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XAY DUNG BAN BO DU BAO TAI BIEN TRUGT LG
LUU VUC HO THUY PIEN HOA BINH

I. MO PAU

Nha may thuy dien Hoa Binh - nguén cung cip
dién ndng quan trong phuc vu su nghiép cong
nghiép hod - hién dai hod dit nudc. Viec ngan
dong song Da tai thi xa Hoa Binh, bién hang tram
kilomet chiéu dai song Da thanh mot ving hé
chira, din dén sy thay déi can ban moi trudng sinh
thai va kinh t€ - x3 hoi ¢ hai bén b ho. Hang loat
diém dan cu, cong trinh kinh t& - xi hoi dugce hinh
thanh. Viéc ngan song va tich nudc 1am cho muc
nude dang cao di pha vd su can bing tu nhién tén
tai trén luu vuc song Da. Muc nude dang cao di
gia ting qui trinh phong hod dat di va qua trinh
truot 1§ dd xdy ra manh mé trén khu vuc mép nudc
vi toan bo luu vuc long hé [2, 3]. G quy mo nhd,
truot 16 co thé gay hu héng cic cong trinh dan
sinh, vat lieu dat di truot 16 ¢o the béi lap long hd,
1am gidm thai gian hitu ich clia hé chira. Néu truot
16 x4y ra & quy mo 1én co thé gay ra tai hoa khing
khiép nhu di timg xdy ra voi hé chita Vajon
(Italia) vao nam 1963.

Dé dam bdo cho su phit trién bén vitng kinh
t€-xa hoi va quy houch phit trién lau dai ving luu
vuc hd chira, cn thiét phdi dira ra nhitng mo hinh
du bio thién tai dia chat, trong d6 cb thién tai truct
16 tai khu vuc hé chira. Trong bai bio nay, tic gid
trinh bdy phuong phip xay dung ban dé du bio
thién tai truot 13 trén co sG phan tich théng ké cip
bién (bivariate statistical analysis) trong moi
truong ILWIS.

II. CO SO LY THUYET XAY DUNG MO HINH

Trong |1, 6] da trinh bdy chi tiét cac phép phan
tich khong gian trong phdn mém ILWIS. Trong
khuon khé bai bao nay chang toi di sau phan tich
khd nang phan tich théng ké cic dit lieu thuoc tinh
dugc ket néi voi voi cac di lieu khong gian, trén
co s d6 xay dung cic ban dé du bio thién tai dia

TRAN VAN DUONG, TRAN TRONG HUE

chat (1dy xay dung ban dé du béo truot 16 khu vuc
ho thay dien Hoa Binh lam vi du ).

Phuong phip phan tich théng ké cip bién
(bivariate statistical analysis) dua trén khd ning
chéng ghép cac ban do trong moi trudng ILWIS.
Khi chong ghép ban d6 hién trang truot 1d voi cac
ban dé yéu t6 tu nhién gay tai bién truot 1, duoc
truy cap va quan 1§ trong moi trudng ILWIS, s&
cho ta mot bang céc thong s6. Khi phan tich théng
ké cic dif lieu thudc tinh cla bang trén cho phép
tinh todn mat do truot 16 xdy ra dsi vai mdi 16p
thong tin (vi du: cic cdp do doc, cic loai hinh che
phu ring, cic loai dat da khac nhau clia bian d6 dia
chat - thach hoc...). Cac gia tri mat do truot I3 cla
mdi 16p thong tin sau do duoc chuin hod bing
céach chia chling cho mat do truot 16 clia toan ving
nghién ciru.

Cong thirc d€ tinh gid tri trong s6 (Weight-
values) co dang ;

Npix(8i)
[ MD,, Npix(Ni)
ln Wi'= In| —— | = |n| =200 M
| MD,, I > Npix(8i)
> Npix(Ni) |

trong do : Wi - trong s6 clia 16p thong tin "i"nao do
cla ban d6 yéu t6 (vi du céc cap do ddc, cic loai
da...), MDy; - mat do trugt 16 trong 1&p thong tin "i",
MDy,y- mit do trugt 16 trén toan bo ving nghién ciru,
Npix (Si) - s6 luong pixel xdy ra truot 1& trong 16p

thong tin "i", Npix (Ni) - s6 lugng pixel trong 16p

nwen

thong tin "i".

