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pr{AN wnc rRuoT Lo wNG HA LoNG - cAu pnn
s,il.[c HAI pHtJoI\c pHAp I-Ap eAI.[ od cHi sd

6N onur suoNl odc vA cni sd rnuor ld

t. rvrd oAu

d Vigt Nam cOng t6c phdn vring vd dg b6o tai
bidn trugt l& ddt tren nhidu virng diQn tich ldnh thd

d6 duo.c tridn khai trong khoing thdi gian 15 ndm

tr& l4i day. Nhin chung, c6c cOng trinh niy thudng

6p dqng c6c phuong ph6p vd m0 hinh tffi to6n do

c6c nhd khoa hgc tr€n thd gi6i ph6t tridn. Tuy
nhi€n, hiQu qui cflng nhu mfrc dQ tin cAy cfra c0ng

t6c dU b6o c&a c6c c0ng hinh nghi0n c(ru niy chua

cao. Nguy€n nh&n chri ydu li do : 1) chua c6 mQt

hQ phuong ph6p nghiOn cfu dd phAn ving du b6o

tai bidn dia chdt CIBDC) truqt l& "chudn" c6 ttrd 6p

dung rOng rdi trong nhidu di€u kipn tg nhiOn - dia

chdt khlc nhau ; 2) nhidu phuong phip, m0 hinh
tinh toan khi 6p dung vio mQt ving cu thd I Viet
Nam thi mang tiqh "gudng 6p" vi sd li€u ddu vdo

khong ddy dfr. Mot c6ch tdng thd, c6 thd phen biQt

hai nh6m phuong ph6p, m0 hinh ph6n vtng TBDC

truqt l& ; l) nh6m phuong pMp vat li dpa tr0n cdc

phuong trinh to6n lf m0 ph6ng bf,n chdt vflt lf cria

qu6 trinh trugt ; 2) nhdm phtong phdp thdng kA

dqra tren quan hQ thdng k0 giiia c6c didm tugt l&
vi c6c ydu td duo.c cho li nguy€n nhAn g8y nOn

trugtl&.

Muc dich cfra bii b6o niy li th0ng qua kdt qui
tng dqng hai phucrng ph6p d9i diQn cho hai nh6m

hOn & ving Hq L,ong - Cdm Phi dd dua ra mQt sd

nhfn x6t vd goi f vd viQc h1a chgn phuong ph6p

thich hgp cho cOng t6c phAn ving - du b6o TBDC

truqt l& tong didu kiQn sri liQu hiQn c6 & ViQt Nam.

Hai phuctng ph6p duo. c 6p dung & dey le lqp bin d6

chi sd dn ttinh sudn ddc bing phuong ph6p SINMAP
(thuQc nh6m phuong ph6p v{t lf) vi phuonC phap

chi sd trudt l& LIM (thuoc nh6m phuonc ph6p

thdng ke).
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v0 maxrt rAM , I-E cAtur ruAI.{,
PHAM IGIA TUY, PHAM VIET HA

II. so LUoc G odu Kh.{ ru Nrilfo{ vA
DIAcHAh vinrc n4. IriNc -'cArra puA

Ving nghiOn cuu gidi hpn trong khung hinh

chfi nhQt c6 top dQ bdn dinh le (107'03'55" E,2I'
02'25" N), (lD7o20'19" E,21"03',49" N), (107'2C

'47" E,20o57'19" N), (107"04',02" E, 20o55'54" N)
Vtng c6 diQn tich 351 km2 (trong d6 238,5 km2l:
ddt lidn vi dio), fiai dai dqc bd bidn tr) thinh phc

Hq Inng tdi hdt thi x6 Cdm Phi, bao phflr todn bq

thinh phd H4 Long, thf xd Cdm Phi vi phdn 16r

diQn tich cfra khu khai th6c than Hdn Gai - Cdn
Ph6. Trong vr)ng nghiOn ctu, dia hinh cao nhdt li
dinh Cao Sdn 436 m vi thdp nhdt ld -49 m & mong

khai th6c than & m6 Cgc S6u, v6i dQ ddc dia hinl
bung binh 10,8o vd mfrc d0 phi thrlc v|t 47,35 7o

Trong diQn tich nghi€n ctu lQ d6 vOi carbonat ph1t

lop ddy deh cdu t4o khdi thuQc hQ tCng B6c Sdn (C

P3 bs),c6c dA fidm tich lgc nguyen : s6t, bqt, c6t kd
thuQc cic hQ tdng B6i Ch6y (Pr bc), Tieu Giao (N
tg), He Cdi (J1-2 hc) vi c6 ch(ta than thuOc h0 tdnl

Hdn Gai (l3n-r ftg), trdm tich b& rdi Dp Ttl (Q). Vi
phong ho6 trong ving duo. c nghi0n cuu rdt nj m

[1], gdm c6 hai kidu v6 chinh : 1) Kidu v6 sialferi

chidm uu thd tren circ di thuoc hQ tdng Hdn Gai

d6i lithomar thuong bidn dQng trong khoing 0,5

2 m tu| theo ttng vi tri ; 2) Kidu v6 ferosiali
chidm diQn tich nh6, phit tridn chfr ydu h€n c6c dl

cria hQ tdng Hd Cdi, dac tnrng b8i l6p lithomar rd
m6ng chi du6i I m, th$m chi c6 noi khOng c6 vr

di g6c lQ ngay Fen bC m4t dia hinh. Ve mqt kidr

tao, ving nghi€n cuu li mQt bQ ph{n cfra dfa hdr

Hdn Gai ph6t sinh hOn ddi kidn t4o Caledon

Quing Ninh vio Trias duo. c gi6i hen bdi drlt 96'
duong 18 B (cdn goi ld drlt g6y Hd l,ing - Duonl

