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BAN CHAT CUA MO HINH SINMAP VA
~ YEU CAU KHI AP DUNG VAO THUC TE
(LAY VI DU G THUNG LUNG SONG KY CUNG - LANG SON)

I. DAT VAN DE

Viéc itng dung mo hinh SINMAP viao nghién
ciru trugt 16 & viing Lang Son d3 duoc ching toi dé
cap trong cac cong trinh [1, 3, 4]. Qua thuc t& nghién
clru, chit loc nhitng két qua tir thyc t& khi van hinh
md hinh, v&i viée phan tich ban chét cla mo hinh
SINMAP, cac tac gia bai bao xay dung so d6 khoi
mo phéng nhitng cong viec chinh khi van hanh
SINMAP vio nghién cre & Viet Nam. Hy vong két
qud phan tich va luan gidi cha ching t6i, phdn nao
gip ich nhimg ngudi quan tdm dén linh vyc
nghién ctru vé mo hinh ip dung cho nghién ciru tai
bién dia chat. Mot linh vuc tuy khong moi trén the

FS = stabilizing forces
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LE CANH TUAN, NGUYEN LINH NGOC
DANG VAN BAO, NGUYEN XUAN NAM

giti, nhung it khi deoc ap dung & Viét Nam. Cac
tac gia bii bdo mudn khuyén cio, su thinh cong cha
phuong phap nghién ciru MO HINH phdi c6 sy ket
hop hii hoa va hieu qui clia cic theé he cac nha
khoa hoc. Py 1 viec cdn lam trong xu thé hoi
nhap qudc t&,

II. BAN CHAT CUA SINMAP

V& miit 1y thuyét, ngudi ta danh gia do 6n dinh
mai dic bing ty s6 giita cac luc gilt 6n dinh (stabili-
zing forces) va cac luc gay trugt (destabilizing forces)
thé hign trong cic hinh* va bing cong thirc :

6]

destabilizing forces

trong d6 : FS - he s6 én dinh sudn déc (swon déc
én dinh néu FS = 1 va ¢ kha nang x4y ra truot 1&
néu £S < 1), C, - lue dinh két déi ré cay [N/m’}, Cs
- luc dinh ket cha dat [N/m], 8- goc nghiéng sudon
déc [°], ps - dung trong wét clia dat [kg/m’), p, -
dung trong ca nude [kg/m3], g - tri 58 gia téc trong
trwémg {9,81 m/s’], D - bé ddy biéu ki€n (bé ddy
thang dimg) cla d4t [m], D, - chiéu sau myc nudc
ngim [m), § - gbc ma sat trong cia dat [°).

Viéc img dung tryc ti€p phuong trinh 1y thuyét
(1) vio thuce t& 13 khong kha thi vi cic 1§ do sau :

1) Cé qué nhiéu thong sé cdn phdi xac dinh va
diéu nay rét ton kém.

2) Phdn 1ém céc thong s6 trong phwong trinh trén
cb gia tr] thay ddi theo thdi gian v khong gian, nghia
1a gia tri cla chfing ¢6 tinh bét dinh (uncertainty),
cb th€ d& ding nhan thdy didu ndy khi trong thire t€

Dp_ gsinfcost

cing tai mot vi tri 14y méu, gid tri C, xic dinh tai
l4n 14y miu nidy lai khic véi gia tri cha né tai 14n
14y miu khéc ; diéu 86 c6 nghia, thay vi st dung mot
gia trj ¢6 dinh cfia mot thong s6, ngudi ta thudng sit
dung mot khodng gia tri (cin trén va can du6i) d€
dac trung cho thong s6 do6.

Trén co s6 img dung cac k&t qua nghién ciu,
cac tic gid cia mo hinh SINMAP d3 bién déi phirong
trinh 1¢ thuyét (1) c¢6 tinh dén tinh khong b4t dinh
clia cic thong s6 va dua ra phuong trinh (2). Tdt cd
chc thujttoan déu 14y phuong trinh (2) 13m nén tang,

. R a
- —_— — tan
C +cos 9[1 mm( * ,l)r] ¢

SI=FS=
5 sing

(2)

* Hinh lavab[2]
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III. UU DIEM CUA SINMAP