Ngudi ta 1dy logarit co s6 tu nhién gii tri trong
s0 d€ gén cac gia tri am (-) cho cac trong s6 khi
mat do truot 1& nhd hon gid tri binh thudng
(normal) vi gia tri duwong (+) khi no 16n hon gia tri
binh thudng.
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Cudi ciing cic ban dé yéu t6 tu nhién ban ddu
dic trung bdi cac thong tin khac nhau duge vé lai
dudi dang cic ban d6 trong s6 (weight map). Nhu
vay, ban d6 cic yéu t§ tu nhién gy tai bién truot
1& dugc biéu hién 1a ban dé mat do truot 10 di duoc
chudn hoa.

Bing cich t6 hgp tuyén tinh cic ban dé trong
s6 ( weight map ) s& cho ta ban do tai bién trugt &
dudi dang cac gia tri s6. Phuong phap tich hop
dugc xir dung ¢ day 1a phuong phap cong:

S.\'um 0 z Sk (2)
k=1

trong do : Sem - gid tri cla ban do tai bien truot 16,
Sk - bdn dé trong s6 (weight map) cla yéu to tu
nhién &, n - 56 lugng bdn d6 yéu (6 tu nhién gay tai
bién trugt 1.

Sau khi xir 1y thong ké ban dé tai bien trugt 16
cho phép lua chon cic thang bac d€ phan cdp bin
dd theo céc cap do khac nhau : nguy cd thdp, nguy
¢o trung binh va nguy co cao. Sau khi c6 duge ban
dd phan cap tai bién truot 13, ta tiép tuc chéng chap
ban d6 trén voi ban d6 hién trang va tinh mat do
truot 10 cho méi cdp di phan chia. Néu thdy ranh
gidi phan cip khong phi hop ta lua chon thang bac
phan c4p khéc va phan c4p lai ban d6 tai bién truot
18. Quy trinh ndy tién hanh 13p lai nhiéu 1an cho
phép lua chon ngudng phan cdp t5i uu.

Toin bo quy trinh phén tich théng ke cip bién
dé€ xay dung ban dé du bio nguy co trugt 1 khu
vuc ho thuy dien Hoad Binh xem trén hinh /.

111 PHAN TICH THONG KE XAY DUNG

MO HINH DU BAO TAI BIEN TRUGT LO

1. Xdy dung co so dir li¢u

Dé xay dung mo hinh du bio thién tai trugt 1&
chinh x4c va phi hop voi thuc t€, doi hdi phai tuan
thd céc budc sau :

- Thit nhat, cdn xay dung mot ban do hién trang
truot 13 x4y ra trén khu vire véi mirc do chi tiétco the;

- Thir hai, cdn phan tich lua chon va thu thap
ddy @i cic bdn do yéu td gdy tai bien trugt 18.
Phan loai méi ban do yéu t6 theo cic 16p thong tin
phu thuoc vao khd nang gay tai bién cla ching ;

- Thir ba, cic ban dé da thu thap cdn truy nhap
vi quin ly trong mot he thong tin dia ly nhét dinh.
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Thuc t€ cho thdy, voi mirc d6 phd bién va dé sit
dung cta phdn mém Mapinfo, ban dé hién trang va
cic bdn d6 yéu t6 s& duoc truy nhap va quin ly
trong moi truong Mapinfo. Tr moi trudng Mapinfo
cic thong tin ban d6 dé dang duoc truy xudt va nhap
vdo moi truong ILWIS d€ phan tich x{ 1y théng qua
cong cu truy xuat Arclnfo/Mapinfo ma khong 1am
thay déi thuoc tinh clia cic doi tuong ban dé.

a. Ban d6 hién trang : trong phan tich théng ké
cip bién thi bdn dé hién trang gilt mot vai ro quan
trong, bdi 1€ no s& duge 1an lugt chong chap voi
cic bin d6 yeu t6 dé sau khi xit 1y cic bang ghép
s& gilip tim ra quy luat phan b& tiém nang truot 1&
théng qua viéc tinh todn mat do trugt 10 clia moi
nhom théng tin clia ban dé y&u t6. Do chinh xic va
mirc do chi tiet cao khi xay dung ban dé hien trang
& gilp xay dung mo hinh sit thuc t€ va ¢ ¥ nghia
du bao cang 16n. Trong chién lugc du bio thién tai
trurot 16 trén 1anh thé USA, cuc dia chat My dd xic
dinh phdi thanh 1ap 4 ban dé : ban d6 thong ke truot
16 (landslide Inventory map) thuc chat 13 ban do
hién trang, ban d6 nhay cam trugt 1& (landslide
susceptibility map), ban dé tai bién tuot 16
(landslide hazard map) va bin d6 nguy hiém trugt
16 (landslide risk map) trong chién luge cua
minh, trong d6 bin dé théng ke trugt 16 (hién
trang) duge danh gid 1a ban d6 ddu tién phai thanh
lap [4]. Ban d6 hién trang trugt 16 fuu vuc hd Hod
Binh dugc thu thap trong mudi nam trd lai day.
Cac khoi trugt hién dai duge do vé va nghién ciu
chi tiét, dugc danh ddu trén bin d6 nho may dinh
vi GPS. D€ xay dung mo hinh du bio trugt 16 luu
vurc hé Hoa Binh chiing toi di sit dung ban do hién
trang ma tap thé tac gia [2] thu thap vdo cic nim
1998-1999 ¢6 tham khao céc tii liu cla cic nhis
khoa hoc thuoc vien Dia chit [5] cling nhu cic
cong trinh khoa hoc khac |3] di cong bo. Coé thé
nhan thay ring, tr sau khi tich nudc, hién tuong
truot 10 trén luu vue hé Hod Binh xdy ra manh
hon, quy mo rong 16n hon. Cic diém trugt [0
thudng tao nén cic cum diém tuong d6i gin nhau,
chiing thudng phat trién trén co s& cic diém truot
di ton tai trude d6 nhung md rong vé quy mo va
chiéu sau.

