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Nhi rnAy thuli dicn Hoi Binh - ngudn cung cdp
diOn nang. quan troug phuc vu su nghiOp c6ng
nghiOp hoir - hiOn dai hol dat nuoc. ViOc ngan
dong sOng DA tai thi xi Hoi Binh, bien hing rrf,m
kilomet chidu dii s6ng Di thinh mOt ving h6
ch[ta, dtur dOir su thay dfii can brin mOi truong sinh
th6i vd kinh tc - xi h6i 6 hai bOn bo hd. Hdng loat
diern din cu, cong trinh kinh td - x6 hoi OuoJfrintr
thirrh. ViOc ngin sOng vi tich nudc lim cho muc
nudc dAng cao dI phi vd su cAn bing tut nhiOn tdn
ui tren luu vuc sOng Di. Muc nu6c dAng cao di
gia tang qu6 trinh phong ho6 dft da ie qu1 trinh
truot 16 d6 xdy ra manh mE tr€n khu_vuc m6p nudc
vI toi)n bO luu vuc long hd 12, 31. O quy mO nh6,
trudt lA c6 thd gAy hu h6ng circ cOng trinh dln
sinh, vAt lieu dCt d6 rruot lo c6 thd bdi lrip long hd,
lirn girirn thdi.gian hflu ich cila hd ch&a. NOu truot
lo xiy ra o cluy urO ldn c6 thd gAy ra tai hoa khring
khiOp nhu dA tung xay ra voi hd chua Valon
(ltalia) vAo rrlrr 1963.

Dc dinr bio cho su phlt trien bdn vtng kinh
tO-xi hdi vri quy houch phlt trien liu dii ving luu
vuc hd chfa, cdn thi6i phrii dua ra nhfng m6 hinh
du blo thidn tai dia chdt, trong d6 c6 thien tai truot
lo tai khu vuc hd chria. Trong bni blo niy, tirc giri
trinh bdy phuong ph6p xAy dung brin dd du blo
thiOn tai truot 16 tr0n cd s6 phAn tich thOng kO cip
bidn (bivariate statistical analysis) trong mOi
tludng ILWIS.

IL CO sO r-Y rnurdr xAy DLrNc rvrO Hhur

Trong ll,6l da trinh bdy chi tiei cic ph6p phAn

tich khOng giarr trong phAn mdrn ILWIS. Trong
khuOrr khd bii biro niy ching tOi di sAu phAn tich
khii nin-q phAn ticlr thOng kO circ d[ liOu thuOc tinh
cluoc ket nCii vdi vdi cric df liOu khOng gian, trOn

co so d6 xAv duns cic bdn d<i du bho thiOn tai dia

xAvDLTNc BAN Dd Du BAo rat Brfr\ TRr.IoT Lo
LtIu VUC ud rrrl]YDIEI\I HoA BII{H

TRAN VAN DUONG, TRAN TRONG HI.IE

chdt ltay xAy dung brin dd du b6o truot lo khu vuc
hd thriy diOn Hoi Binh lArn vi du ).

Phuong ph6p phdn tich thong kO cap biOn
(bivariate statistical analysis) dua trOn khri ning
chdng gh6p c6c biin dd trong mOi rruong ILWIS.
Khi chdng gh6p brin dd hicn trang truor lo v6i chc
brin dd ye'u to tu nhi6n gAy tai bien truot lo, duoc
ffuy cap vA qudn ljr trong rnOi trudug ILWIS, sE

cho ta mdt bring c6c th6ng sO. Khi phin tich theing
k0 c6c df liOu thuOc tinh cria bring trOn cho ph6p
tinh to6n mAt dd truot lii xiy ra dOi voi m6i lop
thong tin (vi du: c6c cAp dO d6c, circ loai hinh che
phu rung, c6c loai ddt dA khec nhau crja brin dd dia
chdt - thach hqc...). Chc gii tri rnlt dO truot lc'r cria
m6i lop thong tin sau d6 duoi chudrr hoh bing
c6ch chia ching cho rnAt dO truot 16 cria toi)n vin-u
nghi€n cfiu.

tri trong sd (Weight-

trong d6 : Wi - trong sd ciia ldp thOng tin "i"nio d6
ctia biin d6 ydu td (vi du cic c{p do d6c, c6c loai
da...), MDrri - mAt dO trucrt 16 trong ldp thOng tin "i",
MD6 - mAt dd tlucyt l6 tr€n toi,n bO ving nghiOn cuu,
Npix (Si) - sci luong pixel xdy ra truot lo trong ldp
thdng tin "i", Npix (Ni) - s0 luong pixel trong ldp
th0ng tin "i".

