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UNG DUNG GIS VA PHUONG PHAP CHI SO THONG KE
TRONG XAY DUNG BAN PO NHAY CAM TRUQT LO PAT
KHU VU'C THANH PHO BAC KAN

Nguyén Tiép Tan, Nguyén Hong Truong

Vién Khoa hoc Thuy lgi Viét Nam

P Vin Virng

Céng ty C6 phan Xay dung va Chuyén giao Cong nghé Thity loi

Tém tit: Khu viec mién niii phia Béc c6 dia hinh swon ddt doc, nhiéu niii cao,...nén truot 16 ddt dién
ra khd phé bién va la mét logi hinh thién tai nguy hiém. Trong nghién ciru nay, hé thong T hong tin Dia
ly (GIS) va phuong phdp thong ké dda doc ap dung dé xdy dung ban do nhay cam truegt 10’ dat khu vuee
thanh phé Bic Kan. Ban do dwoc xdy dung trén co so tich hop co trong so cdc yeu 16 vé diéu kién va
nguyén nhan gay truot lo nhu: dia chat thach hoc, dia mao, vé ) phong hoa, dia chat cong trinh, do doc,
do cao, ... va cac hoat dong cua con nguoi (su dung dcft). Danh gia do chinh xac cua mo hinh chi s
thong ké cho thdy mé hinh cé dé chinh xdc twong doi cao khi cdc diém trieot 16 hau hét xay ra trén cdc
khu viee nhay cam voi truot lo Rat manh va Manh. Khu viee canh bdo truot 16 Rat manh, mirc dam bdo
la 63,83%, tiép do lan luot la cdc ving nhay cam véi truot 16 Manh, Trung binh va Yéu c6 cdc mirc
dam bao dy bao truot la 29,79, 4,26 va 2,13%.

Tir khéa: trueot 6 dat, yéu t6 gdy trueot 16, mé hinh thong ké, canh bdo truot 16 dit

Summary: The northern mountainous region of Vietnam has steep terrain with many high
mountains, landslides are quite common and are a dangerous type of natural disaster. In this
study, GIS and statistical method has been applied to develop landslide sensitive map of Bac Kan
city. The map is built on an integrated basis with weighted factors of conditions and causes of
landslides such as: meteorology, geomorphology, weathering crust, engineering geology, slope,
altitude, ... and human activities (using land). Evaluation of the accuracy of the statistical index
model shows that the model has a relatively high accuracy when the slide points mostly occur on
areas sensitive to landslides Very strong and Strong. The area that is alerted to landslide is Very
strong, the guarantee level is 63.83%, followed by the areas that are sensitive to the slide of Strong,
Medium, and Weak with the slip guarantee level of 29.79; 4.26 and 2.13%.

Key words: Landslide, landslide factors, statistical model, landslide warning

1. PAT VAN PE mién nui phia Bic, do dic diém dat doc, nui cao,
cing hoat dong khai thac sir dung dat khong
hop ly, cac su cd truot 16, sat 16, Iii bun da Xay
ra rat phd bién va thuong xay ra trong mua mua.
Udc tinh, gan 1/4 téng dién tich mién nai phia
Bic c6 nguy co cao trude 3 loai tai bién dja chit
1a truot 16, 10 quét-1a bun da va nut - syt dat, tap
trung chil yéu & céc tinh Lai Chau, Son La, Lao

Truot 16 12 mdt trong nhitng tai bién tu nhién
chii yéu, xay ra hang nam, gay thiét hai dang ké
mot cach tryc tiép va gian tiép dén tinh mang,
tai san ciia con ngudi. O Viét Nam cac nghién
xdy dung ban dd nguy co sat 1 dat dang dugc
quan tdm & khu vure mién nai phia Bic va mién
Trung - Tay Nguyén, dac bi€t & cac khu vuc
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Cai, Yén Bai, Ha Giang, Bic Kan va mot phﬁn
tinh Tuyén Quang, Quang Ninh. S6 cong trinh
nghién ctru & ving nay chiém dén 67% trén
tong sd cong trinh nghién ciru trong pham vi ca
nudce, [1]. Tuy nhién, phan 16n cac nghién ciru
tap trung d4nh gia nguy co sat 16 dt & cap do
khong gian. Céac ban dd canh bao chi cung cap
thong tin vé noi c6 kha ning sat 16, chua thé
hién duoc tan suét, kha nang dam bao ma sy cd
sat 10 ¢ thé xay ra. Phuong phap dénh gia nguy
co sat 1o dat c6 thé 1a dinh tinh hodc dinh luong,
gdm 3 phuong phéap chinh 12‘1 1) phuong phap
phat hlen (cac nha dleu tra xép loai va danh gia
trong sb ciia cac yéu tb gay sat 1o dua trén gia
dinh hodc tim quan trong cua cac yeu t6 dan
dén sat 10. Day 1a phuong phap dinh tinh, c¢6 kha
ning sai s6t do phy thudc vao ¥ kién chi quan
ctia cac chuyén gia); ii) phuong phéap quyét dinh
(dya trén viéc tinh toan va phan tich diéu kién
6n dinh cta mai doc, day 1a phuong phap dinh
lugng c6 do chinh xdc cao nhung chi &p dung
cho pham vi nghién ctru nhé do yéu ciu phai
khao sat chi tiét cac sb lidu dau vao) va iii)
phuong phap thdng ke (du:a trén sy phan bd
khong gian ciia cac yéu to gay sat 1o trong qua
khir 3 phan tich va dua ra du bao vé nguy co
sat 16 trong tuong lai. By la phuong phap dinh
lwong c6 thé ap dung cho viing nghién ciru rong
16n).

