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Recently, the impacts of climate change have emerged in many types
of dangerous natural disasters, causing serious harm to socio -
economic development and human life. Thai Nguyen is a midland and
mountainous province with quite high rainfall, so flash floods and
landslides often occur. By actual survey, combined with satellite
image interpretation, we have analyzed the impact factors, built
component maps of the criteria affecting the phenomenon of
landslides. Using weighted modeling method, we have established
map of landslide zone for Thai Nguyen province. The construction of
a map of landslide zones in Thai Nguyen province is very necessary,
it is contribed to warn and minimize natural disasters. The map of
landslide zone will be the basis for spatial planning, population
distribution, infrastructure development and natural disaster
prevention, making an important contribution to ensuring social -
economic sustainable development in Thai Nguyen province in a
sustainable manner.
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Gan day, tac dong cua bién doi khi hau lam xuét hién nhiéu loai hinh
thién tai nguy hiém gay tac hai nghiém trong dén phat trién kinh té -
x& hoi va doi séng con nguoi. Thai Nguyén Ia tinh trung du, mién ndi
¢6 lugng mua kha 16n nén thuong xuyén xay ra lii dng, 1t quét va sat
l¢ dat. Bang khao sét thuc té, két hop giai doan anh vé tinh, ching toi
da phan tich cac yéu té tac dong, xay dung cac ban do thanh phan
cho céc tiéu chi anh huong dén cac hién twong nay. St dung phuong
phdp moé hinh trong sb, ching t6i da thanh 1ap ban db phan ving
nguy co sat, |& dat cho tinh Thai Nguyén. Pay 1a viéc 1am hét sirc can
thiét, g6p phan canh bao, giam thiéu thién tai tai Thai Nguyén. Ban
dd phan ving nguy co sat, 16 dit s& 1a co s& cho quy hoach khéng
gian, phan bé dan cu, phat trién co s& ha ting va phong tranh thién
tai, gop phan quan trong bao dam phét trién kinh té - xa hoi tinh Thai
Nguyén mét cach bén viing.
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1. Giéi thiéu

Thai Nguyén 1a tinh trung du, mién ndi chiu anh huong cua nhiéu loai hinh thién tai do cac
nguyén nhan khac nhau gay nén nhu gia rét, t6 16c, &p thap nhiét déi, mua 16n kéo dai, mua da va
dac biét 1a 1o 6ng, 1 quét va sat 1o dat. Tir nam 2006 dén nay, Vién Khoa hoc Dia chat va
Khoang san (Bo TN&MT) di trién khai d& an phan viing canh bao nguy co sat, 1o dat cac vang
mién ndi Viét Nam. Céc nha khoa hoc cua Vién da ghi nhan c¢6 khoang 10.266 diém nguy co sat
|& dat; trong d6, 2.110 diém nguy co khdi lwong truot 16n, rat Ion va dac biét lon. Két qua da 1ap
ban d6 hién trang 1l quét, sat, 1 dat, ban d6 ciu truc dia chat va ban do phan b mua cho 10 tinh
mién ndi phia Bic, bao gdm: Lao Cai, Yén Bai, Ha Giang, Tuyén Quang, Bic Kan, Lai Chau,
Dién Bién, Son La, Thanh Hoa, Nghé An. Tuy nhién, viéc nghién cau sat, 1o dat ¢ tinh Théi
Nguyén van con khiém tén, méi chi ding lai & mot s6 khéa luan tét nghiép dai hoc va luan van
thac si. Gan day, do tac dong cua bién ddi khi hau, 1am xuat hién nhiéu thém cac tran sat, 16 trén
dia ban tinh Thai Nguyén. CAc tran sat, 15 dat thuong két hop véi lii quét tao nén cac dong bun da
c6 sirc tan pha kinh hoang da xay ra & nhiéu dia phwong trén tinh Thai Nguyén nhu Dinh Hoa,
Pai Tir, Pho Yén, Phii Luong, V& Nhai, Bong Hy. Sat, 1o két hop i quét da tac dong lon dén
phét trién kinh té x& hoi va doi sdng nhan dan trong tinh, 1am thiét hai tai san va tinh mang nguoi
dan. Theo thdng ké cua ban chi dao phong chdng thién tai va ciu hd, ctiru nan tinh Thai Nguyén,
chi tinh trong vong 10 nam trd lai day, hién twong sat, 16 dat da lam chét 42 nguoi, 1am bi thuong
54 nguoi, thiét hai vat chat uéce tinh trén 808 ty dong [1]. N6i chung, trong tu nhién muc d6 anh
huong cua cac yéu té quyét dinh sat, 16 1a khéng nhu nhau [2]. Do vay, viéc xay dung bo ban do
phan viing nguy co sat & dat trén dia ban tinh Thai Nguyén la viéc lam hét stc can thiét, gop
phan canh bao, giam thiéu thiét hai vé nguoi va tai san khi xay ra sat 1o dat.