Ngudi ta lt'y logarit co so tu nhien gii tri trong
sO ddg6n cdc gi6 tri am (-) cho c6c trong sO khi
mdt dO truot 16 nh6 hon giir tri binh thudng
(normal) vii giir tri dLrong (+) khi n6 l6n hon giir tri
binh thuong.
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Cuoi cing cAc bdn d6 ycu td trr nhi€n ban ddu

df,c trung b6i c6c thOng tin kh6c nhau duoc vE lai
dudi dang c6c brin dd trong sd (weight map). Nhu
vay, biin d6 cAc ydu td tu nhion gay tai bi€n truot
16 duoc bid:u hicn IA brin dd mAt d6 trLtot lo di duoc

chudn hoA.

Bing c6ch td hqp tuydn tinh c6c biin dd trong
sd ( weight map ) sE cho ta bin d6 tai bieh truot 16

dudi dang circ gi6 tri so. Phuong phep tich hqp

duoc xri dung 6 day lA phuong ph6p cong:

S,,,u = it, Q)

trong d6 i S*un, - gi6 tri cria brin d6 tai bien truot lo,
Sr - brin dd trong so (weight rrap) cila yeu to tu
rrhidn k, n - so luong bln d6 yeu to tu nhi€n gAy tai

bicn truot lo.

Sau khi xri l!' thong k0 brin d6 tai bicn tnrot lo
cho ph6p lua chon c6c thang bac dd phxn cdp btin

dd theo cic c{p d6 khlc nhau : nguy co thAp, nguy

cd trung binh vi nguy cd cao. Sau khi c6 dttoc biin

dd phan cdp tai bidn truot 16, ta tidp tuc chdrrg chAp

brin dd tr€n vdi brin d6 hiOn trang vA tinh mAt dO

trudt ld cho m6i c{p dl phAn chia. N€l thdy rarrh

gioi phAn cAp khOng phn hqp ta lua chon thang bAc

phan cdp kh6c v) phan cCp lai brin d6 tai bieh trudt
16. Quy trinh niiy ti€h hinh lap lai nhidu lAn cho
ph6p lua clron ngudng phin cdp tOi uu.

Toin bO quy trinh phAn tich thong k0 cap biOn

dd xAy dung brin d<i du bio nguy cd trudt ld khu
vuc hd thuy dicn Hoi Binh xern trcn hiult I.

III, PHAN TICH THONG KE XAY DL]NG
T.16 gixg DU BAO TAI BIENr TRUOT LO

L Xny dptg co sti'dt li€u

Dii xay dung mO hinh du blo thiOn tai truot 16

chinh x6c vA phi hop vdi thuc t0, ddi h6i phrii tuan

thti c6c budc sau :

- Thri nhit, cAn xAy dung mOt brin dd hi€n trang
truot l& xly ra trOn khu vuc \,6i mfc dO chi tiet c6 the ;

- Thf hai, cdn phAn tich lua chon vd thu thAp

ddy dri cAc bein dd yeu to gay tai bioh truot lo.

PhAn loai rr6ibtin d0 y€u tO.theo ciic l6p thOng rin

phu thuOc vAo khii nlng gAy tai bidu cua chr.rng ;

- Th0 ba, c6c biin dd de thu thAp cAn truy nhAp

vi cluin ly trong nrot ho thong tin dia ly nhdt dinh.

r52

Thuc td cho thdy, vdi mftc do phei bidn vd de sri
dung ciia phdn mdm Mapinfo, brin dd hiOn trang vi
c6c brin dd ydu tO sE dtroc truy nhAp vA qurin ly
trong mOi truong Mapinfo. Tu mOi truong Mapintb
c6c thOng tin brin dd d6 dnng drroc truy xudt vi nhap
vdo mOi trudng ILWIS de phan tich xti ly thong clua

cOng cu truy xu6it Arclnfoflr4apintb mi khdng lirn
thay driithuoc tinh ciaclc doituon,s biin d6.

a. Bdn d6 hien trang :trong phAn tich thong kO

clp biOn thi brin d6 hicn trang git nr6t vai tro quan

trong, b6i .16 n6 s6 duoc ldn lucn chdng chAp voi
cic brin dd yeu to dd sau khi xri l! clc bing gh6p
s0 gilp tim ra quy luAt phAn bo tidm nang truot lo
th6ng qua viOc tinh to6Ln rrlt do truot lo cria rn6i
nh6m th6ng tin ciia brin d6 yeu to. DO chinh xic vA

mirc do chi tiet cao khi xAy dung brin dd hion trang
sE gi0p xAy dung mO hinh sirt thuc tdvi, co !'nghia
du b6o cing l6n. Trong chi€h luoc du bio thien tai

truot ld tr0n ldnh thd USA, cuc dia chit My di xirc
dinh phrii th)nh lAp 4 brin dd : bdn dd thong ke trucn

