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Panh gia nguy co truot dat khu vuc xa Nam Dan,
huyén Xin Man, tinh Ha Giang

Nguyen Quang Huy"”, Tran Manh Liéu®,
Bui Bao Trung Nguyén Vin Thu’O’ng Nguyén Cong Kién?

'Bai hoc Quéc gia Ha Néi, 144 Xudn Thity, Cau Gidy, Ha Ngi, Viét Nam
2Vién Khoa hoc Céng nghé Xay dung, 81 Trdan Cung, Nghia Tan, Cau Gidy, Ha Noi

Nhén ngay 11 thang 10 nam 2016
Chinh sira ngay 28 thdng 10 nam 2016; Chap nhan ding ngay 16 thang 12 ndm 2016

Tém tit: Bai viét gidi thidu vé phuong phap, quy trinh danh gia nguy co trugt dat cho khu vyc xa
Nam Dén, huyén Xin Man, tinh Ha Giang, khu vuc xay ra truot dit trén quy mo rong, ¢6 nhiéu
khdi trugt 16n va rat 16n. Phuong phép danh gia nguy co truot dat la phuorng phap chi sé théng ké
tich hop da bién. Can ¢t hién trang khu vuc nghlen ctru, cac yéu t6 quyét dlnh trugt dat duoc dua
vao tinh ton 1a dia chit thach hoc, do cao, o déc, phéan cit ngang, phan cit sau, khoang cach dén
dudng giao thong, khoang cach dén dut giy, hién trang sir dung dét. Trong sb cua cac yéu té (vai
tro gy truot) dugce tinh toan dinh lugng thong qua cong thirc do nhom nghién ctru cia Trung tam
Nghién ctru D6 thi - PHQGHN dé xuat. Két qua xay dung ban d6 danh gia nguy co truot dat dugc
xdy dung dua trén ban dd gié tri chi s6 nguy co xdy ra tai bién truot dat dt dugc tinh toan trong hé
thdng GIS cho khu vuc nghién ctru dua trén cong thirc cia Voogd (1983).

Tw khéa: Danh gia nguy co trugt dat, Hé théng quan tréc, Canh bao tai bién truot dat.

1. Pit van dé

Truot dit 1a mot trong nhiing tai bién dia
chat thuong xuyén xdy ra & cac ving co dia
hinh phan di manh, gdy hdu qua nghiém trong
dén doi song x@ hoi cua cong ddng, gay thiét
hai ning né vé con ngudi va co s& vat chat
trong khu vuc. Do vy, danh gia nguy co truot
dat cho cac khu vuc nay 1a hét strc can thiét.

O khu vyc Tay Nam tinh Ha Giang, trugt
dat dién ra trén pham vi va quy mo rat 1on, anh
huong nghiém trong dén doi song, sinh hoat
cua cdng dong. Dic biét 1a tai khu vuc x4 Nam

“Tac gia lién hé. DT.: 84-913227440
Email: nghuy1975.ngh@gmail.com
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Dan, huyén Xin Man xuét hién khdi truot rt
16n ndm sat truc duong giao thong tinh 16 178,
thé tich 1én dén hon 100.000m® (Thén Théng
Nhat, Déo Gio6) khi trugt gay ach tac giao thong
huyét mach cta tinh Ha Giang; nhiéu khdi truot
16n tir 10.000 dén 100.000m” xuat hién tai cac
thon Thong Nhét, Ndm Chién, Tan Son, Ling
Chang, Na Chéan anh huong dén doi séng sinh
hoat va canh tac cua nhan dan. Do viy, danh gia
nguy co truot dat khu vic x3 Nam Déan huyén
Xin Méan mdt cach dinh lugng, tin cay, phuc vu
quy hoach khai thac hop 1y dat dai va giam
thiéu thiét hai do tai bién trugt dit giy ra dbi
voi khu vue nghién ctu la rat can thiét, xut
phat tir nhu cau thyc tién.
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2. Phwong phap danh gia nguy co trugt dat
va ky thuat sir dung