Bai bao nay trinh bay két qua xay dung ban d6 phan viing nguy co sat 1o dat cho tinh Théi
Nguyén. Phuorng phap nghién ciu duoc ap dung la xay dung mot hé théng cac cap ma tran so
sénh gitra cac yéu to khac nhau cho i quét, sat 15, phan bac tam quan trong cua céc nhan té gay
ra 1d quét, sat 16, mdi nhan t6 dugc so sanh véi cac nhan té khac dé xac dinh tim quan trong caa
chung ddi voi 1 quét, sat 16 [3]. Céc két qua duoc danh gia qua cac tidu chi phd bién [4]-[7]. Két
qua nghién ctru ¢6 thé dung 1am co s¢ dé xay dung quy hoach céc nganh kinh té khac nhu quy
hoach d6 thi, phan bé dan cu, quy hoach co s& ha tang, phat trién giao thdng gop phan quan trong
bao dam phat trién bén virng kinh té - x& hoi, bao dam qudc phong, an ninh, trat ty an toan xa hoi
cua tinh mot cach bén viing.

2. Phuong phap nghién ciru
2.1. Phuwong phap khdo sdt thuc dia

Trong qué trinh nghién cau, ching ti da tién hanh 8 dot khao sat thuc té tai cac dia phuong
trong tinh noi xay ra hién tuong sat, 1& dat; trong dé, chung ti dic biét quan tam diéu tra, khao
sét, lay mau thuc té tai cac huyén mién nai nhu Pai Tir, Binh Hoa, Phu lwong, V3 Nhai,... Tir d6
xéc dinh nguyén nhan va nhiing yéu té anh hudng dén hién tuong sat, 1o dét tai dia phuong.

2.2. Phwong phdp gidi dodn dnh vién thim

Ngoai phuong phap truyen thong néu trén, chung tdi con sir dung phuong phap gidi doan anh
v¢ tinh (anh Landsat 8) va phan mém ENVI 5.2 dé phan tich giai doan cac nhén td tac dong dén
sat, 1o dat; tir d6 xac dinh cac yéu té anh huong dé tim ra nguyén nhan cha yéu gay sat 1o dat.

2.3. Phuwong phdp phén cip thir bic (Analytic Hierarchy Process - AHP)

Trén co s& nghién ciu thyc té, can ci tai ligu thu thap duoc trong cac cudc khao sét, diéu tra
thyuc te ve hién trang sat 16 cling nhu céc thong s6 cua cac nhan to anh husng, ching t6i lya chon
phuong phap AHP dé danh gia, phan ving nguy co sat, 1 dat cho tinh Thai Nguyén.
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Phuong phap AHP la phuong phap phén tich thir bac, nham xtr ly cac van dé phuc tap, lién
quan dén nhiéu nhan té anh huwong véi nhiéu tiéu chuan khic nhau. Phuong phap nay duoc
Thomas L. Saaty phat trién vao nhimg nim dau thap nién 1980. AHP cho phép nguoi ra quyét
dinh tap hop dugc nhirng kién thuc caa cac chuyén gia vé van dé nghién ctu, két hop duoc cac
dir liéu khach quan va chu quan trong mot khuon khé thir bac logic. Trudc hét, AHP cung cap
cho ngudi ra quyét dinh mét cach tiép can truc quan theo sy phan doan thong thuong dé danh gia
sy quan trong cia moi thanh phan thdng qua qua trinh so sanh cap. AHP ket hop duoc ca hai mat
tu duy cta con nguoi ca vé dinh tinh va dinh lugng: dinh tinh qua su sap xép thu bac va dinh
lwong qua két qua b trong s cho ting yéu t6 thir bac.

Trong tu nhién mirc d6 anh hudéng cua cac yeu t6 quyét dinh sat, 16 khong nhu nhau [2]. Sy
khac nhau nay duoc thé hién qua xac dinh trong sé cua tung yéu t6. Phuong phap phén tich tha
bac (AHP) (hay con goi la phuong phéap md hinh trong s6) la mot phuong phap ban dinh luong.
Noi dung cua phuong phép bao gom viéc xay dung mot hé thong cac cap ma tran so sanh gitra
cac yéu té khac nhau cho lii quét, sat 16. Céch tiép can nay c6 thé duoc md ta nhu 1a sy phan bac
tam quan trong cua cac nhan té gay ra 1i quét, sat 16, mdi nhan té duoc so séanh véi cac nhan tb
khac dé xac dinh tam quan trong ciia chung ddi vai 1i quét, sat 16 [3].