16 (landslide Inventory rnap) thuc chit lI bin d6
hicn trang, bin dd nhay ciim trudt ld (landslide
susceptibility map), biiu dd tai bien tuot l6
(landslide hazard map) vi brin dd nguy hiem trLrot

lo (landslide risk rnap) trong chion luoc cua

minh, trong d6 brin dd thOng kc trudt 16 (hicn

trang) duoc dlnh gil lI b:in d6 diu ti€n phrii thnnh

l4p l4l. Birr dd hiOn trang truot lo luu vuc hd Hoi
Binh duoc thu thep troug nruoi nurn tro lai diy.
C6c khoi truot hien dai duoc do vE vi) nghiOn cfu
chi tiOt, duoc dinh ddu tren brin d6 nho m6y dinh
vi GPS. De xay dung mo hinh du biro truot 16 luu
vuc hd Hoi Binh ch0ng tOi di su dung b[n dd hien
trang mi tap thc tdc gii [2] thu thAp vlo cic nim
1998-1999 c6 tharn khio cic trii liOu ciia clc nhiio

khoa hoc thu6c viOn Diu chlt l5l cirr-c nhu cic
cdng trinh khoa hoc kh6c l3l dI con-r bo. C6 thd
nhAn thdy ring, tu sau khi tich nu6c, hicn tuong
ffuot lA trOn luu vuc hd Hoii Birrh xay ra rnanh

hon, quy rnO r6rtg l6n hon. Circ dierrr truot lii
thudng tao n€n c6c cum didm tudng dOi gin nhau,
chring thudng phirt tLiar tren cd sii clc didrn truot
dI tdn tai trudc d6 nhung uro rOng ve cluy nrO va

chidu sAu.

b. Cttc bdn dd y6u t6 : circ cOng trinh rrghiOn

c[tu thiOn tai truot lo gdn diy 12, 5] c0ng nhu cic
c6ng trinh rrghicn c0u viin d€ nriy tren the gioi [41

ddu di dOn rn6t nhAn dinh thOng rrhdt vd c6c tAc

rrhAn gAy tai biOn trudt lA bao g6m: dlc diern circ

thinh tao dia chCt, do dOc dia hinh. dac diOm df t



Bin dd hien rang
truot ld hd Hoi Binh

Bin dd ydu td
truot lA hd Hoi Binh

Bdn dd trong sd

LChdng chAp ldn luot
bdn dd hiQn trang vdi Trong sd luong

mua TB ndm

Trgng sd mAt
d0 dm gAy

Illnh thhnh bing giri rri trong
s0 cho moi l6p rh6ng tin cria
cric bdn dd ydu td (bing l)

2. Tinh gia tri
trong s0 cho m6i
Idp th6ng tin cta
ciic bin dd ydu tCi

3.Tich ho. p tuyOh tfnh
cdc bin dd trong sd
hinh thinh bin dd tai
bi6n gi6 rri sd4. Xit li thdng k€ bdn dd

tal bidn gi6 tri sd, chon
ngudng cld phen c{p nguy
cd trugr ld. Tao bAn dd tai
bi6n rruot l&

BdLn dd rai bidn giri rri sd
Bin dd mi bidn truor 16

5. Chdng chap bin dd tai
bidn truo l& vdi bAn dd
hi€n trang Euot l&.
Tinh mAt d0 truot ld cho
mdi cap nguy cd dd chon
ngudng phAn cdp rdi uu.

LIitth I ' T[inh tu xey dung m6 hinh du blo tai bicn trudr lo luu vuc hd Hoi Binh bing phuong ph6p
phAn tich thfing k€ cap bi€n (theo l6l)
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Tlor, Suoi Bdng - Trsb vd h0 tdng Ycn Chau - Kyc),
nh6rn d6 c6t cuoi kdt (h9 tdng Bcn Kd - €-Orbk),
nh6m d6 phidn s6t fte tdng Song Mua - D;sn, Bin
Diet - CrPbd, YOn DuyOt - Pz-TVl), nh6m d6 cit
bot kdt vd d6 phidn s6t voi (hQ tdng Toc T6t - Drrt,

NAm Thim - T2nt, Muong TraiT2mt), nh6m d6 vOi

(hc tdng Sinh Vinh - O2-Sv, 86 Hi6ng - Sz-Drbh,

Brin P6p D2bp, Di Mii - Ctm, Ddng Giao - Tzdg),

nh6m d6 xAm nhAp (c6c thdnh tao magma) vd nh6m

d6 phicn ket tinh fte dng Surii Chidng - PRssc vi
hQ tAng Sinh Quydn - PRlsq).