Hién nay c6 nhiéu phuong phap nghién ctu
va danh gia, du bdo truot dat khac nhau dugc
cong bd ¢ Viét Nam ciing nhu trén thé gioi,
nhu: Phuong phép thanh lap ban d6 dia mao
truc tiép; phuong phap phan tich sy xuét hién
trugt dat; phuong phdp kinh nghiém; céc
phuong phap thdng ké va cac phuong phap
nghién ciru truot dat dua trén co sé phan tich
cac dic tinh co hoc cia md hinh truot dat dat.
Cong cu dé giai bai toan du bao trugt dat trong
nhiéu phuong phap ké trén 13 GIS (Hé théng
Thong tin Dia ly). Véi céc thé manh trong luu
trit, chuyén ddi céc dang dir liu khac nhau,
phan tich khdng gian, tich hop thdng tin va hién
thi ban dd, GIS da duoc ung dung rat nhiéu dé
danh gia va xay dung cac md hinh dy bao trugt
dat. Trong béo c4o nay chdng toi thuc hién xay
dung mé hinh dy béo truot dat khu vuc nghién
ctru 1a md hinh chi sb thong ké tich hop da bién.

2.1. Co s6 phuwong phap

Nguyén tic cua phwong phap phén tich
thong ké 1a: “the past and present are keys to
the future” (Varnes D.J,1978; Hutchinson,
1988) [1, 2]. Cac yéu té gay truot chu yéu trong
qua khir va hién tai duoc théng ké lai nham duy
b&o su xuat hién truot dat ¢ nhirng khu vuc co
diéu kién twong tu.

Trong bai bao nay, nhdm tac gia tinh cac gia
tri trong sé (Wij) cho mdi 16p cua ting yeu tb
gdy truot dit theo cong thirc (1). Biém s (Wj)
danh gia theo cong thuc (2). Ban dd nguy co
truot dat s& dugc tinh bang cong thuc (2) va
phan ving du bao nguy co truot dat theo cong
thuc (3)

Trong phuong phép chi s6 théng ké tich hop
da bién, gia tri trong s6 cho mot I6p thong so
anh huong téi qua trinh trugt dat dat duoc dinh
nghia 13 logarit ty nhién cia mat do truot dat
trong I6p trén mat do truot dét trong toan ban
d6. Cong thire nay dugc Van Westen (1997) [3]
dua ra nhu sau:

Npix(Si)
Npix(Ni) (1)

iZil:Npix(Si)

ZNpix(Ni)

D,
W, =In Densclass il 2i o
Densmap D

trong do:

Wij: Trong s6 cua lop i thudc yéu to gay
truot dat

Dij: Mat do truot dét trong lop i thudc yéu to
gay trugt dat j.

D: Mat do truot dét trén toan bo ban d6

Npix(Si): S6 pixel (30 0 hay dién tich) truot
dat trong 16p i thudc yeu t6 gay truot dat

Npix(Ni): Tor]g 59 pixel (s6 0 hay di¢n tich)
cua lop i thuodc yéu to géy truot dat j

2 Npix(Si): Téng 50 pixel (s 6 hay dién
tich) truot dét thudc yéu to gay trugt dat j

2 Npix(Ni): Téng sb pixel (s6 6 hay dién
tich) cua yéu to gay truot dat

Wij: Trong sb cua yéu t6 gy truot dat j xac
dinh theo c6ng thurc sau [4]:

O

W. = 1 1- Maxj @

' n-1 i O

= Maxj

n: S6 lwong yéu t6 gy truot dat cua khu
vuc nghién cau

%i. po léch chuan cia ham phén bé truot
rng vai tirng yéu to

_Max;: Gia tri I16n nhit ghi nhan duoc cua
moi yéu t6 trong vung trugt twong tng cua yeu
t6 do

Ban do gia tri chi s6 nguy co xay ra tai bién
trugt dat duoc tinh toan trong hé thong GIS cho
khu vugc nghién cau dya trén cong thac cua
Voogd (1983) [5] sau day:
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Wij: Trong sé cua I6p i thudc yéu té gay

n
LSI=> W,W, 3) trugt dat j.
=1 Wij: Trong sé cua yéu to gay truot dét j
trong do: n: S6 lwong yéu té gay truot dat cua khu vuc

LSI: Chi s6 nguy co xay ra tai bién trugt dat nghién cau.