Viéc xac dinh trong sé cac yéu té thanh phan anh huong dén sat, 1 s& xac dinh mic d6 anh
hudng cua cac yéu td thanh phan, phuc vu cho viéc tinh toan xay dung ban db nguy co sat, 16 dat
tinh Thai Nguyén. Trong nghién citu ndy, cac yéu té thanh phan phuc vu cho phan tich tinh toan
thanh 1ap ban do nguy co sat 16 dat dugc chung toi xac dinh bao gom: thach hoc, dut gay, tho
nhudng, do dbc, d6 phan cat sau, lwong mua, phan tang d6 cao va tham thyc vat.

3. Két qua nghién ciru va thio luin
3.1. Xdc dinh vi tri sat, 16 dit va xdy dung cdc chi tiéu dinh gid
3.1.1. Xdc dinh vi tri sat, |6 dat khu vic nghién cizu

Vi tri cac diém sat, 16 duoc ching t6i xac dinh thdng qua cac cudc khao sat thuc dia. Vi tri, dic
diém, quy mo va sb luong diém sat, 1o dwoc biéu dién trén ban do tai liéu thuc té. Tuy nhién,
phuong phép nay tén nhiéu thoi gian va chi phi, dac biét ¢ nhitng viing nui cao, viéc tiép can duoc
1 rat kho khan, tham chi 1a khdng thé tiép can duoc. Khic phuc nhuge diém cta phuong phap trén,
cling véi khao sat thie dia, chung toi con xac dinh cac diém sat, 16 nho st dung anh vé tinh. Trong
nghién ciu ndy chiing toi sir dung anh Landsat 8 va phan mém ENVI 5.2 dé giai doén.

Két qua diéu tra khao sét va giai doan anh vé tinh cho thay, Thai Nguyén c6 kha nhleu diém
sat 1& voi quy mé va dic diém khac nhau. Vé thoi gian, cd mot s6 diém sat 16 moi xay ra gan déy,
nhung ciing c6 nhitng diém sat & xay ra trong qua khtr khong thé xac dinh duoc thoi diém xay ra.
Qua thong ké cho thay, c6 127 diém sat, |¢ trong khu vyc nghién ciu, nhin chung két qua nay da
phan anh mot cach chi tiét v& hién trang sat, 1o ¢ day. Cac diém sat, I& xuét hién & nhiéu dia
phuong trong tinh, trong d6 thudng tap trung & ving nti c¢6 d6 dbc cao ¢ huyén Pai Tir, Dinh Hoa,
Phu Luong va doc theo céc tuyén dudng giao thdng hozc cac khe ranh, sdng sudi trong vang.

3.1.2. Xay dung cac chi tiéu danh gid va thang diém chudn hoa

Sat, 16 xay ra do tac dong tong hop cua nhiéu yéu té tu nhién, tiy ting diéu kién cu thé ma
cac yéu t6 thé hién vai tro khac nhau. Qua diéu tra khao sat va phan tich tai liéu, ching téi cho
rang cac yéu té gay sat, 16 trén dia ban tinh Thai Nguyén c6 thé bao gom: thach hoc, dut gdy, thd
nhudng, d6 ddc, dd phan cat sau, lugng mua, phan ting do cao va tham thyc vat. Do do6, dé danh
gia thong nhét can phai chuin héa céc tiéu chi khac nhau theo nhitng quy wéc nhat dinh [5].
Thong thuong viéc chuan hoa thuong duge dinh lugng hda thong qua hé thong thang diém goi la
thang diém chuan héa [5]. Hay ndi cach khac, cac chi tiéu danh gia phai dugc chuan héa theo
mot thang diém chung dé ching c6 thé so sanh dwoc voi nhau. Qué trinh nay s& chia cac 1op
trong mai chi tiéu thanh 4 cap nhay cam di véi cuong do sat, 16 1a: yéu, trung binh, manh va rat
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manh [7]. V& nguyén tic phan chia cac cap nhay cam ddi véi ting chi tiéu duoc thuc hién bing
cach tinh mat do diém sat, 1¢ da diéu tra duoc trén timg hop phan cuaa ting chi tiéu, sau d6 dya
trén két qua tinh todn mat do nay s& danh gia dinh tinh theo 4 cap nhay cam. Thang diém dénh
gia chuan hoa duoc xac dinh c6 gia tri tir 1 dén 9 (trong nghién ctu nay chung toi lay cac gia tri
3,5,7,9, c4c gia tri 2.4.6.8 1a cac gia tri trung gian) twong g Vi cac cap nhay cam dugc thé hién
theo bang 1.

Bang 1. Thang diém chudn hoa

Nhém ddi twong Mirc d§ nhay cam Piém dinh gia
Nhom 1 R4t manh 9
Nhém 2 Manh 7
Nhém 3 Trung binh 5
Nhom 4 Yéu 3

3.2. Thanh Id@p bdn d6 danh gid anh hwong cua tieng tiéu chi dén sat, |6 dét tinh Thai Nguyén
3.2.1. Panh gid anh hwong cua yéu té thach hoc véi dé nhay cam sat, lo dat

Trén co sé diéu tra thuc té cac da trong vang, sir dung phan mém Arc.GIS, ching tdi chia
thanh phan thach hoc trong ving thanh 7 nhém da c6 dic tinh co 1y khac nhau, bao gom nhém
tram tich Pé T bo roi, nhom phun trao riolit, nhom da voi, nhém da magma xam nhap axit,
nhoém da magma xam nhap bazo va nhém tram tich luc nguyén.