Chi ti€t vé mo hinh SINMAP, c6 thé tii trén
Internet tai dia chi http://www.engineering.usu.
edu/dtarb/ [5] ciia trudng dai hoc Utah (Hoa Ky).
Tat ¢4 co sd 1y thuy&t vi cac phwong trinh, cong
thirc din giai dwoc chirng minh va trinh by cu thé€
trong huéng din st dung clia mé hinh,

U diém thir mhét cia SINMAP 13 viée tich hop
todn dién vao phdn mém GIS ARCVIEW duoc st
dung rat rong rai & trong nudc va trén the gii. Chinh
nhd viéc tich hop nay nén mét s6 thong s6 clia phuong
trinh (2) dugce tinh toan hodn todn ty dong nhd cac

modul ¢é san trong phin mém GIS hay trong mo
hinh (hink 1), vi du cac dai luong a va @ ¢o thé
tinh duoc tir mo hinh s6 dia hinh (DEM). Nhu vay,
thay bing phai sk dung t&i tam thong s6 nhu &
phuong trinh 1§ thuyét, npudi st dung SINMAP chi
cdn cé sdu thong 56, trong dé ba thong s6' g, p.. p,
It hdu nhu bdt dinh 461 voi mdi loai dit hay déi
tuong dia chdt duge nghién ciru. D6i véi ba thong
$6 ¢6 tink bdt dinh con lai, TIR, C va ¢ . nguoi si
dung SINMAP cdn phdi xdc dinh cdc khodng gid
#ri (tirc 14 cac gia tri cin trén va can dudi) dic trung
cho timg loai dat hay d6i tugng dia chdt duge
nghién clu.
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Hinh 1. V6 s8 cac dién tich thu gom nudc don vi (b) dugc tinh toin ty dong nho sy tich hop ciia SINMAP
voi cic phdn mém GIS du6i dang cic chdm miu den (a)

Ut diém thir hai cia md hinh SINMAP 1a cho
phép phén tich va danh gia truot 15 trén co s& phan
chia todn bo dien tich nghién cru ra thinh nhiéu
viing hiéu chinh (calibration region), mdi viing bao
g6m mot hay nhidu loai dat/vé phong héa cb cic
dic trung gin gidng nhau. Vi de nhom cac thinh
tao trdm tich luc nguyén cd thé gop thinh mét viing
hi¢u chinh, nhém céc thanh tao luc nguyén - phun
trao thanh mot ving, nhém cac da xam nhép acid
thanh mot viing... Viec phan nhém cac viing higu
chinh 1A phu thudc vio quyét dinh cla ngudi si
dung, nhung phai ddm bdo tinh twrong ddi déng nhat
clia cc d6i tugng trong mot nhém.

Uu diém thir ba cia md hinh SINMAP 13 cho
phép can chinh (calibration) mé hinh dua trén cac
ket qua quan tric thyc t& cic di€m trugt id va hiu
chinh cic gia tri cla cic thong s6 dac trung cho
tirng loat ddt/vd phong héa, trén d6 cac diém tnrot
1& x4y ra. Sau khi thuc hién cac tinh toan, mé hinh
s& dura ra mét s8 ban dé, hinh v& va biéu bing tro
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giftp viéc phan tich va danh gia k&t qua chi s8 on
dinh swém ddc, Mét trong s6 d6 12 bifu dé suén
déc - dien phan b6 (hink 2), trén dé thé hién vi tri
cic diém trugt 1& trong twong quan voi cac doi
chua bio hoa - ¢ thé bio hda - bio hoa va véi cac
khd nang (xac suft) xdy ra trugt 16. Khi thay déi
clc gia tri gan cho cic thong s6 cla phuong trinh
(2), vi tri cla cac di€m trugt 1& s& thay déi trong
teong quan véi cic déi n6i trén, Diéu nay gitp cho
ngudi si dung SINMAP d6i sinh duoe vai két qua
diéu tra thuc dia (vi du mot didm truot 15 xdy ra
sau mot tran mua 1én, nd phai ndm trong déi bio
hoa), nhy viy danh gia duge ket qua tinh toan clia
mo hinh,

