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Ban d6 phan vung nguy co trugt 16 ¢at Thanh phd Pa Lat da
dugc thanh 13p bang phuong phap phan tich thr bac AHP va hé
thong tin dla 1y. Mudi ba yéu td/nguyén nhan di dugc lya chon sir
dung bao gém do dbc suon, dia mao, luu vuc song — mat do song
sudi, thach hoc - vo phong hoa, thd nhudng, ciu trac dia dong
luc, d6i anh huong dong luc cac dat giy chinh, gia toc nén, dia
chat thay van, luong mua trung binh nim, hién trang st dung dat,
mat d6 xay dung va hé thong giao thong. Phan ving nguy co
truot 16 dat dugc kiém ching bang cach so sanh véi hién trang
214 dia diém truot 1o dat da phat hién tir diéu tra, khao sat thuc té.
Két qua cho thidy 94.8% vi tri dia diém trugt 16 dat phét sinh
trong cac vung nguy co tur trung binh dén rat cao. Cac Vung co
nguy co trugt 10 dat tir rat thap, thap, trung binh, cao dén rat cao
lan luot chiém 21.76%:; 36.14%; 21.15%; 15.91% va 5.04% dién
tich khu vuc nghién ctru. Do ddc suon > 25°, lugng mua trung
binh nam tr 1800 - 1900mm, mat d¢ xay dung > 80% va hé¢ théng
giao thong voi bude dém 20m duoc coi 1a cac yéu té/nguyén nhan
chu yéu trong phat sinh trugt 16 dat trén dia ban Thanh phd Pa
Lat. Két qua nghién ctru 1a tai liéu khoa hoc va thyc tién gitip cac
nha quy hoach va quan ly dia phuong st dung hop 1y lanh thd
thanh phé co tinh den diéu kién truot 1¢ dit trong quy hoach tong
thé phat trién kinh té - x4 hoi.

ABSTRACT

Landslide hazard mapping for Da Lat City has been
generated by Analytical Hierarchy Process AHP and GIS.
Thirteen casual factors were selected: slope, geomorphology,
river catchment density, lithology-weathering zone, soil,
geodynamic structure, dynamic impact zone of main faults, peak
ground acceleration, hydrogeology, annual average rainfall, land
use, construction density, and transport system. Landslide hazard
zoning was verified by comparing it with the current 214
landslide locations detected from the actual investigation and
survey. Results showed that 94.8% of landslide locations
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occurred in moderate to very high hazard areas. Areas with
deficient, low, medium, high, to very high landslide hazards
accounted respectively for 21.76%; 36.14%; 21.15%; 15.91%,
and 5.04% of the study area. Slope > 25°, annual average rainfall
Keywords: from 1800 - 1900mm, construction density > 80%, and traffic
analytical hierarchy process system with a bnffer of 20m were considerefi as the main casual
AHP; Da Lat City: landslide factors 'to lgndsllde occurrence in Da Lat City. Research results
are a scientific and practical basis for local planners and managers
to use suitably the city territory, considering the landslide
condition in the socio-economic development master plan.

1. Gi6i thiéu

Truot 16 dat 13 tai bién dia chat pho bién thuorng Xdy ra trong vung d6i nti, khong chi lam
thiét mang ma con gay ton that tai san. Didu d6 thiic day nhiéu cong trinh cong b theo hu’ong nay
v6i cac phuong phap nghién ctru khac nhau. Hién nay, trong cac nghién ctru vé truot 16 dat c6 hai
nhom phuong phép 1a dinh tinh va dinh lugng (Ozdemir & Altural, 2013; Dang et al., 2019; X. H.
Nguyen et al., 2019; Le et al., 2012, 2020). Phuong phap dinh tinh chu yéu dua vao kién thirc va
kinh nghiém cua cac chuyén gia. Phuong phéap dinh lugng c6 cac phuong phap théng ké nhu Ty 18
tan suat (FR), Trong luong bang chimg (WOE), Hoi quy logistic (LR) va Phén tich thir bic (AHP).
AHP 12 mét phuong phap phan tich da tiéu chi, mot cong cu hiéu qua cho viée ra quyét dinh phirc
tap trong nhiéu linh vuc va da dugc str dung rong rai trong viée lwa chon cac yéu td/thanh phan tac
dong dén truot 16 dat, 1a dit liéu dau vao dé thanh 1ap ban dd phan vung nguy co trugt 1& dat trong
mot khu vyge nghién ctru (Ahmad, 2018; Rahim, Ali, & Aslam, 2018; Peng, Shieh, & Fan, 2012).