Dua trén phan bd khong gian cac diém sat, 1¢, chung t6i xac dinh dwoc mét do diém sat |6 trén
dién tich ting nhom thach hoc, tir 6 xac dinh dugc do nhay cam theo 4 cép: rat manh, manh,
trung binh va yéu nhu thé hién trong bang 2:

Bang 2. Phan cdp nhay cam sat, lé theo chi tiéu thach hoc

Piém
S6 diém Dién tich Mat do Ponhay Chuin
Thach_hoc sat I¢ (km?) (diém/km? Ty 18 (%) cam héa

Nhom tram tich Bé Tu 13 466350016 0,0278761  13,25290012 Yéu 3
Nhém tram tich phun trao 10 297320992  0,033633702  8,449390411 Yéu 3
Nhém da voi 47 1996800000  0,023537699  56,7458992 Yéu 3
Nhom xa&m nhap axit 34 215568992  0,157721996 6,126130104 R4t Manh 9
Nhém xam nhap bazo 7 299104992  0,023403199  8,500089645 Yéu 3
Nhom da bién chat 1 66527200 0,0150314  1,890599966 Yéu 3
Nhom d4 trdm tich huc nguyén 15 177174000  0,084662497 5,034999847 Manh 7

_Trén co s& gid tri mirc do nhay cam va diém chuan hoa xac dinh duoc & bang 1, sir dung phan
mém Arc.GIS, ching téi thanh 14p ban d6 anh huéng cua yeu t6 thach hoc doi véi sat, 1¢ dat tinh
Thai Nguyén nhu hinh 1.

ratie 01 Comterts - ~ Cansiog

Layers

& @ « @@ " am h o

Hinh 1. Bdn do dnh hwong cua thach hoc dén nhay cam sat l6, dat
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3.2.2. Pdnh gid anh hirong Ciia dit g8y Véi dg nhay cam sat, |o dat
Trén co s& diéu tra thuc té vé phan b cac dat gdy tinh Thai Nguyén, ching tdi chia mat do
dut gy tinh Thai Nguyén thanh 5 cap do: <0.5 km/km?; 0.5-1.5 km/km?; 1.5-2.5 km/km?; 2.5-3.5
km/km?; >3.5 km/km?.
Str dung phan mém Arc.GIS, ching t6i xac dinh dwoc anh huong cua dut giy dén do nhay
cam sat, | dat tinh Thai Nguyén theo bang 3.
Bang 3. Phan cdp nhay cam theo chi riéu dit gay

S6 diém

Mat d Dién tich Mat d¢ Do nhay Piém
dit gay sat I& (km?) (diém/km?d Ty lé (%) cam Chuin héa
>3,5 km/km? 0 23940600 0 0,679432988 Yéu 3
2,5-3,5 km/km? 6 141239008 0,042481199  4,008349895 Manh 7
1,5-2,5 km/km? 39 584286016 0,066748098 16,58200073 R4t Manh 9
0,5-1,5 km/km? 38 1285289984  0,029565301 36,47650146  Trung binh 5
<0,5 km/km? 44 1488860032  0,029552801 42,25379944  Trung binh 5

Trén co so gid tri mirc do nhay cam Xéc dinh duoc, s dung phan mém Arc.GIS ching toi
thanh lap ban do anh huong cia dat gay doi vai sat, 1o dat tinh Thai Nguyén nhu hinh 2.

@ uri
File Ecit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
VEAES . VB X O & 16121 - 3G | Geosttistical Analyst- | A ALIQ 3233

ArcMap — a

Table Of Contents
Layers.
T
<all other values

Ngang HS

- 018
03

042
- 054

3.2.3. Pdnh gid anh hirong ciia dé doc dén nhay cam sat, lé dat tinh Thai Nguyén
Trén co sé d6 dbe dia hinh thuc té, ching tdi chia cap d6 déc tinh Thai Nguyén thanh 5 cip
do: <15% 15-25; 25-35; 35-45° va >45°,
Sir dung phan mém Arc.GIS, ching t6i xac dinh duoc anh huong cua d6 doc dén d6 nhay cam
sat 16 dat nhu bang 4:
Béng 4. Phan cdp nhay cam theo chi tiéu dé doc