Trong nghién ctru nay, ung dung Hé thong
Thong tin Dia ly (Geographic Information
System — GIS) va phuong phép thong ké da
dugc ap dung dé xdy dung ban d6 nhay cam
trugt 16 dat khu vuc thanh phd Bac Kan. GIS 1a
cong cy hiru hi¢u véi cac thé manh trong luu
trir, chuyén ddi céac dang dir liéu khéac nhau,
phan tich khong gian va hién thi ban d6, GIS da
duoc Gng dung rat nhidu dé danh gia va xay
dung cadc mo hinh dy bao trugt 16. M6 hinh chi
s6 thong ké cho phép xac dinh gia tri trong s6
ctia mdi 16p trong timg thong sd tac nhan gay
truot qua phép tinh ti 1€ gitra mat do trugt 1o cua
ting 16p voi mat do truot 16 trén toan ving. TAt
ca cac tac nhan nhu dia chit thach hoc, dia mao,

suon dia chat cong trinh, vé phong hda, mat do
phan cit ngang, phan cit sau, do cao, do dbc,
hudéng dbc dia hinh, hién trang su dung dat,...
déu duogc phan 16p theo cac phuong phap khac
nhau va tinh mat d6 truot 16 theo dién tich tung
16p. Phan mém ArcGIS cho phép chdng céc 16p
theo cong thic vdi céc trong s6 xac dinh muc
dd anh hudng cta cic nhan td dén truot 1& dat,
va tir 46 danh gia tong hop duoc nguy co trugt
16 tai mi diém trong toan viing nghién ctru.

2. CO SO DU LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Co sé dit lidu

Dir liéu thu thap phan thanh 2 loai chinh: (i)
Nhém yéu t6 anh huwong: 36 dbc, dia mao, do
cao, dut gay, thach hoc, mat do song sudi, sir
dung dat va loai dat va (ii) Nhém yéu té tdc
déng: lwong mua, dong dat, str dung dat (hoat
dong cua con nguoi).

- Cac ban d6 xay dung tryc tiép: dugc thu thap
tir cc co quan quan ly chuyén nganh nhu: ban
dd dia hinh, dia chét, dia mao, dia chét cong
trinh, thach hoc, hién trang stir dung dat, ban dd
hién trang truot 16.

- Céc ban dd xay dung gian tiép: ndi suy tir cac
diém do cao va duong déng murc dia hinh tao ra
Mo hinh s6 d6 cao (DEM) va céac ban do thanh
phin nhu d6 dbc, hudéng phoi suon, phan cit
siu, phin cit ngang va ban d6 mat do
Lineament xay dung tir DEM va anh v¢ tinh.

Ban dd hién trang truot 16 (Hinh 1) dugc xay
dung trén ban d6 nén dia hinh ti 18 1/10.000 tr
cac diém truot 1 trén thuc té. S6 lieu vé cic
diém sat 16 duoc ké thira tir két qua ciia dé an
“Piéu tra, danh gia va phan viing canh bao nguy
co truot 16 dat da cac vung mién nai Viét Nam”,
[2]. Tong cong co 326 diém truot di dugc thu
thap, trong d6 279 diém dung dé bién tap ban
d6 hién trang truot 16 va chdng chap véi cac 16p
ban dd trong sd tac nhan gay truot 16 dudi dang
ban d6 s trong moi trudng GIS. Con lai 47
diém truot 16 khong dua vao tinh toan ma ding
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dé kiém tra, danh gia x4c suat dam bao xay ra
truot 16 dat & cac ving duge du bao cd nguy co
trugt 16 manh, trung binh va yéu.
ks
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Hinh 1: Ban do hién trang truot lo dat
khu viee thanh phé Bdc Kan, [2]

2.2 Phwong phap nghién ciru

Phuong phap phéan tich thong ké dya trén
nguyén tic dua ra boi Varnes (1984), [3]: “hién
trang va qua khtr 1a chia khoa du béo tuong lai”
- “the past and present are keys to the future”.
Dura trén nguyén tic nay, trong nghién ctru phan
viing nhay cam vdi truot 10 dat, cac tac nhan
gy truot chu yéu trong qua khir va hién tai
duoc théng ké lai nham dy bdo su xuit hién
truot 16 ¢ nhirng khu vuc co diéu kién tuong tu.
bay 1a phuong phdp dinh luong, dua trén su
phan bb khong gian cia cic yéu td gy sat 16
trong qué khir dé phén tich va dua ra du bao vé
nguy co sat l¢ trong twong lai. Phuong phap
thong ké duoc sir dung nhiéu trong nghién ctru
hién nay va ap dung hiéu qua cho ving pham vi
nghién curu rong.