Ngodi ba wu di€m trén, SINMAP con cho
phép ngudi sir dung tich hop cic yéu 16 khic nhu
cic hoat dong nhan sinh, cic tac dong cia dit
gy, dong dit, "duwdi dang cdc ving cdn chinh" dé
tinh toan. Vay : SINMAP 1 mé hinh mé& (open
model).
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Hinh 2. Cac viing higu chinh vi cac di€m trugt 1& trong méi trong quan véi cac doi bdo hoa - chua bio
hoa... tai thung ling song Ky Cing - Lang Son

IV. HAN CHE CUA SINMAP

Péi sanh gitra phuong trinh (1) va (2) s€ thay,
mot phdn sai s6 xudt phat tr phuong trinh (2) do
loai bd céc thong s6 & phuong trinh (1). Nhung
buéc chiing ta phdi lim nhw vay, néu khong, khong
thé tinh toan dwoc ! Theo chiing toi, day 14 thuat
toan ma ching ta phai thira nhan va khong nén ban
tam, vi tic gid cia SINMAP di c6 cic nghién ciru
thue t€ trudc khi quing bd md hinh cla ho trén
toan the gidi.

Thit nhat : SINMAP chi nén ap dung véi cic
nghién cru cia cac ving chi ti€t. Nghia 14, ty le
cha ban d8 dia hinh cing 14n cang 6t (it ra 14 tir
1/25.000). Vi chi ti€t nén moi nghién clru vi di
liéu ddu vao phai tinh dén d6 chinh xac, din dén
tén kém.

Thir hai : SINMAP chi 4p dung cho cic loai
hinh trwgt néng, tragt theo co ché lan truyén trén
céc sudm phdi tén tai VPH hodn todn (dai litomar).

Nén xay dung DEM bing phin mém ArcInfor
(phin mém niy cho d6 chinh xic cao, vi tic gia
ctia mo hinh SINMAP ciing khuyén cio).

Thir ba: DEM 14 dit ligu ddu vio dugc xem nhu
quan trong nhat trong SINMAP, nén khi van hanh

nén ngudi sit dung khéng chudn bi 6t cac dit lidu
d4u vio, ban dé thianh phdm s& khong hodn toin
diing voi thyc t€. Khi d6 SINMAP sé n6i suy sang
ca nhiing ving vach d6c hodn todn 13 d4 géc, khong
hé ¢6 16p phl. Diéu nay trai v&i thuit toidn ma
SINMAP da dé cap.

V. NHONG YEU CAU TRONG VIEC UNG
DUNG MO HINH SINMAP

1. Phii sir dung duge mot s6 phin mém GIS
Lay vi du nhu moét 56 phdn mém sau ;

- Diing phdn mém ENVI cho viéc xir 1y, phan
tich dnh,

- AcrInFor d€ xay dung DEM,

- MaplInFor, Rookword d€ x4y dung cic ban dé
dia chit, dia mao, chiéu ddy vd phong héa,...

- SOTER d€ x4y dung so dé thanh phin co giéi,

- X 1§ lwgng mwa va bdc hoi nhd sy trg gitp
cia RAIBOW,

- STATISTICA d€ kiém tra cac tap miu,
- Acrview d€ tich hgp SINMAP.
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2- Phii cé kién thirc v€ dia chit
&) Giai doan trudc thue dia

Kinh nghiém truyén théng di khing dinh, cong
viec nghién clru trudc thuc dia 13 rat cdn thit, day
13 khau then chét, mang tinh dinh huéng cho bubc
tiép theo. Thi du nhu, d&€ nghién ctru trwot 18 tai
mot viing ndo db, cic tic gid phai phan tich inh,
bidn dé dia hinh d€ khoanh cic diém trugt 1§ trén
dé. K&t qud cla viéc phan tich trén chi cho ngudi
nghién ciru huéng tip trung vio cic khu vuc trong
tam. Néu khu vyc nghién citu qué lon, viéc phan
tich anh dé& tim ra cac ving "chia khéa" 1i rdt quan
trong. Cac ving "chia khoa" sé€ 1i nhitng dap an
cho cic ving tuong tu khac, khi ching ta khéng
thé ti€p c4n ching bing cac khio sit thuc t€,

Ngoii ra con phdi thu thap, xif 1§ hang loat cac
thong tin khac nhau nhu cac tai lieu di nghién citu
trude dd, cac théng tin tir interet,...