O Viét Nam, trong khu vyc Tay Nguyén da thyc hién mot s6 nghién ctru vé tai bién dia
chat nhu X. H. Nguyen va cong su (2019) véi dé tai “Nghién ctiru mot sé dang tai bién dia chét
dién hinh phuc vu kinh té - xa hoi Tay Nguyén” nham d4nh gia hién trang bon dang tai bién dia
chét dién hinh 1a nut sut dat, truot & dat, 1 quét — 1i bun dé va x6i 16 bo song; Phan va cong su
(2016) trong dé tai “Nghién ctru hoat dong dia dong luc hién dai khu vyc Tay Nguyén phuc vu
du bao cac dang tai bién dia chat & cac ving dap, ho chira va dé xuat cac giai phap phong tranh”
da nghién ctru lam sang t6 dac diém dia dong luc hién dai khu vuc Tay Nguyén va anh hudng
ctia chiing t6i dap va hd chua.

Tinh Lam Dong 1 noi tai bién dia chat c6 kha ning xay ra quy mé 16n v6i bon dang tai
bién dia chét dién hinh 1a ndt, syt dat, truot 16 dat va 1d quét. Trong nhitng ndm 1993 - 1994,
Pham, Do, va Nguyen (1994) da tlen hanh nghlen ctru kién tao, dut giy, trudng ung suat kién tao
cho tinh Lam Dong, chi ra mot so duat gay ¢6 biéu hién hoat dong la nguyen nhan tiém an giy ra
cac dang tai bién dia chit c6 ngudn gbc hdn hop nhu dong dat, nit dat, truot 16 dat, nai lira, 1d
bun, phun tro, phun bun, ha lun, ning vom, thoat mat nuéc ngdm. Nam 2012 nhom nghién ciru
(Le et al., 2012) d4 hoan thanh d& tai “Nghién ctru tai bién dia chit, nhitng ving c6 nguy co nit
dat, truot 10 dat, 1 quét, dé xut cac giai phap phong trdnh gidm nhe thiét hai trén dia ban tinh
Lam Dbng Nam 2020, Le va cong su (2020) tiép tuc thuc hién dé tai “Nghién ctru cac tai bién
dia chit: nut, sut dat, truot 16 dat va dé xudt cac bién phap canh bao, ngin ngira va khic phuc
trén dja ban Thanh phé Pa Lat, tinh Lam Pong”.

Trong dém 25/04/2017 trén dia ban Thanh phé ba Lat da xay ra su cd nit dat - nha va
duong khu vuc duong Nguyén Vin Trdi - Phan Dinh Phung, Phuong 02, gdy hoang mang du
luan va thi¢t hai nha cua, de doa tinh mang ctia nguoi dan trong khu vuc (N. P. Nguyen, Kanno,
& Bui, 2017). Dang va cong su (2019) di xdy dung ban dd d6 nhay cam truot 16 dat Thanh phd
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Pa Lat bang phuong phap FR dua trén 8 yéu td/nguyén nhan va 72 dia diém truot 16 dét thu
thap. Két qua cho thay 6.27% dién tich nam trong vung nhay cam rat thap; 21.03% - vung nhay
cam thap; 27.09% - vung nhay cam trung binh; 27.41% - vung nhay cam cao; va 18.21% - vung
nhay cam rat cao. Bai bdo nay st dung phuong phap AHP trong mdi truong GIS nham xay dung
ban d6 nguy co truot 16 dat Thanh pho Da Lat, gop phan phong tranh hi€u qua loai hinh tai bién
dia chat nay.

2. Phuwong phap va dir liéu nghién ctiru

2.1. Khu vwe nghién ciru

Lam Pong mot tinh mién nui phia Nam Ty Nguyén vé6i hai thanh phd va 10 huyén.
Thanh pho Pa Lat ndm ¢ phia Bac tinh Lam Pong co toa do dia ly: tu 108°19°23” dén
108°36°27” kinh d6 Déng va tir 11°48°36” dén 12°01°07” vi 6 Béc. Thanh phd Da Lat toa lac
trén cao nguyén Lam Vién, & d0 cao 1,500m so vdi mat nudc bién, véi dién tich ty nhién kha
nho chi gan 40km? (Hinh 1).
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Hinh 1. Ban d6 vi tri khu vuc nghién ctru Hinh 2. Ban d0 vi tri cac dia diém truot 16 dat
(Thanh pho Da Lat)