Huy) 6 phia b6c vd dft gdy phia nam (cdn goi I
drrt g6y nghich Ddo Bqt - Cdm Phi) c6 phuong v'



tuydn gdn ting v6i dudng 18 A. Ngoii hai dfrt gdy
dang hoat dQng n6i trOn, vtng nghiOn cfru cdn bi
chia c6t b& rdt nhidu drlr gdy nh6 hon c6 phucmg 6
kinh tuydn (vi du dft gdy M0ng Duong), phucmg
TB-DN (dtrt Sdy D6ng Ho - Hoinh Bd), phucrng
TN-DB (dtrt g6y Chan Ddo - Lnng Khanh), phucmg
6 v! tuydn (dftt gdy Tii Phdng - Ngd Hai). C6c dtt
gdy ndy c6 d4c didm li dttt gdy thu0n, t6ch gidn,
hinh thenh vio cudi Pleistocen muO.n (c6- thd vio
ddu Holocen) vi cit qua c6c trAm tich c6 tudi tt
Pleistocen muQn trd vd rudc. Hoat d0ng cia c!rc
dtt g6y niy cDng vdi su t6i hoat dQng cia cilc dtt
gdy hinh thinh trudc d6 de den ddn su ph6n chia
binh dd cdu kfic Tan kidn tao hinh ftenh A giai doan
Neogen - Pleistocen muQn, ddhg thdi tao di€u kiQn
cho c6c hd luc dia dn thOng v6i bidn.

Kdtqui didu ha m6i nhdt (Vfi Thanh Tam, 200?)
[5] cho thdy trong vDng dd ph6t hiOn duo. c 39 didm
trugt s4t 16, trong d6 trudt s4t 16 quy mO lon (ttrd
tich truot V > 1.000 m') lA 4 didm, trung binh (V =
100 - 1.000 m1 la tz didm vi nh6 (V <100 m3; la
23 di€m.Tdt ci c6c didm truqr l& nAy ddu nim d
sudn ddc, trOn taluy duorg hay c4nh c6c bd moong
khai th6c than. Nhin chung tnrot sat 16 fiong diOn
tich nghien cfru thutrng xudt hiQn & ap ni*r niri
cao trung binh, dO ddc sudn lon hon 25., l6p phri
thu.c vflt kh0ng c6 hodc chi li cly c6 bui ; ydu td
thqch hoc chri ydu gAy nOn truqr l& h lorp phfr
deluvi vi v6 phong ho6 gidu thinh phdn s6t, ddy,
bdo hod nudc khi mua, vi cic l6p d6 c6 ttrinh
phdn s6t, bot, cet kdt xen kE nhau c6 ttrdnim don
nghi0ng vd g6c cim lcrn thuOc h6 tAng Hdn Gai.

rrr. tdT euA pHAr.{ vixc rRUOT Ld
vUNc H4 r,oNG - cArra pHA

Ngudn sd liQu ddu vio sfr dqng chung trong cf,
hai phuong ph6p SINMAP vi LIM bao gO:m :

1) M0 hinh sd dia hinh'(DEM) c6 dQ phan dii
3 l0 m, dugc xiy dUng rt bAn dd dia hinh rf lg
1:50.000 theo phuong ph6p Dco do Tarbonton
(1997) [4] dd xudt.

2) Biln dd dia chtit tl lQ l: 50.000 (Nguy6n
Dinh Uy, 1995) 16l.

3) BAn d6 v6 phong ho6 tl lQ l: 50.000 (ptr+m
Vin An, 1995) [], c6 bd sung thOng tin chi6u dAy
v6 phong ho6 quan satta.i73 didm kh6o siltrilir6c
hong vtng nghi€n crlu.

4) Ben dd hiQn fiang srl dung d{t d te t: 50.000,
xAy dErg tren cd s8 ph8n tich 6nh vQ tinh SPOT5
chup th6ng 3-2N4 c6 ddi s6nh vdi th0ng tin rr€n
ban dd dia hinh vd c6 hiQu chinh bing kidm ha
thqc dia.

5) Sd dd phtn loai thdnh phdn co gi6i ddt tf lg
1:50.000, x6y dr.lng theo phuong ph6p SOTER
(Soter, 1990) t9l tren cd s& m0 hinh sef dia hinh,
bin d6 dia chdt, v6 phong ho6 vi kdt qufr phAn tich
thinh phdn co l!' cfra 27 mht ldy hong v6 phong
ho6 cfra c6c thinh tao dia chdt c6 mpt hong vDng
nghiOn cfru.

6) Ban dd dia m4o tf lQ I :50.000 theo nguy€n
ric ngudn gdc hinh thii, x6y dErg bing phnn tich
f,nh m6y bay kdt hqp ban dd dia hinh vd c6 kidm
tra hiOu chinh bing khio s6t thu. c dfa.

7) H6 so khio s6t c$a 39 didm rruot l& xdy n
frong ving nghien c(ru bao gdm : v! tri c6c didm
truot l&, loai hinh lqp phfr thuc vat, thdi didm xdy
ra truot 16, dec didm trugt (tuot xoay hay fuot tld
l&) vi kich ttru6c khcfi tuot

8) Kdt qui phAn tich cilc chi tieu co l! cira 27
mdu v6 phong ho6 vd c6c sd liOu thu thQp duo. c vd
d4c tffi dla k! thult/dia chdt cOng hinh cfra tung
loaid{tdilv6 phong ho6 c6 trong vr)ng nghiOn cfiu.

9) S0 liQu khi h4u (lugng mua vi bdc hoi) quan
tr6c hong 15 ndm tt 1989 d€n 2ffi3 t4i rr?rn khi
tugng thuf vdn Ha Long.