[ KHOA HOC
Cling tuong tu nhu trong cac phuong phap danh
gia t6 hop céc nhan t6 tac dong téi truot 10, trong
phuong phép chi s thdng ké, gia tri trong s6 cho
mot 16p thong sb anh huong ti qué trinh truot
1¢ dat duoc st dung nham thé hién mirc do tac
dong khac nhau ciia timg nhén t6 t6i truot 16 ctia
khu vuc nghién ctu, va dugc dinh nghia 1a
logarit ty nhién ctia mat do truot 16 trong 16p trén
mat do truot 1o trong toan ban dd. Thang do
logarit cho phép thu hep dai lwong vé pham vi
nho hon. Str dung phan mém ArcGIS dé tinh cac
gia tri trong s (wi)) cho mdi 16p cia timg tac
nhan gay truogt 16 theo cong thuc (1) cua Van
Westen (1997), [4]

Npix (S8i)
s Densclass " Dy_ | Npix (Ni)
Wiy =i Densma =41 Tj_| Mg
P Y Npix (8i)
izl
| ¥ Npix (Ni)

(1)
(Van Westen, 1997)

Trong do:

Wi; - Trong s6 cua I6p i thudc tic nhan gay trugt
16 j

(1) Dj - Mat d6 truot 16 trong 16p i thudc tac
nhan gay truot 16 j

D - Mt d6 truot 16 trén toan b ban do
Npix(Si): Sb pixel (s6 6 hay dién tich) trugt 1&
trong 16p 1 thudc tac nhan gy truot 16 j
Npix(N;): Tong sb pixel (s6 6 hay dién tich) caa
16p 1 thudc tac nhan gay truot 16 j

> Npix(Si): Tong s pixel (s6 6 hay dién tich)
truot 16 thude tac nhan gay trugt 16 j

> Npix(Ni): Tong s pixel (sb 6 hay dién tich)
cua tac nhan gay truot 16 j

Cung véi sy phat trién khong ngimg cua cong
nghé GIS, phuong phép théng ké di dugc tng
dung trong phan tich khong gian cac nhan to tac
dong t6i truot 16, va ban dd chi s6 nhay cam véi
truot 16 dat LSI dugc tinh toan trong moi trudng
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CONG NGHE

GIS dya theo cong thire ciia Voogd (1983), [5]:
LSI= T, Wjxwij (2)

Trong do:

LSI: Chi s6 nguy co xay ra truot 1 dat truot 16 dat
wii: Trong s cua 16p i thudc tac nhan gay truogt
16 j

Wi: Piém s6 (theo phuong phép chuyén gia)
cta tac nhan gay trugt 16 j

n: SO lwong tac nhan giy truot 16 cia khu vuc
nghién cuiru

Ung dung ArcGIS dé tinh cac gia tri trong sb
(wij) cho mdi 16p cua ting tac nhan giy truot 16
theo cong thirc (1)

Trong s& (Wj) cho mdi tac nhin gay truot 1o
dugc danh gia tir 1-9 tuong tng véi mirc d anh
huong dén truot 10 dat truot 16 ciia ting tac
nhén trong viing nghién ciru tir rat thip dén rat
cao bang phuong phip phan tich thir bac -
Analytical Hiearchy Process (AHP), [6].
Phuong phap AHP di dugc ap dung nhiéu trong
danh gia thir bac quan trong cua cac yéu td tac
dong, [7], [8]. Panh gia trong s6 nay theo
phuong phéap chuyén gia, cu thé nhu sau:

Tac nhan gly trugt 16: Trong s
Tac dong kém tdi truot 1& 1-3
Tac dong trung binh tdi truot 16 4-6
Tac dong manh toi truot 16 7-8
Tac dong rat manh téi truot 16 9

Dua vao céc cong thic (1) va (2) trong moi
truong GIS, quy trinh xdy dung ban d6 nhay
cam véi trugt 16 nhu Hinh 2 duéi day:

Tat ca cac ban dd yéu tb tir nhidu dang khac
nhau nhu Mapinfo, Microstation, anh,... déu
duogc chuan hoa lai vé cing lu6i chiéu, quan hé
khong gian ciing nhu khuén dang (ArcGIS) dé
tién hanh phan tich chong chap véi ban do hién
trang trugt 16. Cac thong tin dugc chuan hoa va
gan trong sb theo cac mirc d6 quan trong khac
nhau str dung mé hinh chong ghép thong tin trén

GIS. Trén co s& do, s6 diém truot 16 duge dém
mdt cach chuin xac cho tinh toan mat do va
trong sd cua ting 16p. Voi nhitng loi thé trong
tinh toan va mirc d6 chi tiét dén timg pixel, toan
bo ban db nay mot 14n nita duge chuyén dbi tir
mo hinh Vector sang md hinh Raster, hién thuc
hoéa viéc chong chédp cac 16p theo cong thirc (2)
dé ra ban do nhay cam véi truot 16 dat.

| CAC BAN BO YEUTO I

Chuyén sang

Awctlis PHAN LOP

Chang (Overlay) v
Hign tryng gt dat

TINH DIEN TICH CAC
KHOANH CHIA KHOA

TINH TRONG SO
CHO TUNG LOP

| ' CHUYEN SANG I

RASTER
I'heo cong
thire (2)

TINH CHI SO NHAY CAM NGUY
CO TLD VA PHAN VUNG

Hinh 2: Quy trinh ung dung GIS va
chi s6 thong ké trong xdy dung ban do
nhay cam voi truot lo

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1 Bin dd nhay cam trugt 16 do tic nhan Pia
chit thach hoc

Anh huong cua didu kién dia chit, kién tao
duoc coi Ia mdt nhan t6 co ban gay ra qua trinh
trugt 16 dat, ddc biét thanh phan thach hoc 1a
mot trong nhitng nhan td quan trong nhéat anh
huong dén su 6n dinh cta suon. Cac da co6 do
bén thip dé c6 xu hudng phong hoa thanh cac
vat liéu kém bén virng.