Hinh 3. Anh chup truot 16 dét trong khu vyc nghién ciru

2.2. Phwong phap nghién ciru
2.2.1. Phwong phap AHP

Phuong phap phan tich tht bac AHP duoc Saaty (1980) dé xuat Va su dung vao viéc ra
cac quyét dinh khac nhau. Trong do trong ma tran so sanh tri s6 ctia mdi yéu té thay ddi trong
khoang tir 01 dén 09. Cac yéu té dugc sip xép theo thtr bac trong ma tran va ky thuat Panh gia
yéu té uu tién (PFRV) dugc sir dung dé gan tri s6 cho cac yéu tb trén co so mirc do quan trong
ctia chung so véi cac yéu té khac. Tri sb dugc gan cho cac yéu té dya trén kién thirc chuyén mén,



Lé Ngoc Thanh va cong su. HCMCOUJS-Ky thuat va Cong nghé, 16(1), 136-148 139

tai li¢u, quan sat va kinh nghi¢m.

Gia trj trung binh ctia cac yéu t6 duogc sip xép theo thir bic duoc st dung dé tinh trong sb
va gia tri riéng (eigenvalue) cung vai ti so nhat quan (CR). Tinh nhat quan cua ma tran so sanh
duogc kiém tra thong qua CR.

CR = CI/RI (1)

trong d6, CI 13 chi s6 nhat quan, RI - chi s6 nhit quan ngiu nhién. N6i chung, CR < 0.1 duoc
chap nhan, khi CR > 0.1 cho thay su khong nhat quan can phai so sanh lai. Phan mém Expert
Choice v11 d3 duoc sir dung dé phan tich AHP trong nghién ctru nay.

2.2.2. T6 hop tuyén tinh cé trong sé

T6 hop tuyén tinh co trong s6 phu thudc vao quy trinh két hop cac ban d6 thanh phan
(céac lop). Day 1a budc cubi cung trong viéc xay dung ban dd phan Vung nguy co trugt 10 dat,
trong do tat ca cac lop duoc két hop bang cach st dung k¥ thuat chong chap co trong sb trong
phan mém ArcGIS. Tét ca cac 16p da dlmc phan loai lai theo ty 1¢ cu thé. Trong s ciia cac yéu td
dugc két hop voi nhau dé thu duoc chi s6 nguy co truot 10 dat theo cong thuc:

LSI= Y7 Wiwy (2)

trong d6 chi s6 nhay cam LSI, gié tri trong luong W; cho tham s j, gia tri xép hang wij; hodc gia
tri trong luwong cua loai I trong tham so0 j va n cua céc 16p.

Trong sb cua cac yéu td duoc xéac dinh bﬁng phuong phap phan tich tht bac AHP, dugc
su dung dé thanh 1ap ban do6 phan vung nguy co truot 1¢ dat bang cong thic (2). Viéc phan loai
cac gia tri pixel thuc hi¢n béng thuat toan Natural breaks trong phén mém ArcGIS.

2.2.3. Bdn do hién trang cac dia diém trueot 16 dat

D4 tién hanh khao sat cac khu vuc c6 dau hiéu, thong tin vé trugt 16 dat nham thu thap
thong tin hién trang cta ching trong ba dot: thang 10, 11/2018; thang 06/2019 va thang 06/2020.
Trén co s& két qua diéu tra va khao sat thuc té, da phat hién 214 dia diém truot 1o dat trén dia
ban Thanh phé Pa Lat; thé hién trén ban dd hién trang trugt 16 dat & dang ban dd s bao gém cac
thudc tinh nhu vi tri, dic diém phan bd, nguyén nhan, quy md, ... c¢6 kha ning truy cap, bo sung
va cap nhat thong tin méi trong méi truong GIS (Hinh 2). Ban do hién trang truot 16 dat cho
phép hinh dung phan b6 khong gian ctia chung trong khu vuc nghién ciru, va 1a tai liéu thuc té
kiém chimg do tin cay ctia ban d phan ving nguy co truot 1 dat.