b) Giai doan thuc dia

Pay 12 thai didm déi sanh, ki€m tra cic két qua
nghién ctru trwde thye dia. Phai tién hanh higu chinh
két quad ngay tai thyc dia. Khi ap dung SINMAP
viio nghién clru trugt 13, ngodi viec xac dinh chinh
xéc cac diém truot (vé quy mo, dic tinh vi tinh
chat cia thé truot,...), cdn phan loai cic thé truot
ngay tai hién trwong. Viéc 1am ndy gidp ngudi sa
dung SINMAP loai bd cic diém truot khoéng ding
v&i ban chit cta md hinh lai xudt hién trong khi
x4y dung ban dé hién trang truot 18, Viec phan loai
trugt chi co thé thanh cong khi nghién ciru ngodi
thye dia.

Vige 18y miu phan tich cac chi tigu co 1y ciing
rit quan trong, quy cach 14y miu phai tuin thi cic
budc vé k¥ thuat 1ay miu nguyén dang trong DCCT.
Béng thi 12 viec nghign ciru vé& VPH, 16p phi thue
vat, thinh phan co gidi dat, cac nghién citu vé dia
chit, dia mao,...

Nghién ciru t6t & thue dia gilp ngudi st dang
loai bd cic mit han ch€ clia SINMAP va luan gidi
sat voi thue 6,

3. Phdi biét phin tich va kiéa bin chit cia mo
hinh

P& van hanh SINMAP, dit liéu quan trong nhat
12 mé hinh s6 do cao (DEM) :

Trén co s& bdn d6 dia hinh 1§ 1& 1:25.000 duoc
s6 hoa & dang vector (cic duong ddéng mirc dia
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hinh vi cic di€m do cao duge s6 héa va gan thude
tinh do cao), D¢ an di xay dung ban dé do déc dia
hinh & dang raster (dang ludi 6 vuong trong d6 gia
tri gan cho médi & vuodng biéu thi cao 46 tai tam diém
& vudng) co dé phan dii 10 m (méi 6 vudng cb kich
¢ 10 x 10 m) cho timg ving nghién ciru riéng biét,
Déng thai st dung modul TOPOGRID ciia phin
mém GIS ARCINFO d€ xay dung mé hinh s& dia
hinh vi ph4n mém niy duogc biét dén nhu 13 cong
cu c6 th€ tao ra mé hinh s6 dia hinh t6t nhét trong
s& cic phin mém GIS thuong mai hién cb.

Do cac modul x4y dung DEM clia cic phdn mém
GIS thuong mai chi st dung thuat toan D8 (trong
56 8 huéng B-DB-D-DN-N-TN-T_TB todn bo dong
chiy chi chdy v& mét hudng cb dia hinh déc nhat)
nén san phdm DEM thuong c6 dé chinh xac khéng
cao. Didu ndy thé hién rdt 15 & cac ving twong doi
bang phéng, khi he théng séng sudi tao ra tir md hinh
s6 DEM thudng khong tring khit véi hé théng song
sudi thuc t& D€ nang cao théem mirc d§ chudn xac
clia DEM, ngoai viéc sit dung hé théng song sudi
da s6 hoa, dé an con két hop st dung cic thudt toan
dong chdy Doo (dong chdy s& chdy vé tit ca cac huéng
va lugng nuée chdy mdi huéng ty 18 véi do déc dia
hinh theo huémg d6) do D.G, Tarbonton [5, 6] d& xuat,

Ngoii viéc x4y dung DEM, cac dir ligu khac
nhu cic loai ban dé/so d6 chuyen dé déu phai xay
dung déng bo, nhat quan, dit khoit phai ki€m
nghiém, nén chinh cho sat véi thue & Difu ndy s&
gip cho SINMAP dy bio phan viing tiém ning
trrgt 16 chinh xic hon.

VI. VAN DUNG SINMAP VAO NGHIEN CcUU
1. Khai quit viing nghién cirua

Viing nghién ciru c6 dién tich 45 km®, ndm
trong thung ling séng Ky Ciang, kéo dai tir thianh
phé Lang Son sang phia tay, toi cde Khanh Khe,
Toan bé dién tich chay mé hinh ndm trong to ban
dé Chiic Binh (F48-82-A-d) ty 1 1:25.000.