Trén co s& caa ban dd dia chét 1: 50.000 da bién
tap va phan 16p cac thanh phan thach hoc c6 mit
trong khu vyc nghién ciru. Trong d6 da gbc
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thudc hé ting Mia Lé chiém 16,95% va khong
quan sat dugc diém truot 10 nao phét trién trén
hé tang nay. Trong khi d6 trén cac tap da phién
sét den, sét silic ctia hé ting Phii Ngir giita, ciing
¢6 dién tich chiém 16,95% dién tich ving
nghién ciru, thu thap dugce 196 diém truot 16.
Mic du dién tich che phu phat trién nhat khu
vuc nghién ctru, nhung trén céc thanh tao da
phién sét, cat bot két cua hé tang Phii Ngir dudi
chi ghi nhan duoc 76 diém trugt 16. Trén céc
thanh tao b roi D& T chi c6 2 diém truot 1&
phat trién.

Ap dung cong thirc (1) tinh trong s6 cho timg
phan 16p thach hoc, gia tri trong s, tirc mire do
tac dong dén qua trinh truot 10, ciia mdi phan

[ KHOA HOC
Céc qua trinh dia mao nhu xam thyuc, boc mon
tao nén cac bé mat suon 16i 16m khac nhau va
14 nhan t6 tac dong dén truot 16. Tir ban dd Pia
mao ti 18 1/25.000, v&i cac bé mit san béng khac
nhau, da xac dinh dugc hoat dong trugt 16 trong
khu vuc phat trién chinh trén bé mit boc mon
tong hop (260/272 diém truot).

Trong s6 cua tung 16p dugc tinh theo mat do
truot 16 ctia timg 16p theo cong thie (1), két qua
thé hién nhu Bang 2. Trong méi trudng GIS, da
thanh 1ap dugc ban dd trong s6 cho tac nhan Dia
mao nhu trong Hinh 4

Bang 2: Phén 16p bé mit Dia mao va trong
s6 mirc dd tac dong dén trwot 16 dit

16p dugc trinh bay trong Bang 1. Céc trong s6 | Ti Phan lép Sodiem | Diéntich | Trong s6
1a time 160 d bidu didn dudi d 160 ba nhén tregtlo | lop (km?) | cualép
01A1a ung 16p ‘II(_)'C icu dién dudi dang 16p ban EY— 0 ol | 20000
d6 GIS nhu Hinh 2 g Bémit san bing 260-290m | 0 0.04 | -2.0000
Bang 1: Phan 16p dia chat thach hoc va 5 | Bémat smbing 190-230m | 10 134 | 04497
A an s an £ . L X A | Bémit bae mon o
trong sé mirc d tac dong dén truet 16 dat Bf:mai boc mon tong hop 260 16.69 0.2868
Be miit san bing tich ty 4 5.22 -2.7253
Tac 1 S6 diém | Dién tich Idp | Trong sb
nhin Phén ldp motly | Kud) | cialép _—
& | Pagde MiaLé) 0 2,63 -2,0000 TRONG 56
— — W -2.7253
g |Da Phlelz se.t\den, sét silic 196 263 14401 =
& | (Pha Ngit giira) [-0.4492
“& | Da phién sét, ct bot két Wo.20es
3| oni N du) 76 6.24 03712
K]
A | Cugi, soi. cét sét Dty | 2 4,02 -3.5691

Bia chat_Thach hoc
TRONG 55

W -3.5691

H-z

M -0.3712

I 1 .4401

=y

Hinh 3: Ban do gid tri trong sé cua tac nhdn
dia chat thach hoc tac dong den truot lo
3.2 Bin db nhay cam trugt 16 do tic nhan Pia

mao

Hinh 4: Ban d6 gid tri trong sé cia tac nhdn
dia mao tac dong den truot lo

3.3 Ban d0 nhay cam trugt 16 do tic nhin Vé
phong hoa

Ban d6 Vo phong hoéa ti 16 1/25.000 dugc phan
16p theo truong dia hoa twong quan voi thanh
phin vét chat ciia dat da, 14 mot trong nhiing
nhén t6 quan trong gay trugt 16. Trong pham vi
vung nghién ctru phat hién cac déi Ban phong
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hoéa va Tich ty trim tich 1a nhiing 16p vo phong
hoa phat trién rong rdi nhat, 1an luot chiém 36%
va 25% dién tich khu vuc. Tiép d6 1a d6i Tich
ty hon hop, chiém 17% dién tich khu vuc. Tuy
nhién, truot 1o phat trién manh nhét trén déi ban
phong hoa, tich ty hdn hop va sét litoma (Bang
3). Trong moi truong GIS, da thanh 1ap duoc
ban d6 trong s6 cho tac nhan vo phong hda nhu
trong Hinh 5