2.2.4. Phan tich thu bac AHP

Két qua phan tich AHP cho thidy CR tinh toan tir ma trin so sanh cho 13 yéu t6 bang
0.09. Gia tri nay chirng té ma tran cac y€u to 1a chap nhan dugc. Trong sO cua cac yéu tdo/nguyén
nhan (Wj) va tri s0 yéu to (wij) trinh bay trong Bang 1.
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Bang 1
Ma tréin so sanh cip cua cac yéu tb
Dai .n
. Luuvye| oo ch Céu | anh |.. . |Dia Hién | 1 e
bo . song- . 2 ;o . Gia toc| % |Lwong| trang | Mat ; N
£ X z | Dia ~, an | hoc-véo | Tho |[truc dia| huwéng A chat . ~ - |thong|Trong| Hé
Yeéuto | doc mat do N N A nén . mua sir |do xay| . % £
.| mao A phong |nhudng| dong | dong Jthay| giao | sO i}
suon song . ~ |ewcdai| nim | dung | dung | ;.
£ hoéa lwe | lwe cac van R thong
suoi : L s dat
dit gay
Bodoc |y | 5 7 2 6 8 8 4 8 | 2 6 2 | 2 |o190]| 8
suon
Piamao | 1/3 1 3 1 6 7 7 3 7 3 6 3 3 0.097 | 7
Luu vuc
song-mat| ;| 5| 2 2 6 6 3 s | s 2 5 | 5 |o0041] 6
dorsong
suoi
Thach
hoc-vo |y |y 12 1 2 7 7 3 4| 4 2 5 5 10064 7
phong
hoa
Th0~ 1/6 | 1/6 12 12 1 7 7 3 3 5 1 5 5 0.044 | 7
nhudng
Céu trc
diadong | 1/8 | 1/7 1/6 1/7 1/7 1 1 1 6 8 7 8 8 0.012| 8
Iuc
Péi anh
hudng
dongluc| 1o | 17 1 16 17 | 17 1 1 1 6 | 8 7 8 | 8 |o0012] 8
cac dut
gay
chinh
Gia tbc
A 1/4 | 1/3 1/3 1/3 1/3 1 1 1 3 4 3 4 4 0.021] 4
nén
Biachat | ol gl s | s | s | e | e | 3| 1| 7 3 7 | 7 0026 7
thiy van
Luong | ol 13| 15 15 | 15 1/8 18 | 14 |17 1 5 1 1 |0.148] 5
mua nam
Hién
trangsf; 1/6 | 1/6 1/2 1 1 1/7 1/7 1/3 1/3 1/5 1 5 5 0.044 | 5
dung dat
I\/Eatdo 12 | 1/3 1/5 1/5 1/5 1/8 1/8 1/4 1/7 1 1/5 1 1 0.152] 1
xay dung
Hé thong
giao 12 | 1/3 1/5 1/5 1/5 1/8 1/8 1/4 1/7 1 1/5 1 1 0.152] 1
thong

CR =0.09 < 0.1 chip nhén duoc

Ngudn: Le va cong su (2020)

2.2.5. Cdc ban do thanh phan

Truot 16 dat do nhiéu yéu t6 tac dong, nhung thuc té khong thé lic nao ciing thu thap
duoc cac dir liéu day du dé xay dung ban dd phan ving nguy co. Dya trén viéc nghién ciru, danh
gia céc yéu td chu yéu c6 kha nang gay ra truot 16 dét trén dia ban Thanh phé ba Lat, da chon ra
13 yéu té/ban dd thanh phan véi cac phan 16p twong tng (Bang 2).