Lang Son 14 mot tinh mién niii nhung co dia the
twong dai thip. Dang dia hinh phé bign chii y&u 1a
nii thap va ddi. Nhigt do trung binh nam 13 21.2 °C,
Lang Son nam trong khu vyc it mua, lrgng mua
trung binh ndm A 1.450 mm, ritng nguyén sinh chi
chiém 10 %, rimg tréng chi€m 50 %, con lai 14 dat
nuong rdy va cu dan sinh séng.

Cic da tham gia véo cau triic cia nén méng chi
y&u 13 san két, cit két xen bot két, da phién sét mdu



xam vang, cat bot két miu xam lyc nhat, ryolit,
ryolitporphyr miu Iuc sdm, aglomrat vi tuf thudc
he ting Khon Ling (T.ak!) vi hé ting Tam Danh
(Tzatd), ngodi ra con ¢b da voi cla he tdng Bic Son
(C-P3bs), da trdm tich luc nguyén chita voi clia he
tdng Lang Son (T./s), hé ting Bic Thuy (T,obt),
chi€ém da s6 dién tich (70 %) 13 da phun trio acid
(ryolit). V& phong héa c¢6 chiu ddy trung binh tir
2,5 d&n 3,5 m, mang lu6i thiy vin kha phat trién,
g6m nhiéu nhanh su6i nhé chdy vio hé théng song
Ky Cang, doc theo chiing phit tri€n manh sudn xam
thue, do ddc trung binh cia dja hinh 17-20°,

Trugt 10 khéng phd bién trong todn viing nghién
ctre, chinh vi the ngudi sit dung SINMAP phii lira
chon khu vyc thich hop d& ap dung. D€ lya chon

vimg chay mo hinh, tac gid phai tién hanh cic budc
nghién citu rdt hé théng theo mo hinh so dd khéi.

a) D@t ligu ddu vao cla M6 hinh SINMAP

T4t cd cac théng s6 ddu vio cia mé hinh dugc
mo phdng trén so d8 khdi (hink 3). Trong db céc
thong s& quan trong d€ chay mé hinh thanh cong 14 :

- M6 hinh s6 dia hinh (DEM) dugc xay dung tir
cd s0 dit litu cda ban d6 s& dia hinh 1:25.000 nhg
s¥ trg giip cia phdn mém Arc/infor 8.02.

- Bin dé (so d6) hién trang treot 16 cha ving
nghién ciru. _

- Cac ban dé chuyén dé (dia chét, dia mao,
VPH, 16p phu thue vat...).

Giai doan trudc thuc dia

|

—

e

Phan tich anh vé tinh,

Thu thap cac tai liéu
anh may bay,

lién quan dén viing
nghién ciu

ban g dia hinh cac ty 18

Thanh [ap cac ban db chuyén dé
{Ban Gd dia chat, ban 6 dia mao,
So d8 VPH, ban a8 Hién trang sir dung dat..,

L

hiéu chinh

;;@rc dia kiém tra danh gia va
A

Xay dung ban aé
hién trang cac diém

L&y méu vé phong hoa,
phén tich cac chi tiéu ca ly

Hiéu chinh cdc ban 48
chuyén dé (Bia chat, dia mao,

trugt 16 vd phong hod...)
L - 1
Xay dung co s& dii liéu va hoan thién cac thdng s6 dau vao

- ” i I Cac ban dé chuyén dé i
M6 hinh 55 phibai thanh pham 84 ligu lugng muta
dd cao (DEM) ¥ (Pia chat, dia mao, VPH...) vé bdc hoi

—7T A
>{ Hiéu chinh s liéu va gan dinh cac théng s8 (pw.ps, T/R,C.$)

—1
Ehay mé hinh SINMAP ]

LBiéu d4 sudn dbc, dién phan bd ]

| Ban d8 mitc 46 bso hoa muse j

L

Phan tich tinh toan két qua, so sanh vdi thue té

L
Né&u chua dat

4
N&u dat két qua

L Hiéu chinh lai cac théng s6 |

[Bén dé phan viing trugt I& thanh pham l

Hinh 3. So d6 kh6i cia m6 hinh SINMAP
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Qua cac mua thyc dia, ching t6i di xac dinh
khu vue chay SINMAP cé 13 diém trugt 16 trong
d6 3 diém trugt xdy ra & canh tinh 16, cé anh
hudng cla viec md dudng lam m4t can bang sudn
déc, con lai 10 diém truot 13 tr nhién theo co ché
lan truyén trong luc. Quy mo cic diém truot 1§
duge phan chia ra lam hai loai : loai 1 (< 50 m%),
loai 2 tir 50 m’ dén 150 m’,