b. Cac ban dé yéu t& : cic cong trinh nghién
cru thién tai truot IG gdn day (2, 5] cling nhu cic
cong trinh nghién ctru van dé ndy trén the gioi 4]
déu di dén mot nhan dinh théng nhat vé cic tic
nhan gay tai bign trugt 13 bao gém: dic diém cic
thanh tao dia chat, do doc dia hinh, dic diém dit
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Hinh 1. Trinh wr xay dung mo hinh du bio taj bign truot 16 luu vie hé Hoa Binh bing

phuong phap

phan tich thong ke cap bién (theo |6])

gdy hoat dong, dong Iyc nude, ché do thuy vin, do
che phi rimg va hoat dong con ngudi. Théng nhit
vOi cic quan diém tren, dé xdy dung mo hinh du
bio tai bien trugt 16 lwu vire hé Hod Binh theo
phuong phip phan tich thong ke cap bién trong
mdi trudng GIS (ILWIS) da lua chon 6 bin dé yéu
+ 10 sau day : bdn dé thanh phdn thach hoe cic thinh
tao dia chat, bin dé dit gy hoat dong, bin dé do
ddy dat, bin dé do doc dia hinh, bin dé do che pht
rimg vi bin d6 luong mua trung binh nam.

* Ban do thanh phén thach hoc céc thanh tao
dia chat. La yéu t6 quan trong quyét dinh khd nang
xdy ra tai bién truot 1 trén khu vire. Trén luu vue ho
Hoa Binh, theo ket qua do vé& dja chat, c6 mit cic
thanh tao dia chit tr tién Cambri dén Dé Tir. P& tich
hianh phan tich thong ke trong moi truong ILWIS.
cic thanh tao dia chat trén duoe phan thinh 8 nhom
thach hoc : nhém da phun triio buzo (he ting Cam
Thiy - Pser), nhom di eit bot ket va da phién (he
ting Ta Khoa - D, ¢k, Bin Nguon - Dsbn, Co Noi -
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T,cn, Sudi Bang - Tysb va he tdng Yen Chau - Kyc),
nhom da cat cuoi két (hé tdng Ben K& - €-0,bk),
nhém da phién sét (hé ting Song Mua - D,sm, Ban
Diét - Cy-Pbd, Yen Duyét - P,-T,yd), nhom da cat
bot két va da phien sét voi (he tdng Toc Tat - Datt,
Nam Tham - T,at, Mudng Trai Tymi), nhom da voi
(hé ting Sinh Vinh - O,-Ssv, B6 Hiéng - S;-D\bh,
Bén Pap D,bp, Da Mai - Cdm, Dong Giao - Todg),
nhém da xam nhap (cac thanh tao magma) va nhém
da phién ket tinh (he ting Sudi Chiéng - PR sc va
hé tdng Sinh Quyén - PR sg).