. Bdn d6 dttt gdy hoqt dOng. Luu vuc hd Hoi
Binh bi phAn cit bdi c6c ddi drit gAy hoat dOng

chinh sau : d6i dfit g[y Song DI vi d6i dft g6y-

Mudng I+ - Chq Bd. Ddi dft gay SOng Di ld mot
ddi dft gAy hoat d6ng duoc chi thi b&i c6c bidu
hicn di thuong khi thriy ngan vi radon cao trOn c6c

tuy€ir do cit ngang dft gAy tai Bain B[ng (Son [a),
Muorng Chiln (Mai Son) cfrng nhu quy luAt phAn

bo cila cdc chdn Am dOng ddt doc d6i dftt gay ndy

I2l. D6i dirt gdy Muoirg La - Cho Bo cit qua luu
vuc hd Hoi Binh theo phuong tAy bic - dong nam,

cit long hd t4i khu vuc Van Yen, phdn con lai crja

d6i c6 phuong v! tuydn khi qua Chidng YOn thi
nhAp vdi drit gdy Song Di. Dft gay chinh vi c6c

drlrt g6y nhirnh thuoc clnh tey nam ciia doi dft gAy

tr€n c6 t6c d0ng m4nh t6i luu vuc h6 ch&a do4n tir
Mudng Khoa dOn Van Ydn. Tr€n ddi dflt gAy nly
di thudng khi thiiy ngan vd radon cf,ng r{t cao,

chtng t6 d6i drit gAy hoat dOng manh. Ngodi hai
he dftt g6y chinh, tr€n luu vuc hd chrla cdn t6n tai
rrhtng ho drit gay bAc cao hon vdi c6c dudng
phuoug kh6c nhau phan cit luu vr,rc h6 Hoi Binh
thdnh c6c khrii nh6.

Tinh chdt hoat dong cija c6c ddi dft g6y !+o
tidn dd vd th0c ddy quir trinh truot Io trcn luu vuc
hd chira Hoi Binh. Chinh su hoat d6ng ciia c6c dfit
gAy d6 lim cho ddt d6 bi dap vd thfic ddy nhanh

cluir trinlr phong ho6 vi lirn giirn su bdn vfing vt)

co lj, cila ch0ng. Su tirc dOng cua dft gay tdi c1u6

trinh truot lo duoc ddc trung bdi khei niem "mat do

drlt gAy", IA gi6 tri dO dii ciia tdng c6c d0t g6y tren

mOt don vi di€n tich. Vi€c tinh to6n mAt dO d0t gey

duo. c mO tri chi tidt trong [2]. Dt9 tidn hdnh xu l!'
trong mOi trudng ILWIS, mAt d0 dftt giy duoc chia
thinh 4 c{p: ctp thdp v6i mAt dO trong khodng 0-

0,04 km/km2, cdp trung binh 0,04-0,1 km/km2, cdp

cao O,l- 0,2 km/km2, vi rdt cao > 0,2 kmikm2.

. BAn d6 dQ ddy tdng ddt. Dlroc xem nhu mot
t6c nhAn gay trudt 16 boi le do dAy tdng ddt li phrin
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6nh. truc tiOp qu6 trinh phong ho6 d6 gdc. Mfc d0
ph6t tridn cao qu6 hinh phong ho6, dO sudn doc
khOng qu6 l6n sE dAn tdi su hinh thdnh tdng ddt

dAy. Qu6 trinh truot 16 trudc ti6n thuong xdy ra
tron tAng ddt do do bdn co hoc cila tdng ddt ln thdp

nhdt. Hon thd nfra, ch0ng rdt d6 bi b6o hod nudc
vio mia mua vd gia ting trong luong lim cho tAng

ddt rdr dE t6ch ra kh6i khdi dd vd truot xudng dudi
theo sudn doc do trong luc t4l. DQ dAy tAng ddt

duo. c phan lim 4 nh6m : nrii d6 - khOng c6 tAng ddt,

nh6m tAng ddt dAy < 50 cm, nh6m tAng ddt ddy 50-

I2O cm vi nh6m tAng ddt ddy >l20cm.

. Bdn d6 dQ d6c dia hinh. MOi trudng sudn ld
noi xdy ra qu6 rinh truot 16. Sudn c6 d0 dOc cing
ldn thi khri nang xdy ra truot 16 cdng cao. D0 dCic

sudn du-o.c xem nhu mOt ydu tti gAy truot lo quan

trong, g6p phdn cing c:ac tlc nhAn kh6c thlc ddy
quA trinh truot lo. Thinh lAp brin dd nhay cdm truot
16 chinh ld ydu td do ddc duoc phan cdp theo mrlc
d0 dn dinh doi vdi qud trinh trudt I& [4].

