +
300 +
20 ¢ 12
o]
1
200 + 7 6 o
[}
150 +
100+ HG: Py =-0,335 Ppr+ 210,371
50+ P: [ Put = -0,464Pp: + 144,203 |
[ Pes =-0,693 Ppr + 135,138 | [[Per =-0,27 Py + 167,90 |
0] " : :

100 200

300 400 500

Ppr (mm}

Hinh 1. Ngudng lugng mua gay TLD
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Ief (mmﬂl)

ol

: Viing nhiéu mua va s6 hiéu (bang 2)

41 :Ving it mua va s hiéu (bang 2)

+9

o2

lef =-3,016 Iy + 8,328

lof = -5,491 Ipr + 6,152

0,8 0,8 1

1.4 1,8 Ipr (mm/h)

Hinh 2. Ngudng cudng do mua gay TLD

T céc biéu thic néu trén c6 thé nhan thdy,
ngudng lugng mua pha tic dong gay TLD (P,;) cho
viing nhiéu mua 1a khoang 150-170 mm, con cho
vung it mua 1a 110 mm. Cudong d¢0 mua pha tic
dong gay tai bién (I;) & ving nhiéu mua 1a 7,0 va &
vung it mua la 4,0 mm/h.

Pé so sanh viing nhiéu mua véi viing it mua, tir
bang 2 c6 thé tinh cdc gid tri trung binh cla cic yéu
to D, P va I. K&t qua cho thdy :

a) O viing nhiéu mua, luong mua tic dong (P,,)
chi bang 80 % luong mua chuén bi (P,), trong khi
dé6 & ving it mua, lugng mua tic dong 1én dén 120 %
lugng mua chuén bi. Trdi lai , vé cudong do mua, &
ca viing nhiéu mua I1an ving it mua, cudng do mua
tdc dong 16n hon rat nhiéu cuong do mua chuén bi,
gédp dén 5,4-5,9 lan.

b) Luong mua chuén bi & ving nhiéu mua gap
2 1an ving it mua, trong khi lugng mua tic dong
viing nhiéu mua chi gdp 1,3 14n viing it mua .
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¢) Cudng do mua chuén bi va tdc dong & viing
nhiéu mua gép 1,5-1,7 1an céc gia tri twong (ing cla
vung it mua.

d) S6 ngay mua chudn bi & ving nhiéu mua 12
8, trong khi & vung it mua 1a 6. Thoi gian mua tac
dong thong thudng 12 1 ngly (c6 thé dén 4 ngay).

¢) Biéu dé6 quan hé P va D

Trén biéu do (hinh 3), P 12 lugng mua tich liy
truéc TLD, con D 1a lugng thoi gian trong dot mua
trudc TLD. Biéu d6 dugc xay dung cho Tx Ha Giang
va lan can. Nhu trén da trinh bay, ngudng mua gy
TLD & viing nay c6 dang P, = - 0,335P,, + 210,371.
Nhu vay, vé mat 1y thuyét lugng mua chudn bi cuc
dai c6 thé dat dén 627,9 mm va lugng mua tic dong
cuc dai dén 210,3 mm. Nhung thyc t&€ can ct vao so
liéu do mua nam 2000 va 2007, gid tri P, dao dong
trong khoang 125,4 dén 306,8mm, con P tir 107,5
dén 168,4 mm. TLD x4y ra khong chi do téng luong
mua 16n, ma con phu thudc vao tién trinh mua, tic
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Lugng mua
tich luy
trudc TLD

400 |

380 A

Trudng co it va khéng co

Budng cénh bao

-

nguy cd TLD
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0 . } t t + 1 }
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1 Il 1 J I |

g 9 © 11 12 13
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Hinh 3. Quan hé gitta lugng mua tich lu§ va thoi gian mua truéc TLD tai Tx Ha Giang va lan can

la vao su phan bo lugng mua d6 theo thoi gian trude
TLD, dugc phan 4nh trén biéu d6 P-D (hinh 3).