Bang 3: Phén 16p vé phong héa va trong sb
mirc d9 tac dong dén truot 16 dat

Tac - S0 diem | Diéntich | Trong so
agn | PRAMIOD s | 16p () | cia lop
& |DPhgoc Davoi 0 162 | -2.0000
= | Ddiban phong hoa 135 7.43 0.3344
g Do sét (Litoma) 26 267 | -0.4285
o+ | Pditich ty tram tich 16 5.22 -1.7038
” | Déitichtuhénhop | 98 357 | 0.7343

Hinh 5: Ban do gid tri trong sé ciia nhan t6
vo phong hoa tac dong den truot lo

3.4. Ban d6 nhay cam truot 16 do tic nhén
Dia chit cong trinh

Nhan t6 Dia chat cong trinh 1a mdt trong nhiing
nhén té quan trong trong dénh gia truot 1o dat.
Céc thong tin vé dia chat cong trinh bao gom
cac thong tin vé céc dang suon dbc. Vi vay,
trong nghién ctru nay da su dung phan loai 02
dang suon dc tir ban dd Dia chit cong trinh d

c6, 1a suon cét xén va sudn tu nhién. SH luong
diém truot 16 xdy ra trén sudn ty nhién nhiéu
hon trén sudn cit xén nhung khong khac biét
hoan toan.

Ap dung cong thirc (1) tinh mirc d6 tac dong cua
tung loai suon 1én qua trinh truot 16 ctia khu vuc
nghién ctru cho két qua nhu trong Bang 4.
Trong mdi trudng GIS, ban db 16p trong sb thé
hién mirc d§ anh huong cua hai loai suon dia
chit cong trinh dugc trinh bay nhu trong Hinh
6

Bang 4: Phén loai swon PCCT va trong s6
mirc d9 tac dong dén truot 16 dat

Tac Phin 16 So diém | Dién tich Trong 50
nhin o treot 16 | 16p (km?) | cua lép
Sudm )

dia | Swoncatxén 122 2.02 -0.1155
chat

COBS | Suom tynhién | 160 2164 | -2.2158
trinh

Hinh 6: Ban d6 gid tri trong sé cia tac nhdn
suwon DCCT tac dong den truot lo

3.5. Ban d6 nhay cam trugt 16 do tac nhan
Sir dung dat

Hoat dong nhan sinh, hién trang st dung dat
la mot trong nhitng tdc nhan anh hudng lon
dén truot 16. Trong do, trugt 10 phét trién
manh nhat trén cac hinh sir dung dat lam giao
thong, do thi, va ring san xuat (Bang 5).
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dung dit duoc trinh bay nhu trong Hinh 7.

Trong mdi trudng GIS, ban d6 16p trong sd
thé hi¢n mirc ¢ anh hudng cua hién trang st

Bang 5: Phén loai sir dung dit va trong s6 mirc dd tac dong dén truwot 16 dat

T Phin 16 SO diém | Dién tich Trong s T Phén 16 S diém Dién tich Trong s0
op treotle | 16p (km?) | cialép op trwotlo | 1op (km2) | cialép
1. |Dat bang trong ciy hang 7 0.6276 | -0.0697 | 19. |Dét tréng lha nudc con lai 2 09399 | -1.7263
nam khac
2. | bat quoc phong 2 0.2713 -0.4838 20. | it trong lua nwong 1 0.0019 3.7845
3. | Pitcho 0 0.0180 | -2.0000 | 21. |Da nuomg ray tong cay 12 0.2526 1.2672
hang ndm khac
4. | Pt co di tich. danh thing 0 0.0012 -2.0000 22. | Pitnong nghiép khac 0 0.0055 -2.0000
5. Eg‘ co 50 gido dyc - dao 3 0.2941 | -0.1590 | 23. |Détnghiatrang, nghia dia 3 0.1785 0.3403
6. | Dat giao thong 32 0.9554 1.0299 | 24. | Détotaido thi 67 3.4593 4.207
7. | Dét cong trinh ning hrong 0 0.0155 | -2.0000 | 25 | D& khoanh nubi phuc hoi 3 0.0552 1.5140
= = = Timg san xuat
8. | Dt bai thai, xir Iy chat thai 0 0.0242 -2.0000 26. | Pt trong rimg san xudt 37 1.4159 0.7817
9. | Dat dbi nni chua st dung 12 0.3919 0.9402 | 27. 3?;“ c6 rimg fr nhién sin 16 3.2030 -0.9007
10. | Bét co sd thé duc - thé thao 0 0.0548 -2.0000 28. | Dt cd rimg trong san xuat 25 5.1088 3.6109
11. | Dét co so vin héa 0 01627 | -2.0000 | 20. | D& ©o so san xuat, kinh 2 0.3632 | -0.7755
doanh
12. | Dét co s6 dich vu v& x4 hoi 0 0.1237 | -2.0000 | 30. ?ﬁi‘: cho hogt dong khoang 0 0.0164 | -2.0000
B A Pat san xuat vit lidu xdy
13. | Ditcosoyté 1 0.0479 0.5572 | 31 R 3 0.0522 1.5698
dung, gom sit
14, | Dt wong cdy hang ndm ), 00307 | -2.0000 | 32. |Dal song ngoi, kénh, rach, 14 1.0082 | 0.1494
khac suoi
15, | Dat ong cdy cong nghicp 5 0.2880 0.3728 | 33. | Déttin nguong 0 0.0004 | -2.0000
lau nam
16. | Dét tréng ciy 1au nim khac 15 0.8718 0.3638 34. | Détton gido 0 0.0023 -2.0000
17. | Dat wong cdy &n qua law) 4 0.2105 | 0.1754 | 35 |Da w0 co quan. cong 2 0.1458 | 01372
nam trinh sy nghigp cua nha muoc
P o . Piat chuyén nudi trdng thuy
18. | Bat chuyén trong lha mude 10 2.2105 -0.9721 36. . . = 2 0.4016 -0.8760
san nudc ngot