Quy trinh &p dung M6 hinh Chi sé Théng ké du béo khd néng truweot dat

CACBAN PO YEU TO I
r Chuyén sang
ArcGIS N
PHAN LOP

Chong (Overlay) v6i
Hién trang truot dat

TINH DIEN TICH CAC KHOANH

CHIA KHOA
Theo cong
thirc(2-1)
L TINH TRONG SO

CHO TUNG LGP

| CHUYEN SANG I

RASTER
Theo cong
thuc (2-2)
|_ TINH BAN PO NGUY CO
TRUQT PAT VA PHAN VUNG

Hinh 1. Quy trinh &p dung mé hinh chi s thong ké xay dung ban d6 nguy co truot dat

2.2. Co so dir ligu va ky thugt su dung

Céc yéu t6 anh hudng dén truot dat xa Nam
Dan, huyén Xin Man duoc danh gia trong
nghién ciau ndy bao gom: dia hinh (d¢ ddc,
phan cit siu, phan cit ngang xay dung tir
DEM), thach hoc, khoang cach dén duong giao
thong, khoang cach dén dut gdy va hién trang
sir dung dat.

* Nhém cac ban d6 xay dung truc tiép: gom
cac ban dd theo timg chuyén dé nghién ciru c6
lién quan dén truot dat, duoc thu thap khao sat
tir thue dia, nhu dja hinh, dia chat, hién trang
truot dat.

Ban d6 hién trang truot dit duoc xay dung
trén ban d6 nén dia hinh ti 1¢ 1/10.000 theo cac
khoanh chia khéa la céc khéi truot thuc té.

* Nhom céc ban db xay dung gian tiép: Noi
suy tir cac diém do cao va dudng dong muc dia
hinh tao ra Md hinh sb d6 cao (DEM) va cac
ban db thanh phan nhu do doc, phan cat sau,
phan cit ngang, xay dung tr DEM va anh
Vé tinh.

- Ban d6 Dia chat thach hoc: Céac kiéu thach
hoc trén ban dd dia chat khudn dang MAPINFO
ti 1¢ 1/10.000 chuyén sang ArcGIS, 1am sach 13i
topo va phan loai thanh phan thach hoc theo
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dung phan loai cua ban do gdc. Gia tri trong sb
thé hién mat do truot dat theo tirng phan 16p.

- Ban d6 d6 phan cat ngang: Ban d6 phan cit
ngang hay hé thong thiy vian khu vuc duoc
chiét xuat ttr DEM. Tir DEM, ching t6i noi suy
ra ban d6 mat d6 phan cit ngang dia hinh, thé
hién téng chiéu dai mang ludi séng sudi (m)
trén dién tich (m?).

- Ban d6 d6 phan cat sau: Tir ban d6 DEM,
chang t6i dung phan mém ArcGIS dé tinh do
chénh cao dia hinh gitta cac pixel k& nhau va
phén 16p theo phuong phap Nature Break, tinh
mat do truot dat cho mdi 16p.

- Ban do do doc: Do dbc suon 1a yéu té tiém
nang quan trong trong viéc hinh thanh va phat
sinh trugt dat. Phan 16n cac vu truot dat da xay
ra d&u nam trén nhimg suon co6 do doc 16n. T
DEM d3 hiéu chinh, chang t6i ding phan mém
ArcGIS dé xay dyng ban do d6 déc.

- Ban db khoang cach dén dut gdy: Ban do
khoang cach dén dut giy duoc xay dung dwa
trén cac hé thong dut gdy va déi dap va tir ban

dd kién tao. Phan 16p cac nhém khoang cach
dén dut giy theo phuong phap Nature Break.

- Ban khoang cach dén duong giao thong:
Xay dung duong giao thong trén dia hinh doi
nui thudng tao ra cac taluy dudng voi vach déc
dung, tiém an nguy co truot dat rat 16n. Ving
nao cdé mat do giao théng cang Ion thi cang cé
nguy co cao bi truot dat.

- Ban @6 hién trang str dung dat: Con nguoi
sinh canh tac nong nghiép trén dia hinh doi ndi
tat yeu phai ph& rirng, pha v& trang thai céan
bang 6n dinh cua ty nhién. Do dat chju tac dong
truc tiép cua nudc mua, thoi tiét, hoat dong
canh tac cua con nguoi nén qua trinh phong héa
dién ra nhanh hon, nguy co truot dat theo do
cling cao hon.