e Ban dé dut gdy hoat déng. Lau vuc hé Hoa
Binh bi phan cit bdi cic doi dirt gdy hoat dong
chinh sau :
Mudng La - Cho Bo. Dai dit gdy Song Da 1a mot
doi dit gly hoat dong duoc chi thi bdi cac biéu
hién di thuong khi thily ngan va radon cao trén cc
tuyén do cit ngang dit gly tai Ban Bang (Son La),
Mudmg Chum (Mai Son) ciing nhu quy luat phan
b6 cuia cac chin thm dong dat doc déi dat gly nay
[2]. D&i dat gdy Muong La - Chg Bd cit qua Iuu
vuc hé Hoa Binh theo phuong tay bic - dong nam,
cit 16ng hé tai khu vuc Van Yeén, phin con lai cla
déi ¢6 phuong v§ tuyén khi qua Chiéng Yén thi
nhap voi dat gdy Song Da. Dut gdy chinh va cic
dirt gly nhanh thuoe canh tay nam cla déi dit gy
trén cb tic dong manh t6i lvu vuc ho chira doan tir
Muong Khoa dén Van Yen. Tren dai ditt gdy ndy
di thuong khi thly ngan va radon ciing rét cao,
chitng t6 doi dit gy hoat dong manh. Ngoai hai
he dirt gly chinh, trén luu vuc hd chira con ton tai
nhitng hé dat gdy bac cao hon voi cac dudng
phuong khac nhau phan cdt luu vyc hé Hoa Binh
thanh cac khai nhé.

Tinh chat hoat dong cla cac doi dat gy tao
tién dé va thic ddy qua trinh trugt 13 trén luu vuc
hé chira Hod Binh. Chinh su hoat dong cua cac dit
gdy dd lam cho ddt da bi dap v& thac ddy nhanh
qué trinh phong hoa va lam giam sy bén viing vé
¢o 1y clia chling. Su tic dong cla dut gy toi qui
trinh truot 10 duoc dic trung bdi khéai niem "mat do
dit gly”, 14 gi tri do dai cua téng cac dat gly trén
mot don vi dién tich. Viéc tinh toan mat do dat gay
dugc mo t4 chi tiét trong [2]. D& ti€n hanh x 1y
trong moi trudng ILWIS, mat do dirt gdy duogc chia
thanh 4 cap : cdp thap voi mat do trong Khoang 0-
0,04 km/kim®, c4p trung binh 0,04-0,1 km/km’, cip
10 0,1- 0,2 km/km?, v rat cao > 0,2 km/km’.

e Ban d6 do day tang dat. Puoc xem nhu mot
tac nhan gay truot 19 bdi 18 do ddy tdng d4t 1 phan
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doi dut giy Song Da va déi dit gly

anh truc ti€p qua trinh phong hoa da gbc. Mirc do
phét trién cao qua trinh phong hoi, do sudn doc
khong qué 16n s& din t6i sy hinh thanh tdng dat
ddy. Qua trinh truot 1& trude tién thudng xdy ra
trén tdng d4t do do bén co hoc cia ting dat 1a thap
nhat. Hon thé nita, chiing rat d& bi bdo hoa nudc
vao mila mua va gia ting trong luong 1am cho ting
dat rat dé tach ra khoi khoi da va trugt xuong dudi
theo sudn doc do trong luc [4]. Do ddy ting dat
duogc phan 1am 4 nhém : ndi da - khong c6 tdng dat,
nhom ting dat ddy < 50 cm, nhém tdng dat ddy 50-
120 cm va nhom tang dat ddy >120cm.

e Ban do do déc dia hinh. Moi trudng sudn 1a
noi x4y ra qué rinh trugt 14, Suon c¢6 do doc cang
16n thi khd nang x4y ra truot 16 cang cao. Do déc
sudn duge xem nhu mot yéu t6 gdy trugt 1& quan
trong, gbp phdn clng cic tic nhan khac thic day
qua trinh trugt 1. Thanh lap ban d6 nhay cam trugt
16 chinh 12 yéu 6 d6 déc duge phan cdp theo mirc
do 6n dinh doi véi qua trinh truot 16 [4].

Trong moi truong ILWIS cung cdp cong cu cho
phép tUr bdn d6 s6 hoa dia hinh tao DEM (digital
elevation models) r6i qua cac phép loc gradient
DEM dé& tao ban d6 gradient theo phuong ndm
ngang va phuong thing dirng. Ban d6 do doc duge
tinh theo cong thirc ;

Do doc = arctg (h/d)

& day : h - su chénh do cao gitta hai diém trén bin
dd, d - khodng cich giita hai diém trén ban do6.

Ban d6 do doc duoc phan loai thanh 6 nhom :
< 3°,3-8° 8-12°, 12-15°, 15-25° va > 25°.

e Ban dé do che phti rimg. Do che phu rimg 12
yéu t6 quan trong trong tai bién truot 16. Nhing
nim gdn day, do su khai thic ring bua bai, dot
rimg 1am nuong tdy di din t6i sy mat di déng ké
dién tich dat ring tu nhién, dic biét 13 rimg ddu
ngudn. Viéc 1am vo y thirc trén day dd din toi
nhitng tai bién truot 1 dat nghiem trong kéo theo
chc tran 1d quét va 1d bun da gay thiét hai to 10n vé
ngudi va cha trén moi mién dédt nudc, dic biet 1a
cac tinh mién n{i phia Bic vd mién Trung. Tai My,
theo thong ké cla cuc dia chat My [4] thi sau mbi
tran chay rung I6n vio mua kho thi vao mua mua
tiép theo tat yéu s& 13 nhitng tran trugt 16 dat va 1
bun da 1d quét co stc tan pha ghe gom.