Trong mOi truong ILWIS cung cdp cOng cu cho

ph6p tr) brin dd sd ho6 dia hinh tao DEM (digital

elevation models) r6i qua c6c ph6p loc gradient
DEM dd tao brin dd gradient theo phuong nam

ngang vd phuong thing dring. Brin dd d0 doc duoc
tinh theo cOng thric :

D6 doc = arcrg (h/d)

6 Oay : h -.sg chOnh d0 cao gifa hai diem tren bin
d6, d - khoring c6ch gifa hai didm tr0n bain dd.

Brin dd dO ddc duoc phtrn loai thAnh 6 nhour :

< 3o,3-8o, 8-12", 12- l5', l5-25" vi > 25o.

. Bdn d6 dd che phl rtng. D0 che phri rung li
ydu td quan trong trong tai bicn truot t6. Nhfing
nim gdn dAy, do su khai th6c ritrrg bua b6i, dOt

rung lAm nuong rAy dd dAn t6i su mdt di ding kd
diOn tich ddt rtng tu nhiOn, dac biet lI rlng ddu

ngudn. Vi€c lArn v0 i thfc trOrr dAy dd dArr tdi
nhfng tai bierr truot lo ddt nghien tror.lg k6o theo

clc trAn l[ qu6t vi li bin dA gay thict hai to l6n vd

ngudi vd ciia tr€n moi nridn ddt nudc, dic biet li
c6c tinh midn nfii phia Bic vd midn Trung. Tai M!,
theo thdng k0 ciia cuc dia chdt M! [4] thi sau m6i
ran chAy rtng l6n vdq mDa khO thi vAo mr)a mua
tidp theo tdt ydu sE ld nhtng tran trudt lA ddt ve lfl
bin d6 lil qu6t c6 sfc tdn ph6 gho gdm.

TrOn luu vLtc h6 Hoi Binh cfrng khOng tr1nh

kh6i stl trin ph6 rung do khai th6c v0 j' thfc cua

lAm tac vI dOt rirng ldrn nuong cria ddng biio. Hi€n



nay dat rung trOn luu vrtc hd Hod Binh chi cdn
khoring 20 o/o dian tich, hon 70 Vo ld ddt treing d6i
nti troc vA nuong rAy, cdn lai li diOn tich mlt nudc
vA n[ri d6 vOi [21. Tr€n co sd phAn loai crja ViOn

Quy hoach rung, dO che phLi rung luu. vuc h6 Hoi
Binh duo. c chia ldm 9 nh6m : dat trOng ddi n[i troc,
ddt ndng nghiOp, niri d6, rung gidu, ring trung
binh, rung ngheo, rlng tre nria, rtng phuc hdi vd
rung trdng.

. Bdn d6 luong mua trung binh nam. Hian
tudng tructt 16 thuong xdy ra vio mDa mua, vi vAy
luong mrra trung binh ndm cfrng duo. c xem li mOt
yeu tei quan trong gay tai bidn tudt 16. Tr€n luu vuc
hd Hoi Binh, theo sd li€u ciia Tdng cuc Khi tuorrg
Thriy vln c6 4 ving c6 luong mua trung binh nim
khAc nhau : ving c6 luctng mua trung binh nim thAp

nhat 1.200-1.600 mm/nam, lugng mua trung binh
nirn 1.600-2.000 mrn/nirn, luong mua trung binh
narn 2.000-2.400 mm/ufun vI 2.400-2.800 mrn/ninr.

CAc brirr d6 trinh bAy tren dAy sau khi thu thap
duoc sO hoir, gln thuOc tinh Li diOm truot lii, c6c

ldp thOng tin cua m6i biin dd yeu tei vi dLroc qu:in
ly trong mOi trudng Mapinfo. C6c bain.dd trudc khi
sO ho6 di duoc dang k!'toa do cria hO quy chidu
UTM ving 48 Bic bln cdu ll vung llnh thfj nuoc
ta trOn hO quy chiOu niiy.

2. Xiy dtmg ntO hinh du bio tai bi€h truot lti'

a. Hinh thdnh dO li6u trong m6i truong llwis.
Vi vi€c phAn tich thong k€ cap bien chi duoc thuc
hi€n trong mOi trudng ILWIS, vi vAy c6c d[ l10u

dang quiin lj' trong mOi trudng Mapinfo phrii duoc
tluy xuCt vA nhAp vdo rnOi truong ILWIS nho cOng

cu chuydn deii Arclnfb/Mapinfb dd chuydn c6c t€p

tin tir duong d[n ".TAB" thlnh c6c tOp tin duong
den ".E00" rni kh6rrg kim thay d6i vi tri khOng gian

cUng nhu thuOc tinh crja circ doi tuorrg blin d6.