0 Ap dqtng phuang phip lfp bin i[a^ chi sddn
illnh suon dA:c SINMAP

Phuong ph6p SINMAP (S'tability INdex MAhing
- lAp bin dd chi sd dn dinh cria sudn ddc), duo. c
truong Dai hoc Utah (Mi) ph6t tridn ke't hqp vdi
cdng ty tu vAn Tenatech Consulting Ltd. (Mi) va
td chfrc Forest Renewal British Columbia (Canada),
dd duo. c srl dung thanh cOng trong viQc d6nh gi6
ph4n vr)ng dQ dn dinh sudn ddc hong nhidu dd 6n
nghiOn cuu trugt l& & Mi vi Canada (R.T. pack,

1995 [3] ; Province of British Columbia, 1995 t8l).
Phuong ph6p niy d6nh gi6 d0 dn dinh mii ddc
bing ti sd gita c6c luc gifi dn dinh (stabilizing
forces) vi c6c lu.c giy truot (destabilizing forces)
thdhien fionghinh 1 vi bing cOng thtc :

(1)
sin d

S/=
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trong d6 : 51 - chi sd dn dinh sudn ddc (suon ddc

duo.c xem nhu dn dlnh ndu 51 > 1, tr6i l4i n6 s6

duo. c xem nhu c6 khi neng trudt l&), C - tdng hqp

c6c lryc dinh kdt cfra d{t C" vi cria d6i rE cty C,
tudng fing vdi chidu ddy D cfra lop d{t, 0 - g6c

nghi€ng m6i ddc ('), R - luong bd cAp nu6c ngdm

don vi diQn tich b€ mat

nu6c cria ddt (m'lngdy),
figng c&a nu6cp,ftg/m')
g6c ma s6t trong cfra ddt

("), a - diQn tich thu gom nu6c dcm vi tffi tr€n mQt

don vi chidu ddi ductng binh dQ dia hinh (m).

Hinh 1a. GiAn dd m0 hinh dn dfnh m6i ddc, D vd h -

chi€u ddy bidu kidn vd chi€u ddy thuc cfra lop de't,

Dw vd hw - chi€u cao bidu kidn vi chidu cao thuc

cfia nu6c ngAm so vdi b€ mflt d6 cwrg

Hinh Ib. Lrr. c khing tru$ la tdng lu. c dinh kdt tuong

frng v6i trgng luong crSa ddt [C = (Q + CJ/Gp"e)I,
thd hien fien mot m[t thing dung dd lopi b6 frnh

hu&ng cfra c6c luc thing g6c vi luc ma s6t. C, - lqc

dinh kdt cia ddt, Q - lUc dinh ke't cfra tl6i rE cay,

p" - dung trong cria d{t, g - gia tdc trong trudng

Kdt qui tinh toan cfra SINMAP ln mot bin dd sd

hong d6 toin b0 diQn 6ch nghiOn cfu duo.c phAn

ving theo cic gi6 tri chi sd dn dinh m6i ddc Sl kh6c

nhau. Dqa theo bin dd niy c6 thd ph6n vr)ng c6c

diQn tich c6 tidm nang tntdt 16, tuong img v6i diQn

tich c6 gi6 d 51< 0,5. Co s& U ttruydt vi c6c phuong

trinh, cOng th(rc ddn gi6i duo. c ch(mg minh vd trinh
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Hinh lc. Di6n,giii dlnh nghia diOn tich thu gom
nu6c don vi

bAy cg thd trong hudng d6n srl dung cfra m6 hinh
c6 ttrd tii xufing tr) Internet t4i dla chi http://www
engineering.usu.edu/dtarb/ cria trudng dai hoc Utah

Hoa Kj.

SINMAP duo.c tich hgrp vio phAn mdm GIf
ARCVIEW 3.2, do d6 mot stf thong sd cfra phuong

trinh (1) duoc tinh to6n tr; dong nhd c6c modul c(

sin trong phdn mdm GIS hay trong SINMAP ; vi dt

c6c d9i lugng a vd 0 c6 thd tinh duo. c tr) mo hinh s(

dla hinh (DEM). Nhu vey, thay bing phii srl dunl

tdi 8 th6ng sd nhu & phuong trinh lf th.uydt, ngud

st dpng SINMAP chi cdn 6 thdng sd, trong d6 g k
cd dinh cdn 2 thbng sd p* vd p, ld hdu nhu bd

dinh 66i vdi m6i lo4i ddt hay ddi hrgng dia chd

dugc nghi0n cfru. Ba thOng sd cdn lai, TlR, C vi , I
c6 tinh bdt dinh rdt cao nghia li thQm chi ddi vd
mQt thUc thd dia chdt vd th6m chi ngay tai m6t v

tri le'y mdu thi gi6 tri cfra c6c thOng sd niy khOnl

phai le cd dinh mri thay adi nim trong mot ph4m v
nio d6. Ddi v6i c6c th6ng sti niy, thay bing vigc gdr

m6t gi6 tri cd dinh thi ngudi srl dgng SINMAP crir

nlc dinh cdc khodng gid tri (tftc ld c6c gi6 tri cflt

tr€n vii c4n du6i) dic trung cho timg lopi ddt ha'

ddi tugng dla chdt duo. c nghi€n ctu.