Tat ca céc ban do yéu td déu dugc thé hién
trong pham vi nghién cuau trong dién tich
396.299 6 ludi (pixels) véi kich thudc 6 ludi 14
10x10m va déu dugc dua vé cing hé toa do
VN2000 kinh tuyén truc 105,5 mui 3 do.
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Hinh 2. Ban d6 phan bd cac diém truot dat x4 Nam Dan.
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3. Két qua nghién ciru danh gia nguy co
truwot dat

3.1. Hién trang truot dat xa Ném Dan

Ban dd hién trang truot dat x4 Nim Dan
dugc thanh lap trén co so tai liéu khao sat cua
nhém chuyén gia thuéc Trung tdm Nghién cutu
D6 thi (CUS) c6 bd sung thém mot sé khdi
trugt khéng 6 kha ning tiép can théng qua giai
doan anh vé tinh ALOS-2, dugc chup theo
phuong thirc Spotlight, 6 phéan giai 1x3m, kich
thuéc ving chup 25x25km (Hinh 1). Anh vé
tinh cua khu vuc nghién ctru di dugc nén chinh
10i chdng chap 1én DEM dé tao ra hinh anh nhu

dang duoc quan sat trong khong gian 3 chiéu.
Tat ca cac vi tri truot dat dugc phan tich, giai
doén bang mit thuong trong khong gian 3 chiéu
thong qua cac yéu t dia hinh, dang va kién trac
cac dong chdy, x6i mon bé mat, tong anh, tham
phii va hién trang str dung dat [6].

Tong s6: 112 khdi truot; Thé tich khéi truot
bién dong tir 200 m3 dén 124 407 m°,

3.3. Xde dinh trong sé cua cac yéu to

S6 lugng yéu t6 (n) 1a 07 da duoc tinh trong
sb truot dat theo ting 16p (Wij) va trong s6 cua
mdi yéu té gay dén tai bién truot dat (Wj) thé
hién ¢ bang sau duoc tinh theo c6ng thuc (2):

Bang 1. Trong s cua cac yéu té anh hudng t6i su phat sinh, phat trién trugt dat tai x4 Nam Dan

Yéu t6 anh Phan 16 Dién tich 16p Trong s0 Trong sb cua
huong op (m?) cua l6p yéu to

Granitdiorit dang porphyr hat

tho, granit 2 mica, granit biotit i

hat tho bi ép, granit 2 mica 18574888 5.95

dang gneis hat tho

G}ranlt b17ot1t, gran1;t.2 mica hat 1995947 201

vira - nhd dang khoi

C{ranlt Plotlt, granlt. 2 mica hat 19024409 0.26

16n - vira dang gneis

Granit aplit 37560 -10.25

0.21

Thach hoc 485-591 1734441 -3.20

592-713 3190724 1.53

714-837 3987049 1.8

838-1040 7297518 -4.11

1041-1369 12214391 -2.91

>1369 11048838 -10.25

0-31 22483783 0.56

32-114 2531808 -2.69
Phén cdt ngang 115-208 4345790 -4.36 005

2

(m/km’) 209-295 6509546 -5.04

296-437 2710860 -4.11

>437 1045902 -10.56
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<31 774906 -10.69
31-41 4927040 1.10
42-51 8216408 1.08
Phan cit sau (m) 52-61 8469817 -5.11 0.09
62-76 8941118 -4.52
77-94 5350114 2,11
>94 2943519 -10.24
<8 931984 -10.24
8-11 1460389 -5.51
12-19 7357757 0.71
Do dbc (d0) 20-26 10137081 0.86 0.07
27-33 9827160 -3.91
34-44 7992174 -2.48
>44 1921985 -10.24
0-106 4669609 -1.79
107-238 5174916.9 1.54
Khoing cich 239-414 5881170 0.92
dén dut gdy (m)  415-615 5964186 -5.69 013
616-1214 11014298 -5.77
1215-2391 6923747 -10.92
0-22 2302262 -1.90
23-72 3376768 1.98
Khodng céch 73-126 2773655 1.67 021
deén duong giao
thong (m) 127-182 2458518 -4.03
183-371 5412305.6 -8.79
>371 23304694 -10.96
Dit 1am nghiép 25280542 -3.60
e s Bt nong nghiep 13867681 1.03 0.08

DAt & va cong trinh xdy dung  602212.81 -2.20
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267500

Ban dd gia tri trong s6 cac 16p hién trang sir dung dat.