Thye t& nghién citu, chiing toi chia viing 4p dung
SINMAP thinh 6 viing can chinh, Cac ving hiéu
chinh did duge chon lva dya vio nhing yéu t6 co
bdn nhu chiéu ddy vd phong héa, thanh phdn dit,
d6 che phi cla thuc vat.

Ving 1 : Cac trdm tich cacbonat,

Viing 2 : Trim tich D2 Tir khong phan chia,
Ving 3 : Trdm tich luc nguyén - phun trio,
Viing 4 : Trdm tich luc nguyén - phun trio*,
Ving 5 : Trdm tich Iuc nguyén - phun trao**,

2, Gin dinh cic gid tri cho cic thong sé'cia mo
hinh

Vigc gan dinh cac thong sé& trong phwong trinh
(2) duge tinh todn cu th€ d6i voi timg ving hitu
chinh trén co s& cha cac két qua phan tich méu day
v6 phong hda. Ngoai ra con tra cfru cic thong s6
trong cac bang gi tri da dugc tinh toan tir cc nghién
clru cia V.T. Chow (1964), Driessen et al (1991),
Wang et al (1997), De Smedt et al (2000), V.T.
Chow (1964), Wang et al (1997), Liu et al (2003)
USDA (1983) va Raymond (1995). Ban doc ¢o thé
tham khdo cich tinh toan va Iy gidi tai [3, 4]. Véi
cach tinh toAn nhu trén, ta c6 cac gia tri cla cac
thong s6 trong phurong trinh (2) tai viing Lang Son
nhv trong bdng ! va 2.

3. Két qud nghién cim cia SINVIAP

Su tich hgp ciia md hinh véi cac phin mém GIS
cho sdn phim 1 ban d8 cac di€m truot 1& trong méi
tuong quan vdi d6 déc dia hinh (hink 4), Treén ban
d6 ndy, tic gid st dung SINMAP s& cb c4i nhin téng
guan va biét dugc dau 13 thanh tao dia chat dé gay
truot, ciing nhy cac dang dia hinh dia mao, khoang
do ddc ndo... nhay cdm véi truot 1¢ 7 Do dbc dia
hinh duge rit ra tir md hinh DEM véi cac khodng
do ddc 0-2°, 2-5°, 5-8°, 8 12°, 12-25°, va > 259,
cic diém trugt 1& khao sat & thyc dia duoc chéng
ghép len ban d& do d6c cb the thay trong viing nghién
ciru, trugt 16 x4y ra & do déc tr 16n hon 25°,
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Bdng 1. Gia tri gan cho céc thng 88 g, p., 2,

i : 2 Pur Ps
Phan ving hiéu chinh i & g/mg,) & glma)
Ving 1 (trim tich cacbonat) 9,81 L0060 2.022
Ving 2 (trim tich De Tir) 9,81 L.0GO 1.846
Viing 3 (luc nguyén- phun trio) 9,81 1.005 2.415
Vung 4 (luc nguyén-phun trio*) 9,81 1.005 1.900
Ving 5 (lac nguyen- phun trio**}9,81 1.005 1.900

* do tac dong nhan sinh, ** do han ché clia mé hinh

Bdng 2. Khoang gi4 tri {can trén va can dudi)
clia céc théng s6 ¢, Cva TR

C T/R
Ving hiéu chinh ¢ (kg/m’)  (kg/m’)

Ving 1 (trdm tich 28,67 1218 2.000-3.000
carbonat)
Ving 2 (irdm tich
Dé Tir) 10-22 0,01-0,361.212-2.813
Ving 3 (luc nguyén-
phun trio) 19,2-47 0-0,37 684-2.102
Ving 4 (luc nguyeén-
phun trio*) 17,6-39 0-0,32 684-2.102
vines (uonguyen- g 5 1,2-1,9 2.000-3.000
phun trao**)

Céc diém truot 1& quan sit & thuc dja chi yéu
ndm trong d&i khong bio hoa (unsaturated), so it
di€m nam trong d&i bdo hoa va déu roi vao ving
c6 SI < 1, diéu d6 cho thiy cac luc giit én dinh ciia
sudn doc nhé hon lye gay trugt, va cac dim truot
18 nay vin c6 kha nang tiép tc hoat dong.