Khi 6p dqng SINMAP vio thqc ti6n, c6ng viQ,

ddu ti0n vd rdt quan trong li phAn chia todn b0 diQr

tich nghi€n cfru thinh c6c ving khic nhau, sao chr

cic ddc trung dla chdt c0ng trinh trong m6i vr)ng I
tuong dtfi ddng nhdt vi sau d6 g6n cilc gi6fi ttr6ng s'

E, pw, p",TlR, C vd / d4c tnrng cho tmg vr)ng. Dt
vdi vtng Ha lnng - Cdm Phi, dqa trcn d4c didr

thach hoc, dia m4o vi ddc biet li dua trOn kdt qu

phAn tich c6c chi tieu cd li c$aZ| mdu ddt ldy tronl

Luc d(nh kdt tdng hdp

c? + ct [N/m2]
ilQc lqp c0a l6p ddt)

Trong luong <IAt

h 4 g [N/m2]



v6 phong h6a, ch0ng tOi d6 phan chia duo. c 4 ving
tuong fmg v6i diQn lQ cfra c6c thinh tao dia chdt
(bdng I). ViQc phan chia nhu viy dim bio c6c d{c
tinh dia chdt cong trinh cria v6 phong h6a trong
m6i vr)ng hiQu chinh ld tuong ddi dOhg nhdt.

Ddi v6i m6i vring dd phan chia, gi6 tri g6n cho
c6c th0ng sd p, vi p,lhr gi6 hi trung binh cfra kdt
qui phan tich mdu v6 phong h6aldy tr0n tUng vtng ;

viOc x6c dinh khoing gi6 tr! cho c6c th0ng sd cdn
lqi (TIR, C vd $ duo. c m0 ta cu thd du6i day.

Bdng I . Gi6 tr! c6c th6ng sdsfr dgng trong phuung phAp SINMAP

Ving hiQu
chinh TIR

P3 bc
Nz tg
Jphc
T3n-t hg

9,81 1982

986 +2357
1898 + 2685
1756 + 2913
525 +2496

0,012 + 0,157 4,8 + 19,6
0,015 + 0,188 2,8 + 27,5
0,186 + 0,53 7,8 + 15,6

0,010 + 0,350 15,4 + 30,5

a) Khof,ng gi6 tri cria (d6ivcn m6i ving duo.c

x6c dinh theo c6c gia tri nh6 nhdt vd l6n nhdt cfra

kdt qui phAn tich mdu ldy tr€n v6 phong h6a cria
d6 gdc (thinh tao dia chdt) dd duo.c nh6m gQp vio
ving d6.

b) Tdng hqp c6c luc dinh kdt cfra ddt va d6i re
cAy duo. c tinh theo cOng th(rc :

C = (C,+ C,)l(hp"d e)

trong d6 gi6triC,phu thuQc vio ttng lo4i ddt vi
lop phfr thgc v6t ph6t rridn hon d6, duo. c tra theo
bing do USDA (1983) tl0l de xudt. C6c thOng tin
vd lo4i ddt vn lop phfr thr,tc vdtl{y tD so dd ph0n

lopi thanh phdn co gi6i ddt vi bin dd hign trqng srl

dqng ddt ti le 1:50.000 cfra vr)ng nghien cuu. Gi6

frC,xilc dlnh theo ke't qui phan tich m6u tucrng tr;
nhu ddi v6i /.

c) Th6ng sd T/R phq thuQc vio d0 ddc dia hinh,
thdnh phdn dQ h4t vi v0t chdt cfra v6 phong h6a, l@
phfr ttru. c v6t, lugng mua vi bdc hoi, dugc gan c6c

gi6 tri cu thdnhu sau :

- HQ sd truydn ddn nudc cfra ddt T = K.h v6i K -
hg sd truyeh ddn ttr&y h;c phr,r thuQc vdo kidu ddt vi
lorp phi thu. c vQt dugc na ttreo bing cfra Chow (1964)

I2l, h - D.cos? - b€ ddy thu. c cfra v6 phong h6a, D -
bd ddy bidu kidn (sd liQu ldy tU bin dd v6 phong
h6a), 0 - g6c defc dia hinh (sd ligu ldy tt m0 hinh
sd diahinh DEM).

- Ilgrrg bd c4p nudc ngdm higu dqng tinh hen
mQt ddn vi dic.n tich bd m{t, R, dugc tinh theo cOng

tlrtc R = (1 - ED.K *v (iK", - hQ sd ddng chdy m{t phrl

thuQc vio tung lo4i ddt, g6c ddc dia hinh vi lop phri

thuc vAt, tra theo theo bing cfra Chow (1964) I2l,

1- cutmg d0 mua, ET - cudrng d0 bdc hoi thuc vflt.
Ddi v6i ving Ha long - Cdm Phi, cic gi6 hic6n
du6i vi cAn trOn cfra / vd EZ duo. c x6c dinh theo
lugng mua vi bdc hoi v6i chu k| luin h6i 5 ndm
(cen du6i) vi 10 nim (c{n trOn).

Y6i cic gi6 tri neu tr€n c6 thd tinh duo. c khodng
gi6 triT/R sr? dgng trong m0 hinh SINMAP vi gi6
tri cu thd cfra n6 g6n cho tirng vtng d6 phxn chia &
H4 Lnng - Cdm Phi duo, c liQt ke 6 bing 1.

Kdt quf, tinh to6n cfra SINMAP duo. c thd hign &
d4ng mQt sd bin dd, hinh vE vi bidu bing hg gitp
vi0c phAn tich vi d6nh gi6 kdt qui chi sd dn dlnh
sudn ddc. MQt hong sd d6 li bidu d6 sudn ddc-diQn
phan bd (Slope-Area Plot Chart), trOn d6 thd hign vi
fii c6c didm truqt 16 trong tudng quan v6i cic d6i
chua b6o hda - c6 thd beo hda - b6o hda vi vli cic
khf, neng (x6c sudt) xdy ra truqt l&. Didu ndy gifrp
cho viQc ddi s6nh kdt qui tinh toen duo. c vdi kdt qui
didu tra thgc dia (vi du mQt didm hugt l& xdy ra sau

mQt tren mua l6n thi n6 phii nim trong d6i b6o hda)
vd nhu v{y danh gi6 duo.c mirc d0 chinh x6c cfra kdt
qui tinh to6n.