Lé Ngoc Thanh va cong su. HCMCOUJS-Ky thuat va Cong nghé, 16(1), 136-148 141
Bang 2
Trong sb cac phan 16p trong ban do thanh phan
A W A A 1z Trong )
Ban do thanh phan Phan lop phan 16p (W)
<3° 0.006
) 3°-8° 0.012
i—)a_o) doc swon, phan lam ndm 16p (Hinh g0_ 15° 0.024
15°-25° 0.050
>25° 0.097
Xam thyec - tich tu va tich tu 0.003
) o | Suon vach kién tao bi boc mon gia toc 0.006
bia mgo, gbm nam don vi dia mao v6i———— - —
ngudn gdc ndi sinh va ngoai sinh (Hinh | BE mat 10p phu bazan Neogen - D¢ tir
4b) bi phén cat manh; Bé mat 16p phu 0.120
bazan D¢ tt bi phan cat yéu
Suon rira troi boc mon 0.025
Suon boc mon tong hop; Sudn xam
A 0.050
thue - boc mon
ba Dung (Cam Ly) 0.001
Luu viee song - Mt dé séng sudi, g(‘A)I’n Ba Nhim 0.003
ndm luu vuc song voi mat do song sudi | Pa Nhim (phia Nam) 0.005
khac nhau (Hinh 4c) Da Dung - Bon Duong 0.011
Da Dung (phia Bic) 0.021
D4 trm tich 0.004
zﬁggfl d{léoshi;lhvoc ép ﬁgz%n hgoéac, V(;O thlzlnﬁ D4 tram tich bé roi Kainozoi 0.010
phan khac nhau dudi tac dong cua diéu | P4 phun trio axit - trung tinh 0.010
kién kién tao va qua trinh phong hoa|_, \
khong dong déu (Hinh 4d) b4 phun trao mafic 0.010
D4 xam nhap axit - trung tinh 0.028
, , Nhom dét gley (sét - bot - cat) 0.001
Tho (zhwéng, g(’) nam nhém dﬁt chinh - < - - —
v6i ting day dat kha sau, do déc 16n d& | Nhom dat phu sa (sét - bot cat) 0.003
bi rira tr6i va x61 mon, (Hinh 4e) Nhom dat phu sa den (sét - bot - cat) 0.006
Nhom dat do (sét - bot - cat) 0.011
Nhom dit xam (cat - bot - sét) 0.022
Cdu tric dia dgng hec, ton tai hai khoi|Khoi CTDDL cap 03 Pa Lat - Di Linh 0.006
cau tric dia dong luc cap 03 1a ba Lat - . ,
Khoi CTPDL cap 03 Btc Trong 0.006

Di Linh va Buc Trong (Hinh 4f)
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Ban db thanh phin Phan 16p pé‘;l‘-’;’fp SE’W)
Ddéi dnh hwong dong lwc cac dit gdy|Khong anh huéng 0.002
chinh, khu vuc nghién ctu chiu anh
huong dong luc cac dut giy cua D6i|cpiy anh huong clia Déi thit 02 (Da
thir 02 (Da Nhim - Ténh Linh) vé phia|Npim - Tanh Linh) 0.010
Dong (Hinh 4g)
Gia téc nén cyc dai (chu ky lap lai 0.04 - 0.058 0.003
10.000 nam) nam trong khoang 0.04-|0.05 - 0.06g 0.005
0.07g (Hinh 4h) 0.06 - 0.07¢ 0.013
Tram tich Holocene 0.001
, H¢ tang Xuén Loc 0.002
Dia chat thuy van, ¢6 nam phic hé[ . x
chira nuée (Hinh 41) He tz‘mg bon Duong 0.003
H¢ tang La Nga 0.007
Hé tang Déo Bao Loc 0.013
Liweong muea trung binh ndm, gébm ba 1,600 - 1,700mm 0.020
vung cé lugng mua trung binh nam|1,700 - 1,800mm 0.035
khdc nhau (Hinh 4)) 1,800 - 1,900mm 0.072
Dit trong cdy hang nam khéc; Lua 0.001
o Dit trong rimg 0.003
Hién trang su dung dat, gbm nam loai[_z, . x a 1A
hinh s& dung dét chinh (Hinh 4k) Dat trong cdy [au nam 0.006
bat 6 —dan cu 0.011
Dat phi nong nghiép khéac 0.022
Mdt do xdy dung, da st dung cac anh|<20% 0.005
vién tham do vé tinh Sentinel-2A thu o
nhan ngay 28/01/2019 tr website 20 -40% 0.010
https://earthexplorer.usgs.gov. SO hiéu |40 - 60% 0.020
anh: 0
; .04
S2A MSIL1C 20190128T031001 60 - 80% 0.040
N0207_R075_T48PZU_20190128T060 |- ggo/ 0.078
70 (Hinh 41)
0-20m 0.078
) 20 - 40m 0.040
He¢ thong giao thong, vi cac vung dém
méi bén duong 1a 20m (Hinh 4m) 40 - 60m 0.020
60 - 80m 0.010
80 - 100m 0.005

Ngudn: Le va cong su (2020)
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Hinh 4. Ban dd thanh phén (a) bo dbc suon; (b) bia mao; (c) Luu vuc song — mat do song sudi;
(d) Thach hoc — vo phong hoa; (¢) Thd nhudng; (f) Cau tric dia dong luc; (g) Poi anh huong
dong luc cac dut giy chinh; (h) Gia toc nén cuc dai; (i) Pia chit thay vin; (j) Luong mua trung
binh nam; (k) Hién trang st dung dat; (1) Mat do xay dung; (m) Hé théng giao théng