Hign trang s dung dat

Hign trang st dung g3t
[IeHk oyt RSk
I P [ HmuK CIRSM
[IpcH[ e RSN

TROMS 56 IoDT Mg CIRST
- Mo g sk
o Edz.639 oaT e [Esks
Moces  Czros oL ok 5K
109 27728 [Dora[ o 1500
16094 32189 [Ipsc [JnHk TN
10455 El3.4657 o7t MlnkH CITON
[Cz.z0ze  M3.6109 JowvH CwTo 75
[Clz.assa 42047 CJowH oot TSN

Hinh 7: Ban dé Hién trang Sur dung dat va gia tri trong 6 tac dong dén truot 16

3.6. Ban d6 nhay cam truot 16 do tic nhan dd cao dia hinh
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Do cao dia hinh 1a mot yéu t6 lién quan chit chd
t6i qua trinh truot 16 dat. Dé phan tich mirc do
tac dong cuia cac mirc d9 cao khac nhau tédi qua
trinh trugt 19, tlr ban d6 dia hinh 1: 10.000, md
hinh s6 d6 cao (DEM) duoc ndi suy tir cac diém
d6 cao va dudng dong murc dia hinh voi d6 phan
giai 10 m

Bang 6: Phan 16p theo d§ cao dia hinh va
trong s6 mirc dd tac dong dén truot 16 dat

I e | o] g [
o 9008-12465 | 17 2.94 -0.6980
£ 2 [12465-15036] 76 737 -0.1195
=2 115036-176.95] 124 728 0.3823

25 (1769521152 59 4.90 0.0355

2% [a1s2-31701] 0 1.26 -2.0000
A 276 23.75

Hinh 8: Ban d6 gid tri trong sé cia tac nhdn
do cao dia hinh tac dong den truot lo

3.7.Ban d6 nhay cam trugt 16 do tic nhan dd
déc dia hinh

Phan 16n céc vu truot 1& da xay ra déu nim trén
nhiing suon c6 do dbc 16n. Ban dd do doc duoc
phan chia thanh nhiéu 16p d6 déc khac nhau véi
thang do dbc duoc nhidu nha nghién curu truogt
16 str dung: Hoi dbc (0-5°); Déc vira (5°-15%);
Déc (15°-35%); Rét dbc (35°-45°); Dbc dimg va
vach treo (> 45%). Két hop v6i ban d6 phan bd
truot 10, cho thiy 16p d6 dbc 15° - 35° c6 nhidu

diém truot 16 nhat, dong thoi chiém dién tich
16n nhat khu vic nghién ctru. Voi tic nhan do
déc, nghién ctru nay ciing dong nhit v4i nhiéu
Kkét qua nghién curu khéc, mat do diém truot ty
16 thuan véi do dbc. Cac khdi truot rat it khi xay
ra & bac d6 dbc 0-5°, & bac do ddc cao hon, mat
do cac khdi truot tang, tuy nhién, mat dj cac
diém truot 16 & do ddc trén 35° lai khong 16n
hon béc do déc 15°-35°, [9], [8].

Dung cong thire (1) dé tinh trong s6 cho timg
16p d6 dbc ddi véi truot thi 16p d6 ddc nay ciing
c6 trong s6 cao nhit (Bang 7). Trong mdi
truong GIS, trong sé cua ting 16p do dbc duoc
biéu dién dud6i dang 16p ban d6 sé nhu Hinh 9

Bang 7: Phén loai d9 doc dia hinh va trong
s6 mirc dd tac dong dén truwot 16 dit

L .1y S6 diém | Dién tich Trong $0
Téc nhan | Phén lép truot 16 | 16p (kn?) | ciia lép
g (0 - 50 40 5.85 -0.5300
= 50.150 58 492 0.0147
g @ 159-350 161 11.05 0.2266
:g. = 350.450 13 1.45 -0.2590
a > 450 4 0.49 -0.3528
D5 dbc (85)
Trong s5:
W -0.53 ;
B -0.3528
C1-0.259

B o0.0147

Hinh 9: Ban d6 gid tri trong sé cia tac nhdn
do doc dia hinh tac dong den truot lo
3.8. Ban d6 nhay cam truot 16 do tic nhén
mit do phén cit ngang dia hinh
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Ban d0 phén cat ngang hay hé théng thuy vin
khu vuc duge chiét xuat tir DEM. Béng cong cu
Acr Hydro cua ARCGIS, tor DEM xay dung
dugc mang ludi hé théng dong chay va ndi suy
ra ban d6 mat do phan cit ngang dia hinh, thé
hién t6ng chiéu dai mang ludi song sudi (km)
trén dién tich (km?)