2 Ap dais phuong phip LIM
Phuong phip chi stf truE l& LIM (I-andslide

Index Method) duo. c 6p dUng hong bii b6o ndy vd
cd ben dqa trOn phuong ph6p trgng sd do C.J van
Westen dd xudt (1994) [7]. Theo phuong ph6p ndy,
tung ydu td gay tugt 16 duo. c td chfic thinh nhfing
ban dd riOng biQt gqi li c6c bAn dd thOng sd (para-

meter map) ; vi du bin dd phan bd c6c ilrinh ta.o dia
chdt (ln mOt thenh phdn co bin c6 fiong c6c ben dd
dia chdt),bin dd sd dq doc dia hinh, hay bin d6 hien
h.ang srl dUng ddt... ThOng tin chta hong c6c b,An dd

369



wi=ffi=ffi

niy lqi duo.c nh6m gQp theo tung lqp (class), vi dp
dQ d& dia hinh duo.c ph6n l@ theo khoing 0 - 10o,

l0 - 20",20 - 30"..., hay bin d6 dia chdt bao gdm 6
lop tuong (mg v6d 6 hQ tdng dia chdt Bic Son, Bdi
Ch6y, Ti0u Giao, Hi Cdi, Hdn Gai vd hdm tich Dp
Tf. Gi6 ft fo.ng sd gan cho m6i lop thong tin cfra

trrng bin dd ttrong sd duoc tffi bing ff sti giiia mf,t
dQ didm fiuqt l& xudt hi-en trong l6p th0ng tin cfra

tung bAn dd ttrong sd vi mAt dQ didm truot l& xudt
hi-en trong todn bQ ban dd thong sd, ttc li :

Nptr(Sr)

ttrdi gian hcm, chi cdn ngudi sfr dgng c6 c6c k
ndng srl dqng c6c phAn mdm GIS & m(rc cd ben I
c6 thd vtn hinh dugc.

- Kdt qui tinh to6n bing ci hai phuong ph6p ch
thdy dai'da stf c6c diQn tich c6 nguy cd fiuqt l& de

nim & lmg chung hay gdn chAn c6c sudn d& cfra h

tCng Hdn Gai, nim fii ric 6 lfiu vuc trung tarn v
phia dOng cfra ving nghi€n cfiu ; ngoii ra cdn m(
sd diQn tich nh6 & c6c sudn ddi n0i ddc h9 tdng B:
Ctfty I phia DN thnnh phd Hq l,ong. Ch0ng tOi ch
ring kdt qui tinh to6n nhu vay li c6 thd chdp nhfl
duo. c vi trong thgc td hdu nhu khOng quan s6t thd
c6c didm truqt lA ph6t tridn gdn dinh su6rn ddc ha
& nong c6c thung l0ng. Di€u ndy ld hgp lf vd mi
lf ttruydt vi c6c didm truqt l& cdn mQt khodng chid
dii sudn nhdt dinh & phia tr€n dd nu6c ngAm c6 th
tich liiy chdy xudng vi t4o thinh d6ri b6o hda nu6
6 vi ri fiuqt 16. Khi so s6nh ttri rhdy lUl4 di€r
tuqt l& l(m vi fung binh dd khio s6t nim hon
ph6n ving truqt l& do hai phuong ph6p tinh duo. r

chi c6 823 didm hugt l& nh6 li nim ngoii phA

ving tnrot l&. Rdt c6 thdnhimg didm tnrgt l& khOn

nim trong ph0n ving tidm nEng truqt l& niy dd d
dinh vn khOng tidp fi.rc xdy ra nila. Vio thdi didr
th6ng th6ng 10 ndm 2006 khi kidm ha thr;c dia, k(
qui phan vtng tu{t l& chua ph6t hiQn thOm didr
fiuO l& mdi ph6t sinh. Tuy nhi€n, tqi nhiing diQ.

tich duo. c ph6n ving c6 ti€m ndng trrrgt 16 cao tt
quan s6t thdy rdt 16 c6c ydu tcf tidm dn c6 thd ga
fiuot : d6 ld sudn ddc c6 d0 ddc l6n (> 20") vi c
chidu dii dudng sudn lon (> 70 m), v6 phong h6
kh6 ddy c6 ch6 udc tinh hOn 15 m, vi d{c biQt I
sg c6 mit vi xen k-ep cfra cia cic l@ s6t bQt - st

than phong h6a mdm b6.

- Do co s& tf tuln cfra hai phuong ph6p pha
vtng ti€m nAng trugt l& kh6c nhau n€n kdt qui tin
todn ld kh0ng hoAn toin tdng hqp nhu de finh bd
hong hinh 4 vd bdng 2. C6 nhtng diQn tich, the
phucmg ph6p ttrfr nhdt c6 khi nang ruo l& nhun
phuong phip thfr hai l4i khong, vi nguo. c ler. Tf s

A|(A+A') (trong d6 A li diOn tich tidm ndng truot I
mi ci hai phuqng ph6p ddu tinh duo. c, A' li die
tich tidm neng trudt l&, phuong ph6p niy tinh dug
nhrmg phuong ph6p kia I+i khOng) ddi vdi phuon
ph6p SilNMAP li,83Vo, cdn ddi vd phucmg ph6
hgng sd ld 63%. Do ci hai phucmg ph6p ddu c
nhftrg uu vi nhuo.c didm nOn chirng tOi dd chg
giiiphip kdthqp kdtqui tinh to6n cria ci hai phuon
ph6p,ngtria linh6m g0.p ci die.n tich tidm ndng tnrq

l& mi hai phuong ph6p dd tinh duo. c.