S6 diém Mat d Po nhay Piém

Do doc sat & Di¢n tich (km?)  (diém/km? Ty 18 (%) cam Chuin héa

<15 26 2274109952 0,011433 64,54669952 Yéu 3
15-25 87 723385024  0,120268002 20,53199959 Rat manh 9
25-35 7 366401984  0,019104701 10,39970016 Yéu 3
35-45 6 123396000  0,048623901 3,502379894 Trung binh 5

>45 1 35909300  0,027847899 1,019219995 Trung binh 5
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Trén co s6 gié tri mc d6 nhay cam xac dinh duoc, sir dung phan mém Arc GIS, ching toi
thanh lap ban d6 anh huong cia d6 doc dia hinh doi vai sat, 16 dat tinh Thai Nguyén theo hinh 3:

(@ untitled - ArcMap ]

File Edit View Bookmarks Insert Selection Geoprocessing Customize
TEES B oo doien

Table Of Contents.
Layers
#tn_slplv

<all other values>

Nhay_Cam

Hinh 3. Bdn do dnh huong ciia dé déc dén sat, |o dat

3.2.4. Bdnh gid anh hirong cua phan cdt sdu dén nhay cam sat |é dat tinh Thai Nguyén

Trén co s& mirc dd phan cit sau thuc té, ching toi chia cip d6 phan cit sau tinh Thai Nguyén
thanh 5 cap do: <100 m/km?; 100-200 m/km?; 200-300 m/km?; 300-400 m/km? va >400 m/km?.

Str dung phan mém Arc.GIS, chiing t6i xac dinh dugc anh huong cua d6 doc dén do nhay cam
sat |6 dat nhu bang 5.

Bang 5. Phan cdp nhay cam theo chi tiéu phan cdt sau

S6 diém  Dign tich Mat do P) nhay Piém
Phan cit su sat lé (km? (diém/km? Ty 18 (%) cam Chuin héa
200-300m/km? 26 636868992 0,0408247 17,04910088  Rat manh 9
>400m/km? 15 231852992 0,0646962 6,206739902  Rat manh 9
300-400m/km? 15 309288992  0,048498299 8,279720306 R4t manh 9
100-200m/km? 42 1004769984 0,0418006 26,89789963  Rat manh 9
<100m/km? 29 1552720000 0,018676899 41,5666008 Trung binh 5

Trén co s¢ gid tri mic do nhay cam xéc dinh duoc, s dung phan mém Arc.GIS, chiing toi
thanh Iap ban d6 anh huong caa phéan cat sau déi véi sat, |& dat tinh Thai Nguyén theo hinh 4.
Q@ Urttied - A = <

o

Hinh 4. Bdn do anh hwong cua phan cat sdu doi véi sat 16 dat tinh Thai Nguyén
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3.2.5. Pdnh gid anh huong Ciia dé cao dia hinh dén nhay cam sat 16 dat tinh Thai Nguyén

Do cao dia hinh tinh Thai Nguyén dugc phén thanh 5 bac:<100 m; 100-400 m; 400-700 m;
700-1000 m va >1000 m.

Str dung phan mém Arc.GIS, chung tdi xac dinh dugc anh hudng cta do cao dia hinh dén do
nhay cam sat 1 dat nhu bang 6:

Bang 6. Phan cdp nhay cam theo chi fiéu dg cao

S6 diém

Dién tich Mat do Do nhay Piém
Do cao sat I& (km?) (diém/km? Ty 18 (%) cam Chuin héa
>1000 0 13877300 0 0 Yéu 3
700-1000 3 28256500 0,106169999 0,801980019 R4t manh 9
400-700 6 268470016 0,022348899 7,619750023 Yéu 3
100-400 62 1562680064 0,0396754 44,35219955 Trung binh 5
<100 56 1650060032 0,033938199 46,8321991 Trung binh 5

Trén co s& gid tri mac do nhay cam va diém chuan hoa xéc dinh duoc, sir dung phan mém
Arc.GIS, chdng t6i thanh 1ap ban d6 anh huong cta d6 cao dia hinh doi vai sat, ¢ dat tinh Théi

Nguyén nhu hinh 5.
(]

Untitled - ArcMap
File Edit

Hinh 5. Ban do dnh huong ciia d cao dia hinh véi sat, |6 dat tinh Thai Nguyén

3.2.6. Pdnh gid anh hirong cua tho nhudng dén nhay cam sat, 1o dat tinh Thai Nguyén

Trén co so phan tich ddc tinh co 1y cua céc loai dat tinh Thai Nguyén, ching tdi chia tho
nhudng ¢ day thanh cac nhom sau: Pt hinh thanh trén da voi; dat trén cac da cat, bot két; dat
trén da magma axit; da voi; dit trén d4 magma bazo, trung tinh.

Str dung phan mém Arc.GIS, chiing t6i xac dinh duoc anh huéng cua cac loai dit dén do nhay
cam sat, 1o dat Thai Nguyén nhu bang 7.