Bang 8: Mt d) phan cit ngang dia hinh va
trong s6 mirc dd tac dong dén truot 16 dat

KHOA HOC

| CONG NGHE

dién nhur trong Hinh 11

Bang 9: Phén cit sau dia hinh va trong s

mirc d9 tac dong dén truot 16 dat

Tac Phin I6p Sodiém | Diéntich | Trong so
nhén trwot1e | 16p kmd) | cialép
z  |0-2 115 11.68 | -0.1617
s |25 117 8.47 0.1769
SE [5-9 39 3.13 0.0738
& [9-15 2 040 | -0.8393
A [15-33 2 0.08 0.7701

Téﬂc Phin Iop SH diél_n Dién tich Tl'png'sé
nhéan tregt 16 | 1op (km?) | cua lop
= 0-1.26 31 6.87 -0.9564
224 126-29 84 706 | 0.0128
2 %Ug 29-4282 81 5.33 0.2583
“g% 4.82-7.61 32 2.50 0.0860
7.61-14.02 42 1.23 1.0658

Hinh 10: Ban do gid tri trong s6 ciia tdc nhén
mdat do phan cat ngang tac dong den truot lo

3.9. Ban d6 nhay cam truot 16 do tic nhén
P phan cit siu dia hinh

Tir ban d6 do doc, d chénh cao dia hinh duge
xy dung va phan 16p. Nguyén tic phan 16p do
phan cit sau dya trén do thi phan bd vai cac
muc ngit ty nhién “Natural Break”. Két qua,
trong khu vuc nghién ctru d6 phan cit siu nim
trong khoang tir 0 dén 33m, dugc chia thanh 05
phan 16p nhu trong Bang 9. Lép ban dd sb gia
tri trong s cua cac 16p phan cét sdu duoc biéu

R rang trong khoang phén cét sau tir 0 - 9m,
hoat dong truot 16 rat manh. Tuy nhién di¢n tich
ctia cac khoang phin cit nay chiém hon 90%
di¢n tich khu vyc nghién ctru. Vi vay, mic du
chi phat hién 02 diém trugt 16 trén dia hinh c6
d6 phan cit sau tir 15-33m, theo cong thirc (1),
trong sb ctia 16p phan cét sdu nay cé gia tri cao
nhét, c6 nghia 1a mic do tac dong cta nd téi
truot 16 12 cao nhét.

Phin c&t 28u (m)
Trong so:

M -0.8393

B -0.1617

[Jo.o738

B 0.1769

Hinh 11: Ban do gid tri trong s6 ciia tdc nhén
phan cdt su dia hinh tac dong dén trueot 16
Ttr céc ban d6 do céc tac nhin riéng 1& ndy, viéc
chong nhiéu 16p dé tinh toan ¢ dang anh s
(Raster) trong cac phan mém GIS s& nhanh va
chinh x4c. Boi vay tat ca cac 16p ban dd da
duge chuyén sang dang Raster va Ban d6 chi
s6 nhay cam véi truot 16 LSI duogc tinh bang
cong thu’c (2), trong d6 gia tri trong so (W) la
diém sb theo danh gia chuyén gia v& muc do
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anh huong cua mdi tic nhan gay ra truot 1 dat
(Bang 10). Két qua ban dd thé hién chi s6 nhay
cam voi trugt 16 dang Raster nhu trong Hinh
12.

Bang 10: Trong so cia cac tac nhan

gay trugt 16
. A Trong so
TT | Tac nhan (W)
1. Dia chat thach hoc 7
2. Dia mao 5
3. | V6 phong hoa 7
4. | Dia chét cong trinh 9
5. Hién trang su dung dat 5
6. Do cao 8
7. | Do dbc 8
8. | Mat d¢ phan cit 5
9. | Do phan cit siu 5

Cac gia tri LSI trong ban d0 két qua niy nim
trong khoang -122 dén 63. R3 rang v6i dang gia
tri s, rat kho co thé xac dinh va so sanh cac khu
vuc nhay cam voi trugt 16 véi nhau. Vi vay,
trong tat cac nghién ctru khoanh ving danh gia
nhay cam véi truot 10, ban d6 LSI s& duoc phan
loai va danh gi4 dang mo ta dé thanh tao Ban d6
nhay cam véi truot 1o.

-

"

b, uﬁ* /,-
—q_;‘e/!t-'-f;f'\
.

.

g

¥

"

)
NGUY CO TRUQT (RASTER) \
TRONG 56 »
I High : 63.1042 *‘ﬂ

Hinh 12: Ban dé Raster thé hién chi s6
nhay cam voi truot lo LS

B Low : -122.768

10

Ban do phan viing nhay cam vdi truot 16 dat
duogc xay dung bang phép phan loai ban do chi
s6 LSI. Dung phuong phép phan loai ngit tu
nhién "Natural Break", 1a phuong phap dua trén
vi¢c phadn nhodm céac gia tri vdi cdc duong bién
thé hién cic budc nhay tuong ddi 1on trong cac
gia tri cua chung. Natural Break phan thanh 4
khoang gi4 tri, tuong tmg voi 4 cip nhay cam
v6i truot 16 Rt manh; Manh; Trung binh; va
Yéu. Két qua thu duoc Ban dd Phan viing nhay
cam voi truot 16 nhu ¢ Hinh 13. Cac khu vuc co
muc d§ nhay cam véi trugt 16 manh nhat nim
doc cac tuyén duong giao thong chinh va tai cac
khu vure ¢6 mirc @ che phii thyc vat thip Phung
Chi Kién, phuong Soéng Cau, va xi Huyén
Tung; Khu vuc nhay cam véi trugt 16 Trung
binh va Yéu nim & trung tdm ving nghién ctru.