(3)

lNpir(N;)

trong d6 : Wi - Ei6 fi figng sd lcrp thfi i cria bf,n dd
th0ng sd, Dens_C/css - m{t dQ tuqt l& lop thrl i cria
ben dd thOng sd, Dens_Map - mflt dQ trugt l& cfra

ben dd th0ng sCi, Npr.r(S) - diQn tich truot l& hong
lqp thrl i cria bin dd ttrong sd, Npr.r(N) - diQn tich
phan bd cfra lcp th(r i cria ban dd ttrOng sd.

Sau d6, ngudi ta tinh tdng ho.ng sd cfra c6c bin
dd thOng sti vi ding gi6 fi niy dd phan ving ti€m
nang trugt 16 theo ba cdp : cao, trung binh vi thdp.
TrongviQc 6p dgngphuong ph6p niy vio phin vung
fiuqt 16 6 H4Inng - Cdm PhA, chi c6 hai didm kh6c
biQt so vdi phuong ph6p nguyOn thfry cria C.J van
Westen. Kh6c biQt ddu ti0n ld thOng srl dgng gi6 tri
hnm lz(W1) mi srl dgng tru. c tidp gi6 tri cfra c0ng
thrlc (3) dd g6n cho c6c tgng stf ; kh6c bigt tht hai
li c6 thay ddi mot sd bin dd thong sd dd phn hqp
vdi tgp hqp sd liQu hiQn c6.

Hinh 2 vri 3 li so dd khdi ttrd trign t6m t6t tidn
trinh den xudt sd liQu ddu vio hi cic tAi liQu nguyOn

thfry cflng nhu c6c budc tinh to6n trong phan vung
truqt l& & wng H4 Long - CCm ptri ttreo hai phuong
ph6p SINMAP vi LlM. Kdt qui cudi cDng cfra phAn

vring nhftrg diQn tich c6 ti€m n6ng trugt l& nhdt &

vr)ng nghiOn cfiu duo. c trinh bCy & hinh 4.

tv. LUAN crar vA DA{H cra rdr euA
- NhAn x6t ddu ti€n li phuong ph6p SINMAP

ddi h6i rdt nhi€u thdi gian vi ki neng srl dgng c6c
phdn m€m GIS & mfrc chuyon nChre.p dd c6 thd d6n
xudt c6c th0ng sd cfra m0 hinh fi ngudn c6c sd ligu
thO li c6c ban dd & dang sd. Trong kfii d6, viQc 6p

dqng phudng ph6p LIM dcm gian hon nhidu, mdt it
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Bi6u cld sr.rdn ddc -
di6n phAn bd

Phin tich kdt qul
tinh to6n, tldi

sanh v6i tnrot ld
tren thuc t6

I
I
I
I
I

Hinh 2. Sd d6 khdi thd hign tidn trinh d6n xu{t sd liQu ddu vdo, hiQu chinh c6c thong sti vi van hdnh
phudng ph6p SINMAP trong phAn wng truqt l& 6 ving Ha L,ong - Cdm Phi

Bdng 2' rdns hop -t',Hltil?fle,lltH:;'3il,ilTrtJf$Jt 8 H4 Long'cdm Pha

Phuong ph6p srl dung dd
ph0n vtng tidm nang trugt

Itt

DiQn tich c6 ti€m nlng DiQn tich c6 ti€m ndng
truqt l& cf, hai phuong trugt l& md phuonC phep

ph6p d€u tinh duoc kia kh0ng tinh duo. c
A (km1 A'(km')

DiQn tich c6 tidm ning
truqt 16 

^
(A + A') (km-)

SINMAP 1r,67 9,67 2,00
uM 15,41 9,67 5,74

Tdng diQn tich c6 tidm nang truO 16 tinh theo ci hai phuonC phAp li 17,42km2
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Glc bln il6 th6ng rd

Tinh tgng
s6 cho

ttrng l6p
th6ng tln
crla tUng
b6n tt6

th6ng s6
ths c6ng
thfic (3)

btng c6ng
cq Cross
Table crla
pMn mdm
Gts tLwts

K6t qua pMn tfch
r€u co lf

v6 phong Ma

Hinh 3. Sd dd khdi thdhien tidn trinh d6n xudt sd liQu ddu vio, c6c bin dd thOng sd, c6c bu6c tinh to6n
trgng sd ve ven hinh phuong ph6p UM 6p dung trong phtn ving trugt l8 & ving H4 Long - Cdm Phi

- Khi xem x6t cU thd kdt que 6nh to6n bdng m0
hinh SINMAP,mSc dir dd qua nhi€u bu6c hi€u
chinh c6c th0ng sd ddu vio nhung mQt sd it didm
hugt sqt 18 xdy ra & khu vuc Ha I.ong - Cdm Phe

v6n xudt hiQn trong kdt qui tinh to6n cria m0 hinh
6 nhimg d6i khOng b6o hda. Theo chtng, nhiing kdt
qui tinh to6n d6 chua thet hSD lf. Day li hAn chd
cria m0 hinh SINMAP vi theo cfuc tilc gii cfra SIN-
MAP, m0 hinh chi thich hqp nhdt cho loqi hinh tnrot
l& theo co chdlan truy€n (tanslation landslide) trong
ddt vi doi phong h6a b6 rdi. Trong khi d6 c6c didm
trugt s?t l& n6i trOn l4i khOng hoin toin tuan theo
co chdnhu vQy (nghia lA fiudt sat l& trong ft;c h6n
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hgp ci & phAn d6 gdc n(rt n€ m4nh vd vqn b& rdi.
vd xdy ra & chAn c6c ta luy dutmg giao th0ng (no
c6 cic t6c dQng cria con ngudi me SINMAP kh6n6
thd tinh duo. c). Mdt kh6c sd didm trugt l& xdy rz

hong ving nghi€n crlu dua vlo tinh to6n ld qu6 i
(chi bao gdm 16 didm c6 quy m0lor vi trung binh)
hong khi d6 ci hai phuong ph6p lai vAn hdnh the<

co chd tridt xudt thong tin tr} nhtng didm trugt ld

hiQn hfiu ddnh4n d4ng vi nQi suy su 6n dfnh suor
ddc cho nhfrng vi tri c6 ti€m neng fugt l&. Nhfne
nguyOn nhAn n6i hen ciing g6p phdn lf giii tai sac

kdt qui tinh to6n cria hai phuong ph6p ld khong
hodn toin tring hgp.