Trorrg rnOi trudng ILWIS, nhAp clc t0p tin
duong dAn ".800", tii tao cic brin dd hiOn trang vi
ciic bdn dd yel to gay truot lo dang diOn (polygon).

Dlng k! hO toa dO UTM vung 48 Bic b6n cdu,

elilipsoid WGS 84, datum WCS 84, Xmin =
395.575,01, Yrni,r = 2.282.648,81 vi Xn,," =
540.136,75, yn,ax = 2.385.034,28 lI vung luu vuc

hd HoI Birrh cho t{t cit circ brin dd.

Chon luoi 0 vuong 100 xl00 rt

Hinh thinh bin dd thuoc tinh circ yeu td gAy trucn

16 le cic lop thong tin dic trung cho rr6i biin dd.

Tao biin dO' raster tr) bdn dd dang vecto via
duo. c thinh lAp.

b. Phdn tich thdng ke cQp bi6n xay dung mo
hinh

ViOc xAy dung hoAn chinh co sd d[ liOu trong
m6i trudng Ilwis cho ph6p ti0n hAnh phtn tich
thOng kO c6c bring dt liOu thudc tinh duoc ket ndi
v1i cic brin dd ydu tO tu nhi€n gAy trr-rot 16.

Tru6c h€t, nhd c6c hdm vi c6c cOng cu duoc
trang bi trong phdn mdm Ilwis, bting thuOc tinh cria
c6c biin dd yeu td tu nhien, trong d6 c6 trudng
thu6c tinh m0 tii c6c ldp (class) thOng tin di phAn

chia khi thdnh lap c6c btin d6 ndy dudc tao ra.

Budc tiep theo l). qu6 trinh chdng gh6p ldn luot
c6c b:in d6 ycu td tu nhion gay ruor 16 (6 brin d6)
voi bin d6 hien trang truot 16. Ket quii chdng gh6p
brin dd tren tao ra biing gh6p vi c6c biin dd chdng
gh6p trong d6 c6c dOi tuong brin dd duoc dac trung
bdi l6p thOng tin cria biin dd ydu td vd hi€n trang
trucn 16. C6c bdng gh6p trcn cung cdp cho ta c6.c sci

liOu vd so lttong pixel (don vi rinh) xdy ra truot lo
vi khOng xdy ra truot lo tr€n tung l6p thOng tin
thuOc m6i brin dd yCu td. C6c trudng sO lieu tu
bring gh6p sau d6 duoc kdt ho. p (oin) vd.o biin_q

thuOc tinh ciia c6c brin dd yeu tO.

TrOn co sd clc biing thuOc tfnh vria thinh lip,
tiOh hAnh tinh toan c6c thOng sei cdn thi€i ciia cong
thric (1): sdluong pixel xdy ra truot lci trong m6i
ldp thong tin, tting so luong pixel ciia m6i l6p
thOng tin, mAt dO truot 16 trong n6i l6p thong tin
vd mAt dO truo-t lo trOn toiin b0 vung nghiOu cuu.
Kci quri cu6i cung cho ph6p tiuh duoc gi6 tri trong
sd (weight values) cria m6i ldp th6ng tirr trOu clc
brin dd y€u t6 (bcing 1).

Budc tiep theo, clc bin d6 yOu td tu nhiOn gly
truot 16 duoc phAn loai lai (reclassification) bing
thao tAc "brin dd thu6c tinh (attribute nrap)" - chon

thuOc tinh l) gil tri trong so vira tirr duoc bing
phuong phAp thong kO cap biOh n€u trOn. K€t qui
c6c bin d6 thuoc tinh circ yeu tei tu nhi6n duoc the

hion li c6c brin dd gi6 tri s6 (hirilt 2) mI khong liirn
thay deii vi tri khong gian cria m6i doi tuong biin

dd ban ddu.

Brin dd giir tri sO cila c6c brin dd yeu tO tu nhion

sau d6 duoc tich hgp tuy€ir tinh v6i nhau tlreo

phuong phirp cdng. Ket qui cho ta biu dd tai bien

truot fd gi6 tri so (hirth 3).