smavw v seww
L I

~
6 HaMi_, P
Dén Phong ,‘p s g "’i
K = CamGiang s
i
2 !
5
/ i
I
i %
1 1‘; Nguyén Phid
e ¥
| "
i
g- Duong Quarng + | + L
i
i
- \
n y iaf &
\ e i
) % o o
- P “E-Minh K S o
— .
A Yo
- !
, O
o + g ik
: i :;v"i’ g i {
- 2N S
. ) : =
. - - 4 9 o
v N ] o
W v = .M P. Bitc Xuan
" - Yo ¢
¥ ol
i REE - S
" KcHU GlAI = hiKien
5 i
Phan ving nhay cam véi treot e | RS
PHANVUNG 5
I Rat manh
B Mann ng
Trung binh b Xudt Hoa
g v 4 I
L Puding giao théng *;,
st e s S
Renhgidinghitn clu | .0 1180 1770 2360 y
- — e leters \\- -
T

Hinh 13: Ban d6 Phdn ving nhay cam
voi truot lo thanh phé Bac Kan

Mirc dam bao dir bao xay ra trugt 16 (%), bang
ty s giita s6 diém truot 16 da xay ra trong mdi
viing ¢6 nhay cam véi truot 16 va tong sd diém
truot 16 da khdo sat trong toan vung. Voi 47
diém truot 16 khong dua vao tinh toan, ding dé
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kiém tra lai két qua ban d6 phan ving nhay cam
voi truot 16. Két qua cho thdy trong ving nhay
cam v6i truot 1 Rat manh ¢6 30 diém truot véi
muc dam bao du bao truot 14 63,83%, tiép d6 lan
lugt 1a cac viung nhay cam véi trugt 16 Manh,
Trung Binh, Yéu c6 cic mirc dam bao du bao
truot 14 29,79; 4,26 va 2,13%

Bang 11: Kiém tra mirc biao dam du bao

trugt 16 (%)
MUc
Phan » ,
. SO bao .
vung e , Dien tich
5 diém dam (ha)
nguy ¢ a
I ot | truot
truct IG
(%)
Rat
30
manh 63,83 560,27
Manh 14 29,79 229,01
Trung 5
binh 4,26 356,6
Yéu 1 2,13 391,27

Nhu vay, thong qua danh gia d§ chinh xac cua
md hinh Chi s thong ké, cho thdy mé hinh c6
d6 chinh xac tuong ddi cao khi cac diém truot
16 kiém tra hau hét xay ra trén cac khu vurc nhay
cam voi truot 16 R4t manh va Manh.

4. KET LUAN

- Phuong phép théng ké dua trén sy phan bd

TAI LIEU THAM KHAO

[ KHOAHOC
khong gian ctia cac yéu té gdy sat 10 trong qua
kht dé phan tich va dua ra du béo vé nguy co
sat 16 trong tuong lai la phuong phép dinh
lugng o hiéu quéa du béo tét va c6 thé ap dung
cho vung nghién ctru rong 16n.

- Trong khu vyc nghién ctru, cac yéu to sudn,
dia hinh dugc cho 1a c6 tac dong manh nht toi
nguy co truot 16. Tiép d6 1a cac yéu té vé dia
chit, v6 phong hoa. Cac hoat dong nhéan sinh
(hién trang str dung dat) dugc danh gia c6 murc
d6 tac dong trung binh t&i nguy co truot 16 dat.

- Két qua g dung GIS va chi s6 théng ké trong
xay dyung ban d6 nhay cam véi truot 16 khu vuc
thanh phd Béc Kan cho thy cic ving c6 muc
ddé nhay cam véi trugt 16 manh nhat nam doc
cac tuyén dudng giao thdng chinh va tai cac khu
vue ¢ muc do che phu thyc vat thép, chu yéu
tap trung ¢ phuong Phung Chi Kién, phuong
S6éng Cau, va xa Huyén Tung. Ving truot 16
yéu nim ¢ trung tdm khu vuc nghién ciru, véi
di¢n tich khoang 30% dién tich khu vuc nghién
ctru. Day 1a mot yéu td quan trong cho cong tac
di doi tai dinh cu trong cac khu vuc chiu thién
tai vé truot 1.

- Thong qua danh gid do chinh xac cia mé hinh
chi s6 théng ké, cho thdy mé hinh c6 d6 chinh xéc
twong d6i cao khi cac diém truot 16 kiém tra hau
hét x4y ra trén cac khu vuc nhay cdm voi trugt 1&
Rét manh va Manh. Khu vuc canh bao trugt 1&
Rét manh, mitc dam béo 1a 63,83%, tiép d6 lan
lugt 12 cdc viung nhay cdm véi trugt 16 Manh,
Trung binh va Yéu c6 cac mitc dam bao dy bao
truot 14 29,79; 4,26 va 2,13%.
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