L=._!*;t0 1 2 3km

=. 
s6t boi cAtk6t rm kep dc vla than T"n* f€r

Hinh 4. Kdt qui phAn ving trudt l& & vtng Ha hng - Cdm Phi theo hai phuong ph6p SINMAP vi LIM

- Khi phan tich mdi li€n quan gita rf lO phdn
trdm diQn tich tidm ndng truot 16 tinh theo hai phuong
ph6p vd c6c s(i li6u ddu vdo (bdng 3), ddi v1i cic
ydu td do ddc dia hinh vd thdnh tao dia chdt tf lg
phdn tram di6n tich tidm nang trudt 16 c6c phuong
ph6p tinh dugc kh6 giting nhau ; dfii v6i c6c y€u tti
cdn l4i tt v6 phong h6a + loai sudn ddc + hiQn

trang sft dung ddt - thim thr,rc v{t -+ chidu ddy v6
phong h6a, ti le phdn fidm di-en tich tidm ndng fiugt
l& c6c phuonC ph6p tinh duoc tuong ddi kh6c biQt.

Ddc biQt, ddi v6i ydu td chi€u ddy v6 phong h6a,
su khic bict ney khe l6n. Di€u niy c6 ngffiald khi
st dung cdc sd IiAu ddu vdo c6 d6 chinh xdc cdng
cao, cd hai phuong phdp ddu cho kA? qud tinh todn
cdng gidng nhau. R6 rdng, mtlc db chudn nic crta

cdc sd hAu ddu vdo dd ld mdt nguy4n nhdn, cilng
voi cdc nguydn nhdn khdc nhu dd phdn tlch d tr4n,
tqo ra sV kh,ic biQt trong k€i qud tinh todn phdn
ving bdng cdc phuong ph,6p - m6 hinh sd khdc
nhau.

Bdng 3. Tdng hqp phin bd dign tich tiim nlng truqt 16 theo c6c sd ligu ddu vio
dd phAn ving trugt 16 theo hai phuong ph6p sinmap vi lim

So ligu ddu vio dd phan ving truot l&

(1)

Vo di?ntich tidm ndng fiugt l& tinh theo phudng ph6p

SINMAP Tdng S0 Ci hai phucrng ph6p

(2) (3) (4)

DQ ddc ilia hinh ()
-<20
-20 +30
-30+40
- >40

0,27
63,60
28,23
7,90

l,gg
61,61
2r,46
15,04

0,97
62,74
25,31
10,98

Thinh tqo dia chnt
- Hdn Gai (f3n-rftg)
- Bdi Ch6y (Pr bc)
- C6c thinh tao dia chdt kh6c

96,56
0,1I
3,33

96,99
1,06
1,95

96,75
0,35
2,90

Loai vd phonghod
- SiAlFe
- FeSiAl
- SiAI
- C6c kidu v6 kh6c

76,52
13,52
6,36
3,60

88,45
l,6g
8,63
1,24

87,16
4,57
7,67
0,59
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Bdns 3 (tidp thec

(1)

Stun phnn chia tho hinh th,ii'ngudn gdc

- Src,n thanh Bo do dfit g6y kidn qo
- Sudtn thinh tao do nh0n sinh (bd moong, bai thai

k'hai th6c than)
- Srcln b6c mdn (x6m thgc, nla trOi)
- Sudn tich tu

4,62

1 1,66
22,23
54,38
7,ll

11,40

6,t2
32,16
44,54
5,78

7,55

9,27
26,5r
50,13

6,54- C5c loai sudn kh6c

Hi1n trens stdqng ildt - thim thu. c vf;t

- Rung trdng, rimg thua
- Ddt rdng, cxy bgi, c6 hoang
- Bei thai vat liQu khai th6c than, khu khai ttt6c than

11,26
59,62
26,11

3,01

7,59
69,r5
18,41

9,68
61,83
24,69

- C6c loai kh6c

Chi6u dej vd phong h6a (m)

-<0,5
-0,5 +2
-2+ 5

- >5

0,82
14,52
82,29

2,37

0,00
22,24
66,68
I 1,08

3

0,00
17,85
75,55

6,59

Ghi chri : l. CLc sd liQu ddu vio duo.c xdp theo tht tq mfic dO tin cay vi chudn xic cla tii liQu srl dun

nghia ld ban dd dia hinh c6 dQ chudn x6c cao nhdt vi chidu ddy v& phon_g h6a c6 dQ chudn x6c th{p nh{t

2.DiQntich tidm nang trugt l& tinh theo ci 2 phuong ph6p duo. c hidu nhu diQn tinh md ci hai phuor

ph6p ctng tinh dugc nhu dd ligt ke & cQt 3 bing 2.

rfr IUAN VA UOr Sd od XUAT cfly cdn thidt vi khong dfr d6p (mg yeu cdu dii li(

phln ving ti€m ndng fuqt r& & ving He.rnng "- ;:l:Hxt "?il"TTl;:J"?filfoa 
hsc vi tht