155



.-
-l

TT Brin dd You to [.6P thOng tin

Bdn dd dq dOc dia hinh
I <30
2 3-8"
3 8-12"
4 l2-r5"
s | 5-25'
6 >25"

Bdn dd thach hoc

- l,0986
- 1 ,7918
0,t542
0,4055
0,6061
r,9459

DA phun trio bazo 0'8473

Cetbotket,dePhien 0,6931

C6t ket, cuOi kOt - 1'7918

D6 phidn s6t 0,'7132

Chtkei,phidn s6tvoi -0,1823

Dl voi -1'7918

Cic dir xim nhAP -0,6931

Cac d6 phi€n kOt tinh - I ,791 8

Ddt trong 0,28'17

Ddt nong nghiQP -0,1823

N[ide -1,7918

Rung gidu -0,1823

Ring nghdo -0,4055

Rung phuc h6i - I '7918
Rung tre -0'6931

Rung tr6ng -0'6931

Rung trung binh -0'6931

Bdne l. Gi5 tri trgng so (

tn6ng tin cia bin ttd Y6u

hinh thinh mO hinh du b6o (bring 2, hilth 4)' Citc

cdp dr.r b6o lrta chon ld: nguy cd cao, nguy cd trung

binh vd nguy cd thdP.

Tidp tuc chdng gh6p btin d6 du b6o tai bidn

fiudt 1& thdnh l{p theo c6c phuong 6n phAn cdp

trOn dAy vdi bin d6 hicn trang de tinh mAt d0 truot

lo trong m6i cdp du b6o clng nhu quy mO (diOn

tich) c6 thd crja m6i cdp tai bidn truot 16. Kct quri

tinh toan ffen kdt hop vdi c6c kdt quri nghiOn crltu

dd cOng b612,3,51 cho ph6p lua chon phuong ltn

IV lA phuong 6n toi uu ctla mO hinh du b6o (hiiilt

5) v6i c6c lY do sau :

- Ving luu vuc h6 Hod Binh nlm trong vr)ng.

Tay B6c nudc ta ld virng c6 nguy co tai bicn trucn

ld rdt ldn, vi vAy phuong 6n III (vdi quy m0 du b6o

cip nguy co thtip chidrn 70,70 o/o di1n tich, mlt dd

trudt ld cip trung binh (0,0016) gdn tudng dudng

caip nguy io .uo (0,0022), bring 2) li khOng the

chap nhan dLtoc.

- Khi so s6nh c6c mO hinh ciia cdc phuong dn

cdn lai v6i bin dd hi€n trang trudt 16 nim 1998-

1999 vd ket quri nghiOn c(tu trudc d6 [3' 5l clng

nhu kdt quri phAn ving trudt 16 khu vuc m6p nudc

o theo phuong 6n IV li
dd du biro tai bion truot

Itra chorr l) brin dd ket

quri cuoi cung.

Brin d6 du b6o cing bring thuoc tinh sau d6

dudc truy xudt sang qurin lj' trong mOi trudng

Mapintb dd ticn in An vi cung cdp cho c6c nhi

qurin li' cing c6c doi tuong quan tAm khAc'

rfr r,uAN

tren day ld mot vi du.

Phan tich brin dd du biro tai bicn ffugt ld lLIr

vuc h6 Hoi Binh (bing 2, hinh 5) cho thxy :

- Nguy co xay truot lo cao. c6 diOn tich vdo

khorinf 105.690 ha (17,28 o/o dian tich luu vuc)

I

2
J
4

5

1

8

I
2

3

4
5

o
,7

8
o

Rin dd rmg

B:in d6 dQ dny dal
I

2
J
A

Nii d1
<50cm
50-120 cm
>120 cm

-r,7918
0,1732
0,0000

- l,7918

Bin dd tuo.ng ntua trung binh itdrtt

t 1200-1600 mm/ndm 0'0000

2 1600-2000 mrn/nlm 0'0000

3 2000-2400 mm/nim -l'7918

^ 2400-2800 mm/nlm -l '7918

Xir lj' thcing k0 bin dd tai bidrr trudt lo gi6 tri sei

cho ph6p lua chon cAc phuong An phAn cdp bln d6

tai biOn'gil tri sO theo clc ngudng kh6c nhau d0
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WDC : B6n dd trong sd thach hoc --WMDDG 
: B5n dd trong s6 m6t 116 drit g5y

WDD : Bin dd trong sci d6 ddy del
WMUA : Bin cld trong so luong mua

WDD : B6n ttd trong scj OO Ocjc
WRUNG : B5n dd tronq so rtJhq

ois??