Puong biéu dién quan hé P-D cho Tx Ha Giang
va lan can duoc 1ap dua trén cdc gid tri trung binh
cta lugng mua tich lily tru6c TLD cua nam 2000 va
2007 (bdng 3). Dudng nay cling véi 2 dudng phu (céc
gi4 tri cao va thap hon gid tri trung binh) di chia biéu
d6 thanh 3 trudng : trudng TLD, trudng c6 nguy co
cao TLD, truong c6 it va khong cé nguy co TLD.
Biéu do nay c6 thé dung dé cap nhat cédc s6 liéu
mua hang ngay trong mot dot mua kéo dai tai dia
ban dé ddnh gid nguy co x4y ra TLD. Néu s6 liéu
do mua cap nhat nam trong truong TLD, day 1a co
s& dé c6 thé quyét dinh canh bdo trong cong dong.
Pudng quan hé P-D c6 thé goi la dudng canh béo.

d) Nhimg luu y

- Cic ngudng mua cho mdi ving dugc néu &
trén khong nhitng phan 4nh dic diém vé lugng mua
ndm ma con phan dnh tng hgp céc dic thi ctia viing
d6 vé dia chat, dia mao, 16p pht va cdc tic dong
nhan sinh.

- Trong pha mua tic dong, t6t nhat 1a st dung
s0 liéu do mua timg gio hoac 6 giv , nhu vay dudng

canh bdo méi tiem can duoc véi thuc trang mua, do
d6 viec canh bdo méi c6 thé c6 két qua tot.

- Viéc xay dung céc biéu d6 trén day chi dugc
xem 1a mot thir nghiém c6 tinh chét tim toi, véi kho

Bdng 3. Lugng mua tich liiy (P) truéc TLD tai
Tx Ha Giang va lan can

Thoi gian, P(mm) Gia tri P

D* (ngdy) Nam 2000 Nam 2007 trung binh
1 168,4 107,5 137,9
2 189,5 115,9 152,7
3 213,7 222.5 218,1
4 2329 236,0 234 .4
5 2347 309,8 2722
6 2348 327,1 280,9
7 2373 327,1 282,2
8 240,6 3278 2842
9 246,8 364,9 305,8
10 265,1 414,3 339,7
11 273,4
12 273,8
13 293,8

* Thoi gian mua truée TLD
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khan chinh hién nay 12 thiéu s6 liéu do mua cu thé
tai nhitng dia ban x4y ra TLD-LBD ; do dé céc
ngudng mua dua ra thuong khé phan dnh diing thuc
t€ khach quan, anh hudng 16n dén hiéu qua canh bio.

KET LUAN

Qua nghién ctu thir nghiém tim ngudng mua
gay TLD & tinh Ha Giang c6 thé néu mot s6 diém
chl yéu sau :

1. Ngudng mua gay TLD la khac nhau cho cac
viing kh4c nhau ctia lanh thé, phu thuoc vao lugng
mua nam va diéu kién dia chét, dia mao va tdc dong
clia con ngudi, tham chi con c6 thé khidc nhau ca
vao dau mia hoac cudi mia mua tai cing mot dia
phuong. Khong thé c6 mot ngudng mua thong nhat
cho mot tinh va ngay ca cho mot huyén.

2. C4c tran mua gay TLD thuong la nhiing tran
mua I6n bat thuong, 16n hon céc tran mua 16n thong
thudng trong muia mua. Mot dot mua gay tai bién
nay thudng c6 hai pha : pha mua chuén bi dai ngay
trudc tai bién va pha mua tac dong, truc ti€p gay tai
bién, v6i mot tran mua 16n bt thuong .

3. Ngudng mua gay TLD ciing gdm hai thanh
phin : ngudng mua chudn bi va ngudng mua tdc
dong (gom céc yéu t6 : P, Py, I, va L). Doi vé6i
viung Tx Ha Giang va lan can cic ngudng d6 dugc
thé hién bing c4c biéu thic :

P, = -0,335P,, + 210,371 (don vi : mm)
vaTy =-3,0161, + 8328 (don vi : mm/h)

Doéng thoi dudng biéu dién quan hé luong mua
tich lily P va thoi gian mua truGe tai bién D (hinh 3)
dugc xem nhu dudng canh béo, ding dé theo ddi,
canh bdo mitc do nguy hiém ciia cdc tran mua 16n.

4. Cong viéc cdp bach trudc mat 1a xay dung co
s& dit liéu vé loai hinh tai bién nay theo tai liéu lich
stt cho 15-20 nam gén day. Dong thoi can xay dung
mot mang ludi diy du cac tram do mua tai cic xa
viing trong diém, c6 nguy co xdy ra TLD vao mia
mua bao.