Trén lwu vuc hé Hod Binh ciing khong tranh
khoi su tan phi ring do khai thac vo ¥ thic cia
lam tac va dot ring 1am nuong cia dong bio. Hién



nay dat ring trén luu vuc hé Hod Binh chi con
khodng 20 % dién tich, hon 70 % la dat tréng doi
ndi troc va nurong rdy, con lai 12 dién tich mat nudc
va ni da voi [2]. Trén co so phan loai cia Vien
Quy hoach rimg, do che phu rirng Iuu vuc hé Hoa
Binh duge chia 1am 9 nhom : dat tréng déi ndi troc,
dat nong nghiép, nii da, rimg gidu, ring trung
binh, rirng nghéo, rung tre nira, ring phuc hoi va
ring trong.

e Ban dé6 lugng mua trung binh nam. Hién
tuong trugt 1 thudng xdy ra vio mua mua, vi vy
lugng mua trung binh nam cling dugc xem 1a mot
y&u t6 quan trong gay tai bién tuot 18. Trén luu vire
hé Hoa Binh, theo s6 lieu cia Téng cuc Khi tuong
Thiy van c6 4 ving ¢6 luong mua trung binh nam
khac nhau : ving ¢6 lugng mua trung binh nim thap
nhét 1.200-1.600 mm/nam, lugng mua trung binh
niam 1.600-2.000 mm/nam, lugng mua trung binh
nam 2.000-2.400 mm/ndam va 2.400-2.800 mm/nam.

Cic ban d6 trinh bdy trén day sau khi thu thap
duge s6 hoa, gin thuoc tinh 1d diém truot 13, cac
16p thong tin ctta mdi ban dd yéu t6 va dugc quan
1y trong moi trudng Mapinfo. Cac ban do trudc khi
0 hoa di duge diang ky toa do cla hé quy chiéu
UTM ving 48 Béc ban cdu 13 ving linh thé nudc
ta trén he quy chiéu ndy.

2. Xay dung mo hinh du bio tai bién truot I

a. Hinh thanh d liéu trong méi trudng liwis.
Vi viéc phan tich théng ké cip bién chi duge thuc
hién trong moi trudng ILWIS, vi vay cic dit ligu
dang quén 1y trong moi trudng Mapinfo phdi duge
truy xudt va nhap vao moi trurong ILWIS nho cong
cu chuyén déi ArcInfo/Mapinfo dé€ chuyén cic tép
tin tr duong dan " TAB" thanh cac t¢p tin duong
din ".E00" ma khong lam thay déi vi trf khong gian
ciing nhu thuoc tinh cta cic doi twong ban do.

Trong moi trudng [LWIS, nhip cic tép tin
dudgng din ".E00", tai tao cic ban d6 hién trang va
cac ban do yeu 6 gay trugt 16 dang dién (polygon).

Ding ky he toa do UTM ving 48 Bic bén cdu,
elilipsoid WGS 84, datum WGS 84, Xpn =
395.575,01, Yun = 2.282.648,81 Vvd Xnx =
540.136,75, ymax = 2.385.034,28 14 ving luu vuc
hé Hod Binh cho tat ca cic ban dé.

Chon lu6i 6 vuong 100 x100 m

Hinh thanh bin dé thuoc tinh cic yéu t6 gay truot
13 14 cic 10p thong tin dic trung cho mdi ban do.

Tao ban do raster tr ban d6 dang vecto vira
dugce thanh 14p.

b. Phéan tich théng ké cdp bién xay dung mo
hinh

Viéc xay dung hoan chinh co so dit liéu trong
moi truong Ilwis cho phép tién hanh phan tich
thong ke cic bdng dit lieu thuoc tinh dugc ket néi
v&i cac ban d6 yéu 6 tu nhién gay truot 13.

Trude hét, nhd cac ham va cac cong cu duoc
trang bi trong phdn mém Ilwis, bang thuoc tinh clia
cac ban d6 yéu (6 tu nhién, trong d6 c6 truong
thudc tinh mo td cac 10p (class) thong tin da phan
chia khi thanh 14p cic ban d6 nay duoc tao ra.