Cdm PhA du-d.c t{p ttrd t6c gi|!ti6n hdnh bing th&

nghiQm phuong pttap 4p band6 chi sd dn dinh sucrn Qua kinh nghiQm 6p dgng hai phucrng ph6p kht

a[c SlptUep (aCi Oienit o nh6m c6c phuong ph6p nhau dd phAn ving tidm nang truqt 16 6 ving I
v4t li) vA phudnC phep chi sd trugt 16 LIM fOei aien lnng - Cdm Phi, chfrng t6i c6 mqt sd dd xudt sau

cho nh6m c6c phuong ph6p ttrdng ke). S0 liQu dAu - Vdo thdi didm hiQn t4i, ngudn dfi liQu sin r

vio cdn ttridt cho hai phuong ph6p duo. c chidt xudt hdu nhu ddi v6i moi midn fann tfrO ld c6c bin dd d

tt c6c bin dd hign c6, inh m6y bay vi vQ tinh, c6c hinh vd dia chdt ti lg 1: 50.000. D6 li hai ngudn
tdi liQu d6 cOng bd vn kdt qui kh6o s6t thuc dia li€u c6 mtc dQ tin cQy cao nhdt c6 thd srl dgng tror

cing v6i phin tich mdu. Kdt qui tinh to6n cho thdy phAn vtng tidm nani 1,ugt l&. Ngodi ra cdn c6 tl
phAn ving tidm ndng truqt l& cfra hai phuong ph6p ihem nhfng ban dd & mfrc d0 tin cAy thdp hon nhu
li khOng hoan toan gidng nhau. Ngodi c6c nguyen d6 phan bd cudng dQ mua (noi suy tt sd liQu qu

nhan nhu co s& lf ttruydt cfra hai phuong ph6p kh6c tr6c cfra c6c tr4m kni tugng) vd so dd hipn trang

nhau vd sti luqni didm trugt s4t l& d6 xdy ra trong dung ddt (c6 thd dg ddng thinh l{p tr} phan tich ir
virng qu6 it, cdn mQt nguyen nhAn r{t quan tro,ng vQ tinh vd miy bay). C6 thd srl dung nhfrng ngudn

d6n dch kdt qui khong hodn toin gidng nhau n6i fiQu ndy vi tii lipu khf,o s6t tilqt lE ttrgc tddd thnr

rren li c6 nhidu ngudn dil liQu ddu vio chua th0t l4p bin dd phan vr)ng ti€m neng trugt t& 6 dien ti
d6p ung dfr dO tin cfly yOu cdu. Bii hoc rft ra tt lon (quy m0 vr)ng, midn, tinh) khi sfr dgng phuo

c6ng rinh nghien ctu ndy li viQc lqa chgn phuong ph6p chi sd trugt l&. Chfrng tOi cho ring v6i ngu,

ph6p tnrdc hdt phii xudt phet tt thu. c td sd liQu hic.n dt liQu chi 6 mfrc nOu trOn thi dD c6 "cd guong 6

c6. KhOng n€n qu6 tin tuong vd tim c6ch 6p dung s& dgng c6c phuong ph6p, m0 hinh tinh to6n ph

c6c phuong phap, mO hinh tinh to6n phfc tqp ndu 4p hon ciing chua ch6c c6 hiQu qui hon so voi vi

ngu6n ,d fie" aau vio hi-On c6 chua dat mfrc dQ tin 6p drpg phu rng ph6p chi sd nuot l&.
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- C:hi ep dgng c6c phucmg ph6p, m0 hinh tinh
to6n phrlc t4p khi dd c6 ddy dfr c6c ban dd dt liQu
ddu vio & tf lg 1:50.000 hay chi tidt hdn vdi mtc
d0 chinh x6c vd tin c{y cfor thidt.

- Trong hodn cinh sd liQu hiQn c6 ciing nhu kinh
nghiQm cfra c6n bQ ktoa hoc & nudc ta hipn nay, nen
chfr frong 6p dqng c6c phucmg phip chi sCi truot l&
vi chfng don gi6n vi quan trgng nhdt li ngudn sd
liQu ddu vio m6 (khong b6t buQc phii c6 drt ufit crtt

c6c loai sd liQu, c6 ddn d8u srl dung d€'n ddy) rdt phn
hqp vdi hQ thdng dii liQu chua h€ thdng vi ddng bQ
nhu & nu6c ta hiQn nay,

- Khi 6p dqng bdt crl phuong ph6p, mO hinh tinh
toan ndo ciing n€n thr;c hiQn kdm theo phucrng ph6p
chi stf truot l&, vi phuong ph6p niy dE 6p dung vd
kdt quic6ttrdding nhu mot cong cu ddi s6nh, nhim
xem x6t hiQu qui c&a phuong ph6p, m0 hinh tinh
to6n dang 6p dqng.
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SUMMARY

Landslide zoning in the Ha Long - Cam Pha area using
stability lndex Mapping and Landslide Index methods

Landslide zoning and forecasting works have
been canied out over for 15 years in Vietnam. Since
then, many numerical methods and models original-
ly developed by intemationalgeoscientists have been
aftempted in various research projects in different
localities, but none of them actually shows good
result. This has been explained by a number of
causes, among which the shortage and incompati-
bility of available data required as inputs to these
methods and models appear to be the critical.

Through the application of the stabilig index
mapping (SINMAP) method (considered as the
representative for physical-based methods) and the
landslide index method (LlM, as the representative for
statistical-approached methods) in the landslide
zoning in the Ha Long - Cam Pha area, this paper
shares comments and guidelines on the selection
of suitable methods for the landslide zoning and
forecasting works.

Ngdy nhdn bdi : 10-4-2007
Vi€n Khoa hoc Dia chdt & Khodng sdn
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