{ l2M

-o9dl

{.sm

-r:Fs

-r-79la

FIilth 2. Brin dd trong sd (wight values) c6c ydu td gay truot lo luu vuc hd Hoa Binh

chfng tAp trung thdnh drii k6o dei u khu vuc Ta Bfr
dOir mili nhO V4n YOn thuOc dia phln c6c huy€n :

Mudng ta, B6'c Y€n, Phu Y€n, MaiSon, y6n ChAu
vd Mdc Chau (tinh Son [a), sau d6 rao rhinh dii
hep khOng li€n tuc k6o ddi sang huy€n Mai ChAu
vd m6t phAn huyOn Dd Bdc (tinh Hoi Binh). Day td
khu vuc hOi tu ddy dri c1c ydu tO gay fiuor lo : d0
ddc dia hinh ldn, thAnh phdn thach hoc c6c thinh
tao dia chat chri yOu lA c6c d6 thu6c nh6m c6t b6t
kci vri dir phieh, dir rlArn tich phun trio rdt nhay crim

v6i qua trinh phong ho6 ho6 hoc tao v6 phong hoA
vd tdng ddt ddy, mAt dd dirt gAy cao, d6 che phri
rilng thAp chri ydu li ddt trdng d6i nii troc vi
nuong r6y, luong mua trung binh nant cao. Virng
l6nh thei ffOn cAn duoc dic biet quan rAm khi quy
hoach sii dung ldrrh thei.

- Nguy co xdy truot 16 trung binh c6 di€n tich
229.194 ha (37,47 o/o diln tich luu vuc) phAn b6
thnnh drii rOng bao quanh hoic dan xen trong khu

r5'7



dF

Brin dd trong sd do ddy ddt

|'an oo lrong so oo ooc

Hinh 3.

Tich ho. p c6c bin dd ycu td
tao bin dd tai bich truot 16 cie fii so

Brin dd trong so thach hoc

Brin dd trong sO mAt dO drlt gdy

Bdn dd trong so rung

Brin d6 trong sO Iuoug mua



Phuong 5n I : nguy co th{p :

< -3, nguy cd trung binh : -3 +
+1, nguy cd cao : > +1

rruEg blEh: -3 - +l
rbtp: <-J

Phrrong 6n lll : nguy co tht'p :

< 0, nguy co trung binh : 0 +
+2,nguy cdcao>+2

Phuong 6n ll : nguy cd thdp :

< - l, nguy cd trung binh : - I +
+1, nguy co cao : > *l

Phuong 6n lV : nguy co thdp :

< -2, nguy cd trung binh : -2
+ +1,5, nguy cd cao : > +1,5

Hitth 4. Lua chon c6c phuong 6n phAn ct'p bln d6 tai bien truot 16

Bdrry 2. Thong k6 diQn tich lriu vqrc hd Hoa Binh theo c6c cAp tai bi6h trudt la vi m6t d6 truot 16

(v6i c5c phuong 5n phAn cAp kh6c nhau)

TT Ranh gi6iphAn cAp Cdp nguy co Mat d0 truot 16 Dicn tich ( ha ) Phdn tram

I

z

I
2

3

Phuong in I
<-3

-3 + +l
>+l

Phuong in II
<-l

-l++l
>+l

Phuong in III
<0
0-z
>2

Phuong in IV
<-2

-2 + +1,5
> +1,5

Tha'p
Trung binh

Cao

Thap
Trung binh

Cao

Thdp
Trung binh

Cao

Thdp
Trung binh

Cao

182.734
301.974
t26.975

35s.616
129.092
t26.97 5

432.459
t34.623
44.601

216.199
229.t94
105.690

0,0001
0,0003
0,0021

0,0001
0,0005
0,0022

0,0002
0,0016
0,0022

0,0001
0,0005
0,0023

29,87
49,31
20,'/6

58, l4
2t,10
20,16

10,10
22,0r
1,29

45,25
31.41
t7.28

I
2
J

I
Z

3
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vuc c6 nguy cd truot lo cao vd phia dOng bic. Khu
vuc phei biOn nguy co truot lo trung binh tap trung
vAo c6c huyOn Bic Ydn, Phi y€u vA MOc Chiu
(tinh Son La), huy€n Mai ChAu vA rrOr phAn huy€n
DA Bic (thrh Hor) Binh).

- Nguy co xiy rruot 16 tht'p c6 di€n tich
216.i99 ha (45,25 a/o diAn tich luu vuc) tap rrun_c
chri yOu rt phdn duOi hd hoic c6ch xa khu vuc long
hd v€ phiu dong bic hoic trt1, lranr.

M0 hinh du b6o tai bieir truot lri luu vuc hd
Hoi Binh mac du dI duoc xAy dung treu co so brin
dd hicn trang song dd dim brio rinh ding d6n vi
tinh hfu ich trong quy hoach linh thei vd phong
chdng fhi6n tai cdn duoc kiern ch&ng bing thuc t€.

COng trinh duo. c hoin thdnh vdi su h6 tro cria
Chuong trinh Nghi€n cfu Co biin.
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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
disasterand mitigationfora 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 Depadment 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 GlS.

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 hydroeleclric basin.

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

Ngdy nhdn bdi : 12-8-2002
Vi€n Dia chdt
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