Budc ti€p theo 1d qué trinh chéng ghép lan luot
céc ban d6 yéu t6 tw nhien gay truot 16 (6 ban do)
vai ban d6 hien trang trugt 16. Két qué chong ghép
ban d6 trén tao ra bang ghép va cic bin dé chéng
ghép trong do cic doi tugng ban dé duge dic trung
bdi 16p thong tin cla bdn dé yéu t6 va hién trang
truot 13. Cac bang ghép trén cung cap cho ta cic s6
lieu vé s6 luong pixel (don vi anh) xdy ra trugt &
va khong x4y ra trugt 1§ trén timg 6p thong tin
thuoc méi ban do6 yéu t6. Cic trudong so ligu tir
bang ghép sau do dugc két hgp (join) vio bing
thuoc tinh cta cic ban do yéu to.

Trén cG s§ cic bang thudc tinh vira thanh lap,
ti€n hanh tinh toan cac thong s8 cdn thiét clia cong
thire (1) : $6 luong pixel x4y ra truot 1 trong mdi
16p thong tin, tdng s6 lugng pixel clia méi 16p
thong tin, mat do truot 1§ trong mdi 16p thong tin
vd mat do truct 10 trén todn bo ving nghién clu.
Keét qua cudi cing cho phép tinh dugc gia tri trong
s6 (weight values) ctia mdi 1op thong tin trén cic
bén do yéu t6 (bdng 1).

Budc tiép theo, cic bdn dé yéu t6 tu nhien gay
trrot 16 duoc phan loai lai (reclassification) bing
thao tac "ban do6 thudc tinh (attribute map)" - chon
thuoc tinh 12 gia tri trong 86 vira tim dugc bing
phuong phip théng ké cdp bién néu trén. K&t qua
cic bin dé thuoc tinh cic y&u (6 tr nhién dugc thé
hién 14 cic bdn d6 gia tri s6 (hinh 2) ma khong lam
thay déi vi tri khong gian cia mdi ddi tuong ban
dé ban diu.

Bin dé gid tri s6 cla cic bdn d6 yéu t6 tu nhién
sau do dugc tich hop tuyén tinh véi nhau theo
phuong phip cong. Két qui cho ta bin do tai bién
truot 16 gia tri s6 (hinh 3).
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Bdng 1. Gia tri trong s8 ( Weight values ) cac 16p
thong tin ctia ban dd y&u t& tu nhign gay trugt [<}

Gia tri

TT Ban do yéu td ot 56

Bin dé dé doc dia hinh

Lop thong tin

1 <33P -1,0986
2 3-8° -1,7918
3 8-12° 0,1542
4 12-15° 0,4055
5 15-25° 0,6061
6 SU25° 1,9459
Bin do thach hoc
1 Da phun trdo bazo 0,8473
2 Catbotket,daphién  0,6931
3 Cat két, cuoi ket -1,7918
4 Pa phién sét 0,7732
5 Catket, phien sétvoi -0,1823
6 Da voi -1.7918
7 Chc da xamnhap  -0,6931
8 Cacdaphienkéttinh -1,7918
Bin do rung
| Pat trong 0,2877
2 Dit nong nghiep  -0,1823
3 Nui da -1,7918
4 Rimg gidu -0,1823
5 Ring nghéo -0,4055
6 Rimg phuc héi -1,7918
7 Ring tre -0,6931
8 Rung trong -0,6931
9 Ring trung binh -0,6931
Bin do mat d dit gay
1 0-0,04 km/km’ -1,0986
2 0,04-0.1 km/km®  0,1542
3 0.1-0.2 km/km’ 0,1542
4 > 0.2 km/km’ 21,7918
Bin do do diy dat
1 Nui da -1,7918
2 <50cm 0,7732
3 50-120 cm 0,0000
4 >120 cm -1,7918
Bin do luong mua trung binh ndm
1200-1600 mm/nam 0,0000
1600-2000 mm/nam 0,0000

2000-2400 mm/ndm -1,7918
2400-2800 mm/nam -1,7918

B W N =

Xir 1§ théng ke ban d6 tai bien truot 13 gia tri s6
cho phép lua chon cic phuong an phan cdp bin do
tai bién gid tri s6 theo cic nguong khac nhau dé
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hinh thanh mo hinh du bao (bdng 2, hinh 4). Cac
cdp du bao lua chon la: nguy co cao, nguy cd trung
binh va nguy co thép.