3. Két qua va thio ludn
3.1. Phén tich thong ké hién trang trwot 1 dit
Trong khu vuc ndi thanh, Phuong 03 c6 s6 dia diém truot 16 dat nhiéu nhéat, g6m 44 diém
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chiém ti 1& 20.56%; Phuong 01 khong xdy hién tuong tai bién dia chit nao; khu vuc ngoai thanh
¢6 cac xa Ta Nung va Xuan Truong, mdi xi xay ra 09 tai bién dia chat, chiém ti 1¢ 4.21%. Trong
nhém dat nong nghiép, truot 16 dat xay ra tai 107 diém, trong d6 nhiéu nhit trén dat rimg phong
ho v&i 56 diém, chiém ti 16 52.34%; it nhét trong dat bang trong cdy lau nim khac co hai dja
diém véi ti 18 1.87%; trong nhom dat phi nong nghiép, truot 10 dat xay ra tai 107 diém, trong do6
nhiéu nhat trén dat giao thong véi 66 diém, chiém ti 18 61.68%; it nhat trong dat gido duc va dit
ton gido voi ti 1¢ 0.93%. Trugt 16 dat 1a loai hinh tai bién dia cht chiém wu thé so véi céc loai
hinh nut, sut dat, gom 209 diém véi ti 18 97.66%, phan bd chi yéu & Phudng 03. Nut dat 13 loai
hinh tal bién dia chét it xay ra nhat, chi c6 mot diém ciing & Phuong 03 Céc dia diém truot 16 dét
chu yeu c6 nguyén nhan nhan sinh, chiém ti 18 16n, 94.86%. Trong s6 214 dia diém truot 1o dat
c¢6 89 diém chiém ti 1¢ 41.59% khong xac dinh quy mo do khong thé tiép can khéi truot; trong s6
dia diém con lai ¢6 75 diém (35.05%) c6 quy mé nho; 29 diém (13.55%) c6 quy md trung binh,
va 20 diém (9.35%) c6 quy md 1on.

Ghi cha: Rét 16n: > 10,000m’; Lén: 1,000 - 10,000m*; Trung binh: 500 - 1,000m*; Nhé: < 500m”.

3.2. Phén tich méi quan hé khong gian giita cdc yéu to/nguyén nhén va kha nang phdt
sinh truot lo dat

Quan hé khéng gian gifta cac yéu td/nguyén nhan va kha niang phat sinh trugt 16 dat duoc
phan tich dya trén két qua trinh bay trong Bang 2.

Do ddc suon 1a mot trong cac yéu té dong vai trd quan trong nhat dbi voi trugt 10 dat
trong khu vuc nghién ctru. Truot 16 dat phat sinh véi kha nang cao nhét & cac khu vuc c6 do doc
trén 25° (w = 0.097), phan bd cha yéu xung quanh trung tim Thanh phé Pa Lat. Vé dia mao, don
vi bé mit 16p phu bazan Neogen - B¢ tir bi phan cit manh; va bé mat 16p phu bazan B¢ tir bi
phan cit yéu chiém wu thé trong phat sinh truot 16 dat (w = 0.120). Piéu nay 1a do day 1a dia hinh
thanh tao do ngudn gdc ndi sinh. Cic bé miat nay kha bang phang, bé day ctia cac 16p phu bazan
nay tir 05 - 50m. Bé mit 16p phu bazan bi phong héa manh, tao vo phong hoa day 05 - 10m, ¢6
noi 16p phu bazan ndy bi phong hoa hoan toan. Pdi véi yéu té luu vuce séng - mat do song sudi,
dién tich ciia ching cang 16n thi kha ning thu lugng nudc cang cao, tao ra luu luong va téc do
dong chay cang manh, dan dén kha ning 16i cudn cac vat liéu chan doc lam phat sinh truot 1o
dat. Trong khu vuc nghién ciru luu viuc Pa Dung (phia Bic) c6 kha nang cao phat sinh trugt 1o
dit (w = 0.021) do nam trong luu vuc séng Pa Dung véi mat d6 song sudi kha cao (1.75km/km?)
ctia tinh Lam Pong. Nhém da xam nhap axit - trung tinh nhay cam nhét trong xuat hién truot 10
dat (w =0.028), phu hop v6i danh gid tor mic do manh dén rat manh d6i v6i nhom da xam nhap
(Le va cong sy, 2012; 2020). Nhom dat xam (cat - bot - sét ) co trong s6 16n nhat (w = 0.022) 1a
do chung c6 thanh phan cip hat 16n nhét, din dén kha nang phat sinh trugt 16 dat cao nhat.