5. Bé viéc canh bdo tai bién TLD c¢6 hiéu qua
thiét thuc, céan t6 chic céc trung tam, noi tap hop co
& dit liéu va céc thong tin vé du bdo bdo 1, cap nhat
lién tuc va phan tich kip thoi cac s6 liéu do mua trén
dia ban dé c6 thé dua ra quyét dinh canh bdo chinh
xdc trong cong dong. Di€u nay doi hoi mot mang
ludi thong tin lién lac va truyén s6 liéu t6t, cing mot
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doi ngli can bo thong thao cong viéc va am hiéu
diéu kién ty nhién va xa hoi dia phuong.

Viéc canh bao TLD ngoai dua theo ngudng mua,
con can két hop véi cac phuong phdp thich hop
khac, nhu 1ap cic tram do bién dang suon tai cic
viing trong diém,...

TAI LIEU DAN

[1] LE BUC AN, UONG DINH KHANH, TONG
PHUC TUAN, NGUYEN NGOC THANH, 2008 : Tai
bién trugt 16 suon tai Tx Ha Giang va vén dé canh
bao. Tc CKHvTD, T. 30, 3, 225-232. Ha Noi.

[2] LE BUC AN, 2008 : Mot s6 véin dé vé nghién
cttu trugt 1& sudn va du bao ching. TT cac BC KH,
Hoi nghi KHDLTQ IIT, Ha Noi 16-12-2008, 28-36,
Ha Noi.

[3] BAUM R.L., 2007 : Landslide warning capa-
bilities in the United States. 2007GSA Denver
Annual Meeting (28-31 October 2007), Session
162. Abstracts.

[4] N. CASAGLI, Al BENEDETTI, M.
PALMIERI, 2003 Rainfall thresholds for
landslides in Enilia-Romagna (Italy). Abstracts
from the meeting held in Nice, France, 6-11 April
2003 (EGS-EGU-EUG Joint Assembley).

[5] A.F. CHLEBORAD, R.L. BAUM, J.W. GODT,
2006 : Rainfall thresholds for forecasting landslides
in the Seattle, Washington, area -Exceedance and
probability. U.S. Geological Survey Open-File
Report 2006-1064.

[6] R. GIANNECCHINI, 2006 : Relationship
between rainfall and shallow landslides in the Sou-
thern Apuan Alps (Italy). Natural Hazards and Earth
system Science, V.6, Is.3, 357-364, Copernicus.
Abstract.

[7] TRAN THUC, LA THANH HA, 2005 : Vé
cong tidc phan viing, canh bdo va giai phap phong
tranh 1di quyét & mién nii Viét Nam. Tai lieu HTKH
ngay 24-12-2005 tai Ha Noi, Bo KH&CN.

[8] L. S. E. WIECZOREK, B.A. MORGAN, R.M.
WOOTEN, M. MORRISSEY, 2009 : An examination
of selected historical rainfall-induced debris-flow
events within the Central and Southern Appalachian
Mountains of the Eastern United States. U.S. Geo-
logical Survey Open-File Report 2009-1155.



[9] NGUYEN TRONG YEM (chti nhiém), 2006 :
Nghién cttu danh gia trugt 16, 1d quyét - 1d bun da
mot s6 ving nguy hiém & mién ndi Bic Bo, kién
nghi cdc giai phap phong tranh giam nhe thiét hai.
Dé tai cap NN KC-08-01BS. Luu trit Vién Dia
chat, Vien KH&CN VN, Ha Noi.

SUMMARY

A method for study of rainfall thresholds for landslide
warning

To follow the experience of U.S. and Euro-
pean scientists using the rainfall thresholds for
landslide warning, in this paper the author attempts
to establish the preliminary rainfall thresholds

causing landslides in Ha Giang province, on the
basis of field works (2006-2008), the reports about
natural hazards of locality, and the rainfall data of
the main rain gauges of Province during the period
of 2000-2008. Two rain phases of a storm evolution
causing landslides were determined, as phase of
preparation and phase of effect. The rains directly
caused this disaster(in phase of effect) are often
unusual big rainfalls. Rainfall thresholds were
defined for Ha Giang Town, with : P, = -0.335P,, +
210.371 and I = -3.016 1, + 8.328. At the same
time a alert line of landslides for location had been
done on the basis of P-D chart compiling.
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