Bang 7. Phan cdp nhay cam theo chi tiéu tho nhwong

S6 diém  Dién tich Mat do Po nhay Piém
Nhém dét sat I& (km?) (diém/km?) Ty 18 (%) cam Chuén héa

Dit trén d4 voi 1 29652800 0,0337236  0,841543019 Trung binh 5
Dét phu sa 21 587843008  0,035723802  16,68289948  Trung binh 5
Dét trén da cat, bot két 58 200617070  0,028910801  56,93479919  Trung binh 5
DAt trén magma axit 30 336974016  0,089027599  9,563280106  Rat manh 9
P4 voi 7 355288000 0,0197023  10,08300018  Trung binh 5
Dit trén bazo, trung tinh 6 165246000  0,036309499  4,689660072  Trung binh 5
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Trén co so gié tri mic do nhay cam xac dinh dugc, s dung phan mém Arc GIS, ching toi
thanh lap ban d6 anh huong caa cac loai dat doi vai sat, ¢ dat tinh Thai Nguyén theo hinh 6.

[@ U

o OeiiRCUERSS =
Hinh 6. Ban do dnh hwong cua cé&c loai ddt doi véi sat, |6 dat tinh Thai Nguyén
3.2.7. Pdnh gid anh hirong cua 16p phai thuec vt dén nhay cam sat, |o dat tinh Thai Nguyén
Trén co s¢ phan tich chi sb thuc vat (NDVI) bang giai doan anh vé tinh Landsat 8 nho sur
dung phan mém ENVI 5.2, ching t6i xac dinh dugc chi s6 thuc vat tinh Thai Nguyén gom 5 cap
d6 nhu sau: >0.45; 0.35-0.45; 0.25-0.35; 0.15-0.25 va <0.15. ’
Sir dung phan meém Arc.GIS, chung t6i xac dinh dugc anh husng cua I6p phu thuc vat dén d6
nhay cam sat 19, dat Thai Nguyén nhu bang 8.
Bang 8. Phan cdp nhay cam theo chi tiéu thyc vat
Chi s6 S6 diém Dién tich Mat do Po nhay bi

o>

m
thuc vat sat 16 (km?) (diém/km?) Ty 18 (%) cam Chuin héa
>0,45 10 748297024 0,0133637 21,23810005 Yéu 3
0,35-0,45 32 1812320000 0,0176569 51,43719864 Yéu 3
0,25-0,35 35 677715968 0,051644102 19,23489952 Yéu 3
0,15-0,25 32 213908000 0,149597004 6,071129799 Manh 7
<0,15 18 71122600 0,253084004 2,018599987 R4t manh 9

Trén co s¢ gia tri mic do nhay cam xac dinh dugc, sir dung phan mém Arc GIS, ching toi
thanh 1ap ban db anh huong cua lop phi thuc vat déi voi sat, 16 dét tinh Thai Nguyén nhu hinh 7.
Q unt ArcMap ] x

Fie Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
S 18X 0 & o121 - [ZEE | Geostatstical Ansyst &) R ATIQ 113 4+ BT kN @ 7 B M S T D) Editor | Classfcation

Table Of

~ Gatalog

Hinh 7. Ban do dnh huong cia l6p phii thuc vér doi véi sat, |6 dat tinh Thai Nguyén
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3.2.8. Pdnh gid anh hiong cua liegng muwa dén nhay cam sat, 16 dat tinh Thai Nguyén

Thai Nguyén la tinh ¢6 lwong mua twong dbi cao, luong mwa phu thude vao dic diém dia hinh
dia phuong va thay doi theo muia trong nam. Trén co so 6 liéu mua quan tric nhidu nam, ching
t6i phan luong mua tinh Thai Nguyén ra 5 cap d6 sau:<1400 mm; 1400-1500 mm; 1500-1600
mm; 1600-1700 mm; >1700mm.

Str dung phan mém Arc GIS, chung t6i xac dinh duoc anh huong cua luong mua dén do nhay
cam sat 16, dat Thai Nguyén nhu bang 9:

Béang 9. Phan cap nhay cdm theo chi tiéu luong mua

S6 diém  Dién tich Mat do D) nhay biém
Lwong mua sat 16 (km?) (diém/km?) Ty 18 (%) cam Chuin héa
<1400 2 526059008  0,00380185  14,92940044 Yéu 3
1400-1500 11 666641984 0,0165006  18,91909981 Yéu 3
1500-1600 31 995971968 0,0311254  28,26539993  Trung Binh 5
1600-1700 13 640355008 0,0203012  18,17309952 Yéu 3
>1700 70 694620992 0,100774  19,71310043 R4t Manh 9

Trén co so gia tri mue d6 nhay cam xac dinh duoc, sir dung phan mém Arc.GIS, ching toi
thanh lap ban dd anh huong cua lugng mua ddi véi sat, 16 dat tinh Thai Nguyén nhu hmh 8:

(@ uniied - Archiap,
File Edit View Bookmarks Insert Select: G
h=]" -] Bx o +. 1612,

ssing Customize Windows Help
atistical Analyst & RETQ il e W UK @ B INASE TE) kditor | Classification

Snapping' C |80
table Of Contents - ~ Catalog

Layers

-
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Hinh 8. Bdn do dnh hwong cua heong mua doi Véi sat, |6 dat tinh Thai Nguyén
3.3. Xdc dinh trong sé va thanh 1@p bédn do sat, 1¢ dat tinh Thai Nguyén
3.3.1. Xdc dinh trong sé cia cac yéu to dnh hueng

Trong nghién ctu nay ching tdi sir dung phuong phap mé hinh trong s (phan tich tha bac
AHP cua Saaty - Saaty’s Analytical Hiearchy Process). Dé phan cap, Saaty (1970) da phat trién
mot loai ma tran dic biét goi 1a ma tran so séanh cap. Ma tran dic biét nay dwoc sir dung dé lién
két 2 tiéu chuan danh gia theo mot thir ty ciia thang phan loai. Pay la ma tran nghich dao, néu
tiéu chi i so sanh vai tiéu chi j c6 gia tri la aij thi tiéu chi j so sanh vai tiéu chi i s& cé gia tri
nghich ddo 1a 1/aij. DPudng chéo ma tran thé hién gia tri so sanh 2 tiéu chi 1a ngang nhau va c6 gi
tri bang 1. Theo dé, chung t6i xay dung ma tran so sénh mirc d6 quan trong cua cac chi tiéu anh
hudng dén sat, 1o dat tinh Thai Nguyén nhu bang 10:

Tinh toan trong sb duoc thuc hién bang cach chia ting gia tri trong mdi & cia ma trén cho
téng sb gia tri trong cot do, két qua s& cho mot ma tran méi (bang 11) véi cac gia tri nam trong
khoang tir 0 dén 1. Gia tri trung binh trén mdi dong ciia ma tran maéi la trong s6 cua chi tiéu nam
trén dong do.
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Bang 10. Ma trgn so sanh cap

Mirc d§ quan trong

Lép Thanh phan (@ (b (© (d) (€) () (9) (h)
bo doc (a) 1 3 3 5 5 6 7 8
Lugng mua trung binh (b) 1/3 1 1 3 3 4 5 6
Thach hoc (c) 1/3 1 1 3 3 4 5 6
Tho nhudng (d) 15 13 1/3 1 1 2 3 4
Phan cit sdu (e) 15 13 1/3 1 1 2 3 4
Pt gay () 1/6  1/4 1/4 1/2 1/2 1 2 3
Phan tang d6 cao (g) U7 15 1/5 1/3 1/3 1/2 1 2
Lp phis thyce vat (h) /8  1/6 1/6 1/4 1/4 1/3 1/2 1
Téng 2,495 6,276 6,276 14,08 14,08 19,83 26,50 34,0
Bang 11. Ma trgn tinh trong sé cac chi tiéu danh gid
Lép Thanh phan Mirc d§ quan trong Trong sb
i (@) () (9 (d) (e) () Q) (h) (0
Do doc (a) 0,40 047 047 035 0,35 0,30 0,26 0,23 0,34
Luong mua trung binh(b) 0,13 0,16 0,16 0,21 0,21 0,20 0,19 0,17 0,18
Thach hoc (c) 013 016 016 021 0,21 0,20 0,19 0,17 0,18
Thé nhudng (d) 0,08 005 0,05 0,07 0,07 0,10 0,11 0,12 0,08
Phén cit sau (e) 0,08 0,05 0,05 0,07 0,07 0,10 0,11 0,12 0,08
but gay (f) 0,06 0,04 0,04 0,04 0,04 0,05 0,07 0,09 0,06
Phan tang do cao (g) 005 003 003 002 0,02 0,02 0,04 0,06 0,04
Lép phu thuc vat (h) 0,05 0,03 0,03 0,02 0,02 0,02 0,02 0,03 0,03
Téng 1 1 1 1 1 1 1 1

3.3.2. Thanh ldp ban dé nguy co sat, 16 ddt tinh Thai Nguyén

Dé thanh 1ap ban do nguy co sat 1o dat tinh Thai Nguyén, truéc hét chiing t6i tién hanh tinh
toan chi s6 nguy co sat, 16 (Landslide Susceptibility Index - LSI). Chi sé LSI duge xac dinh 1a
tong cac gia tri cua cac nhan té anh huong cua ban dd thanh phan theo trong sé tuong g di xac
dinh & trén. Cong thirc xac dinh cu thé nhu sau: LSI= ¥7;_; Wj Xij

Thay gié tri trong s6 da xac dinh & bang 11, ta co:

Chi 56 nguy co (LSI) = ([do doc * 0,34) + ([Luong mua * 0,18) + ([Thach hoc] * 0,18) +
([Tho nhuong] * 0,08) + ([Phan cat sau] * 0,08) + ([Dut gay] * 0,06) + ([Phan tang do cao] *
0,04) + ([Thuc vat] * 0,03).