Két qua tinh toan céac trong s6 cho ba yéu td cau trac dia dong luc, déi anh huong dong
luc cac d6i dit gdy chinh va gia toc nén cuc dai cho thay tic dong cua chung khong 16n (w =
0.006 - 0.013). Diéu d6 chimg to hoat dong noi sinh tuy co vai trd quan trong nhung khong quyét
dinh trong phat sinh trugt 1& dat. Trong yéu t6 dia chat thuy van, H¢ te‘ing Deéo Bao Loc co trong
s6 cao nhat (w = 0.013), bé day 16n, chat luong nudc tét, nhung nghéo nudc, khong co kha nang
khai thac quy md cong nghiép ma chicoy nghla dan dung phan tan & ving ria Nam thanh phd.
Viéc khai thac, sir dung nudc ngdm cho san xuét nong nghiép lam gia tang nguy co phat sinh
truot 1o dat trong khu vuc tdn tai Hé tang nay. Yéu td luong mua dong vai trd quan trong trong
qué trinh va thoi diém phat sinh truot 16 dat. Luong mua trung binh nhiéu ndm thay doi tir 1,800
— 1,900mm phan bd ¢ phia Tay Bic thanh phd 13 yéu t6 quan trong trong phat sinh truot 16 dat
(w =0.072), pht hop v6i hién trang phan 16n dia diém truot 16 dat xay ra & cac Phuong 07, 05 va
xd Ta Nung. Trong sir dung dét, trong s6 cao tdp trung vao dat phi nong nghiép khac (w =
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0.022). Piéu nay duoc giai thich 1a do sy gia ting san xuit nong nghiép trong phat trién kinh té
thanh phd.

Su gia ting dan so va phat trién kinh té cta thanh ph khién cho nhu cau xay dyng cong
trinh, nha &, ... ngdy cang ting, chiém dién tich dit ngay cang l6n. Do d6 gia ting mat do xay
dung 14 mot trong cac yéu té/nguyén nhan cia truot 16 dat. Khu vuc c6 mat do xay dung trén
80% co kha ning cao nhit giy truot 16 dat (w = 0.078) tép trung chi yéu tir Phuong 01 dén
Phuong 12. Trén dia ban Thanh phd Da Lat hé thng glao thong ngay cang dugc hoan thi¢n nhu
cac quoc 10 20, 27C, BT 725..., do vay phai st dung nhiéu vt liéu, thay dbi dia hinh — dia mao
cling nhu céu tao dia chat noi ¢6 cong trinh di qua, ddn dén nguy co xuat hién truot 1o dat. Pham
vi chiju anh huéng nhiéu nhat (w = 0.078) phat sinh truot 1& dét tir tim duong ra hai bén 20m.

Trong sb cac phan 16p ciia 13 ban d6 thanh phan (yéu t6) c6 thé nhan ra bon phan 16p co
trong sd cao v4i w thay d6i tir 0.072 - 0.097, chia lam hai nhom:

(i) Nhom yéu t6 tu nhién: Do doc swon > 25° (w = 0.097) va luong mua trung binh nim
tir 1,800 — 1,900mm (w = 0.072), duoc coi 1a cac yéu td tinh, tiém an.

(ii) Nhom yéu té hoat dong nhan sinh: Mat do xay dung > 80% (w = 0.078) va hé thong
giao thong véi bude dém 20m (w = 0.078), dugc coi la cac yéu to dong, kich thich truc tiép.

C6 thé coi day 1a bén yéu té/nguyén nhan chu yéu trong phat sinh truot 10 dat trén dia
ban Thanh phé Da Lat.

3.3. Phén viing nguy co trwot 16 dit

Trong sb cua 13 yéu td/thanh phan da duoc xac dinh bang phan tich AHP (Bang 2). Ban
d6 phan ving nguy co trugt 16 dat Thanh phd Pa Lat da duoc thanh lap (Hlnh 5) bang cach st
dung céc trong sO w v&i phuong phap t6 hop tuyen tinh c6 trong s bang phan mém ArcGIS. Gia
tri pixel di véi cac vung trugt 16 dat thay doi tir rat thap (0.06 - 0.17), thap (0.17 - 0.21), trung
binh (0.21 - 0.24), cao (0.24 - 0.29) dén rat cao (0.29 - 0.47). Cac dién tich chira gia tri pixel cao
c6 kha niang xdy ra truot 16 dat cao hon so véi cac gia tri pixel thap. Viéc phan loai cac gia tri
pixel nay thuc hién bang thuat toan Natural breaks.