Tiép tuc chéng ghép bin dd du bio tai bién
truot 13 thanh lap theo cic phuong an phan cép
tren day voi ban d6 hién trang d€ tinh mat do truot
1& trong mdi cip du bao ciing nhu quy mo (dien
tich) ¢6 thé clia mdi cdp tai bién truot 16. Ket qud
tinh toan trén két hop véi cic két qua nghién clu
di cong bo [2, 3, 5] cho phép lua chon phuong an
IV 1a phuong 4n t6i uu cia mo hinh du béo (hinh
5) vai cac ly do sau :

- Vang luu vuc hé Hoa Binh nim trong ving
Tay Bic nudc ta 13 ving co nguy co tai bién truot
14 14t 16n, vi vay phuong an III (voi quy mo du bao
cdp nguy co thdp chi€m 70,70 % dién tich, mat do
trugt 13 ¢dp trung binh (0,0016) gan twong duong
cip nguy co cao (0,0022), bang 2) 1a khong thé
chap nhan dugc.

- Khi so sanh cac mo hinh cla cic phuong an
con lai voi ban dé hién trang truot 16 nam 1998-
1999 va két qua nghién ctu trude do [3, 5] cling
nhu k&t qua phan ving truot 16 khu vue mép nudc
[2] cho thdy mo hinh du bio theo phuong an IV 12
phit hgp nhat (hinh 5). Ban dd du bio tai bién trugt
1 theo phuong an 1V duge lya chon 13 bin d6 ket
qud cudi cung.

Bin dé du bio cung bang thugc tinh sau do
dugc truy xudt sang qudn 1y trong moi truong
Mapinfo d€ tién in &h va cung cdp cho cic nha
quan 1y cing cac doi tugng quan tam khéc.

KET LUAN

Ciing voi sy phat trién khong nging cta cong
nghe thong tin, cic phdn mém GIS ngay cing dugc
hoin thien, cung cip cic cong cu 1§ tudng cho
phép xit 1y lugng thong tin dia 1y - dia chat rit
phong pht, da dang di dugce thu thip, quan 1y
trong moi trudng GIS d€ xay dung céc mo hinh du
bdo thien tai dia chit va tai bién moi trudng. Viéc
xay dung mo hinh ¢ u bio tai bién trugt 137 Ty vire
hé Hod Binh theo phuong phip thong ke cip bién
trén day 12 mot vi du.

Phan tich bn dé du bio tai bién truot 19 luu
vuc hé Hoa Binh (bdng 2, hinh 5) cho thay :

- Nguy co xdy truot 1& cao cd dién tich vao
khoang 105.690 ha (17,28 % dign tich luu vuc)



WDC : Ban d6 trong s6 thach hoc

WDD : Ban d6 trong sé do day dat

"WMDDG : Bén dé trong s6 mat d6 dit gay

WMUA : Ban d6 trong s6 [uong mua

WRUNG : Ban dé trona sé rimg

Hinh 2. Ban d6 trong s6 (Wight values) cic y&u t6 gay truot 18 luu vue hé Hoa Binh

ching tap trung thanh ddi kéo dai tir khu vuc Ta Bit
dén miii nho Van Yén thuoc dia phan céc huyén :
Mudng La, Bic Yen, Phii Yen, Mai Son, Yén Chau
va Moc Chau (tinh Son La), sau d6 tao thanh dai
hep khong lién tuc kéo dai sang huyén Mai Chau
va mot phdn huyén Pa Bic (tinh Hoa Binh). Day 1a
khu vyc hoi tu ddy du cac yéu t6 gay truot 1 : do
doc dia hinh 16n, thanh phin thach hoc cic thanh
tao dia chdt chi y&u 1a cac da thudc nhom cat bot
ket va da phién, da trdm tich phun trio rdt nhay cdm

Vv3i qua trinh phong hod hoa hoc tao vé phong hoi
va ting dat ddy, mat do dit gy cao, d6 che phi
rimg thdp chi yéu 1a ddt tréng déi ndi troc va
nuong rdy, lwong mua trung binh nim cao. Ving
lanh thé tren cin dugc dic biet quan tam khi quy
hoach sir dung lanh thé.

- Nguy co xdy truot 1§ trung binh c6 dién tich

229.194 ha (37,47 % dién tich luu vuc) phan bo
thanh dai rong bao quanh hoic dan xen trong khu
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Ban d6 trong s6 mat do dirt gdy
Bén d6 trong s6 do ddy dat

Ban d6 trong s6 do déc

Ban dé trong s6 ring

Ban dé trong s6 lugng mua

/ Ban dé trong s6 thach hoc

Hinh 3.
Tich hop céc ban d6 yeu t6
tao ban do tai bién truot 15 gia tri s

33803

LO5E3

-larar
-3.6038
-5.0348

-2.2658

Ban dd tai bién truot 16 gia tri s6
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Phuong an | : nguy co thap :
< -3, nguy co trung binh : -3 +
+1, nguy co cao : > +1