Hinh 2. Ban 6 gia tri trong s céc phan 16p cuia cac yéu td phat sinh, phat trién truot dat

3.4. Ban do nguy co truot dat xa Nam Dan

Ban d6 gia tri chi s6 nguy co xay ra tai bién
trugt dat dugce tinh toan trong hé thong GIS cho
khu vyc nghién ciu dya trén cong thic (3).
Hién nay, mot sb phuong phap toan hoc hay
dugc st dung dé phan loai trong cac phan mém
GIS. Céac phuong phap nay déu dua trén trén
phan khoang thu céng hodc tu nhién, phan
khoang déu, hay tinh toan thong ké. Phwong
phap phan loai "Natural Break" (ngit tu nhién)

la phuong phap dua trén viéc phan nhom céac
gid tri véi cac dudng bién thé hién cac budc
nhay twong déi 16n trong cac gia trj cua chung.
Dua vao cac phéan tich trén, ching t6i lya
chon phuong phap Natural Break phéan thanh 4
khoang gia tri chi sO nguy CcO xay ra tai bién
trugt dat tuong tmg voi 05 cap nguy co trugt
dat: rat thap; thap; trung binh; cao; rat cao. Ban
d6 nguy co trugt dat duge thé hién trén hinh 3.
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Hinh 3. Ban d6 nguy co trugt dt xa Nam Dén.
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Két qua dang gia nguy co truot dat 1a phu
hop voi hién trang truot dat khu vuc, cac khoi
trugt déu xudt hién trong khu vuc c6 nguy co
truot dat rat cao.

4. Két luan

Dua vao ban d6 phin ving nguy co truot 10
x4 Nam Dan theo 5 cdp do: Rat thap, thap,
trung binh, cao va rat cao thi nguy co trugt 1o
cao va rat cao tp trung chii yéu vao cac thon
Théng Nhét, Tan Son, Na Chéan, Nam Lu, Ling
Mé, Nam Dén va thon Nam Chanh véi cac dic
diém nhu sau:

1. Cac khdi trugt phan bd tip trung theo
hudng Bic Nam, doc theo truc duong tinh 10
178. Céc khéi trugt tir quy mo nho dén rat 16n
véi thé tich khéi trugt tir 200m® dén hon
100.000 m”.

2. Can ctr phan loai dac diém khoi truot cua
Lomtadze V. D. (1978) [7] , cac khdi truot khu
vuc nghién ciru dugc phan lam 02 loai chu yéu
gdm truot chay va trugt hdn hop. Cac loai khoi
trugt ndm xen k& va khong c6 quy luat phan bo.
Céc khéi trugt chay déu c6 dac diém 1a hon hop
cac manh vun, dam, san, cat, sét phong hoa
chdy truon theo mot hoac nhiéu mat truot ndm
bén dudi khdi trugt. Cac khdi truot hdn hop
g6m nhiéu 16p khéi truot xép chong lién tuc.

3. Mbi lién hé giita cac yéu t6 phat sinh,
phat trién truot dat va kha nang truot dat duoc
thé hién thong qua cac khoang gia tri ciia cac
yéu t6 c6 kha ning dé xay ra truot nhit, cu thé:

+ Thach hoc: Granit biotit, granit 2 mica hat
16n - vira dang gneis.

+ Phan cat ngang: phan cit ngang tir 0 —
31m/km?,

+ Phan cit sau: phan cit siu tir 31 — 41 m.

+ Do dbc: Do déc tir 20 — 26 d9.

+ Khoang cach dén dirt gay: tir 107 — 238.

+ Khoang cach dén duong giao thong: tir 23
—-72m.
+ Hién trang str dung dat: Dat nong nghiép.
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Risk Assessment Forecast of Landslide in Nam Dan Areas,
Xin Man District, Ha Giang Province
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Abstract: The paper introduces the methods, processes calculate the risk of landslides forecast for
Nam Dan areas, Xin Man district, Ha Giang province, where the landslide occurred on a large scale
with sliding blocks large and very large. Method landslide risk assessment method integrates statistical
indicators multivariate. Based on the current status of the study area, the decisive factor landslides are
taken into account the geological lithology, DEM, slope, horizontal terrain differentiation, vertical
terrain differentiation, distance to roads, distance to the lineament, existing land use. Weights of the
factors (causes sliding role) is calculated through formula quantified by a research team of the Centre
for Urban Studies - VNU proposal. Result mapping landslide risk assessment is based on the index
value maps prone land landslide hazards are calculated in the GIS for the study area based on a
formula of Voogd (1983).

Keywords: Risk Assessment Forecast of Landslide, Observation system, Landslide hazard forecast.