Bén d6 phan viing nguy co truot 15 dat cho thdy viing c6 nguy co rat thap chiém 21.76%
dién tich khu vyc nghién ctru, tap trung & Phudng 04 va xa Tram Hanh; ving c6 nguy co thap
chiém 36.14% dién tich khu vuc nghién cuu, tdp trung & cac xa Xuan Tho, Xuan Truong, Tram
Hanh va Ta Nung; viing ¢6 nguy co trung binh chiém 21.15% dién tich khu vyc nghién ctru, tap
trung & Phuong 05, cac x3 Xuan Tho va Ta Nung; viing ¢6 nguy co cao chiém 15.91% dién tich
khu vuc nghién cuu, tap trung & cac Phuong 03, 05, 07, 10 va xa Xuan Tho; va vung c6 nguy co
rit cao chiém 5.04% dién tich khu vuc nghién ctru, tap trung & cac Phuong 05, 07 va cac xa
Xuan Tho, Ta Nung.

3.4. Kiém chitng két qud phdn viing nguy co trwet 16 dit

Pé kiém chung ban d6 phan viung du bao nguy co truot 16 dat, 214 dia diém truot 16 dat
phat hién da dugc chong chap 1én ban do phan vung nguy co' truot 16 dat dé danh gia, kiém
chu:ng d6 tin cay cua ban d6. Két qua 1a cac dia diém truot 16 dit ndm trong ving nguy co rat cao
chiém ti 1¢ 48.8% véi tan suat 1a 0.001326, 16n nhét so v&i cac ving con lai. Cac ving nguy co
rat thap, thap, trung binh va cao co cic tan sudt lan luot 12 0.000051, 0.0092, 0.000469 va
0.000799. Két qua kiém chuing toan b chi ra 94.8% dia diém truot 16 dat xuat hién trong cac
viing nguy co tir trung binh dén rat cao (Hinh 6). Diéu d6 cho thiy do tin cdy co thé chap nhan
duogc ciia ban dd phan ving nguy co truot 16 ¢at Thanh phd Pa Lat.
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Hinh 5. Ban d0 phan ving nguy co trugt 1¢ dat Hinh 6. Tan S‘{ét tl:uQT 1o dat phat hién
Thanh phd Pa Lat trong cac vung nguy co

4. Két luan

Ban d6 phéan vung nguy co truot 16 dat Thanh phé Da Lat da duogc thanh 1ap qua st dung
phuong phap phan tich thir bdc AHP va cong nghé GIS, duoc kiém ching bang cach so sanh véi
hién trang 214 dia diém truot 16 dat da phat hién tur diéu tra, khao sat thuc té. Két qua cho théy
94.8% vi tri dia diém truot 1 dat phat sinh trong céc viing nguy co tir trung binh dén rat cao. Cac
vung c6 nguy co trugt 1o dat tir rat thép, thép, trung binh, cao dén rt cao 1an lugt chiém 21.76%;
36.14%; 21.15%; 15.91% va 5.04% dién tich khu vuc nghién ctru. B dbc suon > 25 luong mua
trung binh nam tur 1,800 — 1,900mm, mat d6 xay dung > 80% va hé théng giao thong vdi budce
dém 20m, dugc coi 1a cac yéu té/nguyén nhan chi yéu trong phat sinh trugt 1& dét trén dia ban
Thanh phd Pa Lat. Két qua nghién ciru 1a tai liéu khoa hoc va thuc tién gitip cac nha quy hoach
va quan 1y dja phuong str dung hop 1y 13nh thé thanh phd c6 tinh dén tai bién dia chat — truot 10
dat trong quy hoach tong thé phat trién kinh té - x4 hoi.

LOT CAM ON

Bai bao nay la mdt phﬁn két qua cua dé tai “Nghién cutru cac tai bién dia chat: nut, sut dt,
truot 16 dat va dé xuat cac bién phdp canh bao, ngan ngtra va khac phuc trén dia ban Thanh pho
Da Lat, tinh Lam Dong.” Cac tac gid chan thanh cdm on S& Khoa hoc va Cong ngh¢ tinh Lam
bong da hd tro thuc hién dé tai va y kién cua céc phan bién dé€ hoan chinh bai bao.
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