E wung binh: -3 - +1
0 cheip: <3

Phuong an Il : nguy ca thip :
< -1, nguy co trung binh : -1 +
+1, nguy co cao : > +1

B caco>) b
[ 1rung blah: -1 -+l .
thifp <1

T

Phuong an Il : nguy co thdp :
<0, nguy co trung binh : 0 +
+2, nguy co cao > +2

wruog bioh 0-2
1hifp: <2

O

Phuong an IV : nguy co thdp :
< -2, nguy co trung binh : -2
++1,5, nguy cocao: > +1,5

ani=l5
= iung blah: -2 -+1.5
B oy =2

Hinh 4. Lua chon cic phuong an phan cdp ban d6 tai bién truot 1§

Bdng 2. Théng ké dién tich luu vuc hd Hoa Binh theo céc cap tai bign trugt 13 va mat dé trugt 16
(v8i cac phuong an phan cap khac nhau)

TT  Ranh gi6i phan cap Cip nguy co

Mat do trugt 16 Dién tich ( ha) Phin tram

'Plluong anl

1- <-3 Thap

2 3+ Trung binh

3 >+1 Cao
Phuong an Il

1 <-1 Thap

2 -1 = +1 Trung binh

3 >+1 Cao
Phuong an T

1 <0 Thap

2 0-2 Trung binh

3 >2 Cao
Phuong an IV

1 0 Thap

2 2++1,5 Trung binh

3 >+1,5 Cao

0,0001 182.734 29,87
0,0003 301.974 49,37
0,0021 126.975 20,76
0,0001 355.616 58,14
0,0005 129.092 21,10
0,0022 126.975 20,76
0,0002 432.459 70,70
0,0016 134.623 22,01
0,0022 44.601 7,29
0,0001 276.799 4525
0,0005 229.194 3747
0,0023 105.690 17.28
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Hinh 5. Mo hinh du béo tai bién truot 13 luu vuc hd Hoa Binh (phuong an t6i wru)

vuc ¢b nguy cd trugt 1§ cao vé phia dong bic. Khu
vuc pho bién nguy co trugt [ trung binh tap trung
vdo cic huyén Bic Yeén, Phi yén va Moc Chau
(tinh Son La), huyén Mai Chau va mot phén huyén
ba Bic (tinh Hoa Binh).

- Neuy co xdy trugt 1§ thdp co dien tich
276.799 ha (45,25 % dien tich luu vuc) tap trung
cht y&u & phan duoi hé hoac cach xa khu vuc 1ong
hé vé phia dong bic hodc tay nam.

M6 hinh du bio tai bién trugt 16 lvu vue hd
Hod Binh mic du di dugce xay dung trén co s& ban
do6 hién trang song d€ ddm bdo tinh ding din va
tinh hifu ich trong quy hoach lanh thé va phong
chong thién tai cdn duoc ki€m chitng bing thuc té.

Cong trinh duge hoan thanh vai su hé trg clia
Chuong trinh Nghién ciru Co ban.
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SUMMARY

Establishment of the landslide hazardous map
for Hoa Binh hydroelectric basin

The Hoa Binh hydroelectric basin is one of the
important social-economic areas in Northwestern
Vietnam. Therefore, the problem of geological hazard
disaster and mitigation for a sustaineble development
of area becomes more significant and actual.

In this paper, the authors showed the procedure
for establishment of the landslide hazardous map for
Hoa Binh basin based on "bivariate statistical ana-
lysis" method written by C.J van Westen, Professor
of Department of Earth Resources Surveys,
International Institute for Aerospace survey and
earth sciences, Enschede, the Netherlands.

Based on materials gathered in last time a
landslide hazardous map had been established.

These materials are : Inventory landslide map and
6 other factor maps : petrographic components of
the geological formations, density of active faults,
soil thickness, land forest cover, slopes and annual
mean rainfall. These materials are stored and
managed in definite GIS.

After crossing the inventory landslide map and
factor map, a cross-table was formed. A statistical
analysis attribute fields of cross-table allows to
calculate a landslide density and form a weight
values for every classes of factor map. In results,
the 6 weight maps were form from 6 factor maps.
By combining (adding) 6 maps of weight values a
weight map will be created. Calculation the
histogram of weight map allows to select boundary
values for classification one into some classes, for
example : low hazard, moderate hazard and high
hazard. The classified weight map is the landslide
hazard map of Hoa Binh hydroelectric basin.

The landslide hazard map supplies the decide-
maker with an information about a scale and place
of the landslide potential.

Ngay nhdn bai : 12-8-2002

Vién Dia chdtr
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