Cin chinh cac théng s6 diu vio clia mé hinh,
van hanh chay thi mé hinh va déi sanh véi cac diém
truot 1§ d4 x4y ra trén thyc t&, ching t0i lua chon chi
50 SI < 0,5. Véi chi s6 niy, SINMAP cho ta cac ban
d6 dfin xu4t va ban d8 thanh phdm phan vang tiém
nang truot 1 ving thung liing séng Ky Cing (Lang
Son) (hinh 5}, phin m4u dé sAm 13 nhitng ving cd
d6 én dinh kém.

Trén hinh 5 cho thay dién tich truot 1& 16n nhat
trong ving nghién ciru & bd phan sudn nii Khau Ma,
cac ving truot 16 khic tuyét dai da s6 ndm & vi tri
sudn xam thue (khi déi sanh véi ban dé dia mao).
Két qud nay 13 hop 1y vi cac diém truot 1& theo mo
hinh SINMAP cdn mot khoang chiéu dai suon nhat
dinh & phia trén d€ thu gom va tich Ju§ nudc chdy
xudng tac thinh déi siing nudc & vi tri truot 14.
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Hinh 5. Phan ving tiém ning truot 16
(mdu sdm 13 nhitng ving ¢ nguy co trugt 1d cao)

Thye 1€ c6 nhitng noi x4y ra trugt § cac dang dia
hinh khic nhau, c6 nhitng ché rat thodi, tham chi
ngay ca trén da gdc, day 13 han ché€ cia SINMAP
ma chiing téi di phan tich & trén. Céic két qua kiém
nghiem ngodi thuc dia s& gilp ngudi st dung
SINMAP loai bd cac viing trugt 16 ma mé hinh di

noi suy khéng sat voi thuc € Nhu vay, ving
nghién cfru c6 mic 46 truot 16 thap. SINMAP néi
suy cho ké&t qui phi hop véi thuc t&,

Co thé g dung SINMAP vio xac dinh céc
khu vue &n dinh trén mién ndi dé phuc vu cho
cong cudc phat trién kinh t& - xa hoi.
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KET LUAN

SINMAP 13 mot mo hinh md, hodn todn 4p dung
dugc & Viet Nam. Cac wru di€m va han ch& dd duoc
chiing toi phan tich. Két qua cha SINMAP khi thit
nghiém cho mot dien tich rat nhd trong thung liing
song Ky Cing (Lang Son) 13 chdp nhan dugc. Ngudi
chay SINMAP dua ra két ludn trugt 10 trong ving
nghién ctru & mirc do vira, néu cd trugt, quy mo
khong 16n, chi & mirc do vira (201 - 1.000 m’) [6],
truot 16 chi x4y ra khi 6 ddy di cac diéu kign kich
hoat (v6 phong hoa, tham thyc vat, lugng mua...).
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SUMMARY

The nature and requirement of SINMAP model for
practical application (example in Ky Cung river valley
- Lang Son}

The nature of SINMAP is estimated stabilizing
of slope terrain by ratio of stabilizing to destabilizing
forces is given by

stabilizing forces

_ C,+C;
destabilizing forces

Dp. gsinfcosf

20526 [p.g(D-D,)+s(p, - p,)D, Jtang
Dp gsinfcosf

To put a theory of SINMAP into practice, the
users have 1o analyse as well as know clearly the
nature of model. The authors have been applying
the SINMAP model in Lang Son area by this point
of view, to run through many times, parameters
adjustment, combine to check the fieldtrip. Our
opinion is given that SINMAP is open model, that
can be fully applied in Vietnam. Successfully SINMAP
is decided by the users, this mean that they have
got not only experience in GIS, but also know very
well in geology where study area is located.

Ngay nhdn bai : 30-10-2007

Vién Khoa hoc Dia chdt va Khodng sdn,
Truong DH Khoa hoc Tu nhién - DHQG Ha Noi