Tir két qua cac ban do thanh phan (ban do tir hinh 1 dén hinh 8) ciia cac yéu té anh hudng dén
sat, 1¢ dét trinh bay & trén, ching toi sir dung phan mém Arc.GIS tién hanh thanh 1ap ban d6 nguy
co lii quét, sat 16 tinh Thai Nguyén. Két qua thanh 1ap dugc ban do phan ving nguy co sat, 1o dat
tinh Thai Nguyén nhu hinh 9.

3.3.3. Pdnh gid tong hop va phan logi

Sau khi chuan héa, tinh trong sé cho tat ca cac chi tiéu, cac 16p thong tin duoc raster hoa[4]
v6i kich thuéc pixel 30x30m va tinh todn theo mo hinh toan téng quat da trinh bay & trén. Két
gua qua trinh nay cho céc file dix liéu dang raster vai kich thude toan b khu vuc nghién cau la
2403 hang va 2354 cot. Chudi gia tri chi s6 nhay cam truot 1o dat LSI trong toan tinh bién thién
tir 3.29 dén 8.61.

Trén ban d6 phan vang sat, 16 dat, cac mirc nhay cam dugc phan thanh 4 cap véi gia tri LSI
nhu sau:

- Nhay cam sat, 1& yéu (LSI < 4,62),

- Nhay cam sat, | trung binh (LSI tir 4,62 dén 5,95),

- Nhay cam sat, I&: manh (LSI tir 5,95 dén 7,28),

- Nhay cam sat, 1& rat manh (LSI tir 7,28 dén 8,61).
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Hinh 9. Ban do phdn viing nguy co sat |¢ dat tinh Thai Nguyén

Sau khi phan loai, ban d6 nguy co sat, 16 khu tinh Thai Nguyén duoc kiém ching bang cac vi tri
sat, 16 da dugc xac dinh tir nhitng nghién ctu thyc dia va cac két qua thu thép duoc qua nhiéu nghién
ctru khéac nhau. Két qua kiém ching cho thay trong s 127 diém sat, 1o da diéu tra c6 38 diém sat, 1o
Xuét hién trong ving nhay cam yéu; 44 diém sat, 16 xuat hién trong ving nhay cam trung binh; 34
diém sat, 16 trong viing nhay cam manh va 11 diém sat, |6 trong viing nhay cam rat manh.

4. Két luan

Phén ving nguy co sat, I dat 1a mot cong viec phuc tap va van con kha méi me. Hién nay
van chua cé phuong phap phan viang thdng nhat. Mac du c6 nhiéu phuong phap danh gia nguy co
tai bién sat, 16 dat nhung dé phan ving nguy co tai bién sat, 16 dét, diéu quan trong nhat phai xét
dén tat ca cac yéu to co lién quan dén sat, 16 dat da duoc dé cip trong mo hinh danh gia & trén.
Két qua danh gia tong hop 1a co s& dé phan ving.

Ban do phan ving nguy co sat, 10 12 két qua cua qua trinh danh gia tong hop dua trén nhiéu
thugc tinh cua nhiéu chi tiéu khac nhau. Ban d6 thé hién cac ving c6 nguy co sat, |6 gdm 4 céap
khéc nhau. Ban db phan ving nguy co sat, I¢ dat tinh Thai Nguyén cho thdy cac ving c6 mic
nguy co sat, |6 manh dén rat manh tap trung ¢ khu vuc doc cac déi dut gay suon dong Tam Pao,
dut géy séng Cong véi diac diém ndi troi 1a cac didu kién dia chat, dia hinh, thd nhudng rat thuan
loi cho phét sinh sat, 1. Nhitng khu vyc ndy phan bd rong rai dat d4 bi phong héa manh, gan két
yéu hodc bi vo nhau, dap v& manh do kién tao véi suon co do doc tir 15° dén 35°. Khu vuc suon
d6éng Tam P4o nam trong ving c6 nguy co sat, 16 manh, do vy, khi nghién ctru va danh gia tai
bién sat, & can chi trong c&c bién phap phong tranh va giam thiéu thiét hai. Cac khu vuc ¢ nguy
co sat, 16 yéu 12 khu vure nui da voi va khu vuc c6 @6 phan cat sau thap. Mac du cac khu vue da voi
¢6 dic trung do dbc 16n, nhung d4 voi lai co do gan két tét, lién khéi do d6 nguy co sat, 1¢ giam di
dang ké. Céac khu vuc khac co nguy co & mac trung binh hau hét nim & nhimg ving dit da trAm
tich luc nguyén, tran tich bién chat va chiém mot dién tich twong déi lon cua viing nghién ciu.
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