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TOM TAT

Céc giai phap khong gian trong gidm sat nguy co truot 10 giai quyét bai todn quan
sat trén pham vi rong lon dac biét hiéu qua doi voi khu vuce ¢d su thay d6i vé mat
dia hinh, khi hau, dia chét va thay van phtic tap. Nghién cttu nay thanh lap ban d6
nguy co truegt 10 huyén Tuyén Hoa tinh Quang Binh. Muoi ban d6 yéu t6 cau
thanh nguy co truot 16 duwoc xac dinh bao gom: d6 cao, d6 doc, hudéng ddc, phan
cit ngang, phan cét sau, lwong mura, hién trang sit dung dat, chi s§ thuc vat chuan
héa, dia mao va dat. Phuwong phép ty s6 tan suat trude hét dugce st dung d€ dinh
luong mitc d6 anh huong cta ting nhoém dit liéu trong ting yéu t6, trong khi
phan tich tht bac xac dinh trong s6 cho ting yéu td. Tich hop hai phuwong phép,
ban d6 nguy co truot 16 dwoc thanh 1ap ho tro cong tac ra quyét dinh trong phong

chdng hién tuong truot 16 dat dang gia tang nghiém trong tai dia phwong nay.

Tw khoéa: Truot 16, Ty s6 tan suat, Phan tich tht bac, ban d6 nguy co, Tuyén Hoa,

Quang Binh

1. MO PAU

Truot 16 dat 1a mot hién tuong dia chat dé cap dén su chuyén dong ctia mot
phan nén dat so véi phan khac theo mot bé mit do su mat can bang vé trong luec [1].
Theo Co so dit liéu thién tai qudc t€ (EM-DAT), truot 16 dat chiém 5% tong so thién tai
toan cau trong 1 thap ky qua, ding thit 5 sau 14, bdo, dong dat va nhiét d6 cuc doan.
Truot 16 dat 1a mot trong nhitng hién tuong tai bién thién tai thuwong xuyén xay ra nhat
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va da duoc chting minh la tham khdéc khi gy ra thiét hai 16n cho co s6 ha tang va tinh
mang ctia con nguoi trén toan thé gisi [2].

Giai phap khong gian trong danh gid nguy co trugt 16 sit dung cac ban d6 yéu
t6 anh huong nguy co truot 16 dé€ chong xép theo mo hinh wéc tinh da tiéu chi c6 trong
sO [3, 4] Khi tién hanh danh gid nguy co truot 16 dwa trén cac giai phap khong gian,
mot trong nhitng van dé quan trong la xac dinh cac yéu td dau vao, ciing nhv muc do
anh huong cua timg nhém dit liéu trong ting yéu t6 dau vao. D€ giai quyét bai toan
nay, phuong phap ty so tan sudt (Frequency Ratio - FR) duoc ap dung dé dinh luong
muc dd anh hudng cua tirng nhom yéu t6 dya trén phan bd khong gian diém nguy co
truot 16 [5]. Bang cach nay, cac md hinh phan tich da tiéu chi dwgc trong s8 hoa & mic
dd chi tiét hon trong tiing yéu td anh hudng, giup chinh xac hda bai toan nhan dién
nguy co trugt 16 trén quy mo khong gian [6], [7].

Phueong phap phan tich thitc bac (Analytical Hierarchy Process - AHP) st dung
ma tran danh gia mic d quan trong gitra cac cdp yéu t6 va tinh toan trong cho ting
yéu t6 duoc gidi thiéu lan dau tién ndm 1977 [8]. Tt d6 téi nay, AHP tré thanh phuong
phép ban dinh luong duoc lwa chon nhiéu nhat trong nghién ctru truot 16 dya trén cac
giai phap dia khong gian trén thé gioéi [5]. Tai Viét Nam, AHP da duoc ting dung trong
thanh 1ap ban d6 nguy co trieot 16 tai hau hét cc tinh mién nti phia Bic [9]-[12], thanh
pho Da Lat thudc vung Tay Nguyén [13], trong khi tai cac tinh ven bién mién Trung it
duoc quan tdm nghién ctru hon [14]. B6i véi Quang Binh, mac du hién twong truot 16
c6 chiéu hudng gia tang manh nhitng nam gan day, ma trong dé huyén Tuyén Hoda
duoc liét ké la mot trong nhitng dia phuong chiu tdc dong nhiéu nhat caa truot 16, tuy
nhién nghién cttu thanh 1ap ban d6 nguy co truot 16 dua trén cac giai phap dia khong
gian van chwa duoc thuc hién nghién ctru.

Nghién ctru nay thuc hién thanh lap ban d6 nguy co truot 16 huyén Tuyén Hoa
tinh Quang Binh dua trén cach thirc tiép can tich hop gitta phwong phap FR va AHP.
Dua trén diéu tra thyc t€ 38 diém nguy co trugt 16 huyén Tuyén Hoa, 10 yéu td anh
huwong dén truot 10 lién quan dén dia hinh, dia chat, dat dai va khi hau caa khu vuec
nghién cttu dugc dwa vao tinh toan xac dinh trong sd ddi véi nhom di liéu ciing nhuw
tirng yéu to. Ban d6 nguy co truot 1o duoc thanh 1ap dya trén mo hinh phan tich khong
gian da tiéu chi c6 trong s6. Nghién cttu déng goép mot cach thire tiép can mdi trong
viéc dinh lwong chinh xac nguy co truot 16 dua trén cac giai phap dia khong gian, hd
tro ra quyét dinh trong bdi canh tan suat va cuong d¢ gia tang cuia hién tuong truot lo
do6i véi tinh Quang Binh noi riéng va cac tinh ven bién Viét Nam ndi chung.
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2. KHU VUC NGHIEN CUU VA DU LIEU
2.1. Khu vuc nghién cttu

Huyén Tuyén Hoda tinh Quang Binh, véi tong dién tich cta toan huyén la
1.149,41 km? chiém 1/7 dién tich tinh Quang Binh. Tuyén Héa ndm & thuong ngudn
Song Gianh két hop véi nhiéu khe su6i nho lam cho stec manh dong chay gia tang dac
biét vao mua mua i, nwdce chay siét va tro nén hung dit da gay ra tinh trang truot 1o
dat nghiém trong trong mua mua bao. Dia hinh Tuyén Hoa phtic tap bao gom ba dang
chinh (1) dia hinh nti cao trung binh, (2) dia hinh vung go d6i dan xen cac thung liing
va (3) dia hinh viing dong bang. Diéu kién khi hau nhiét d6i gié mua, véi si gia ting
lwong mua 16n hang ndm chu yéu tir thang 9 — 11 hang ndm tao lam xuat hién nhiéu vi
tri nguy co truot 10, cht yéu tai cac swon doc hoac noi ¢é dia hinh thay d6i bat thuong

2.2. Dit liéu st dung

Dt liéu thuc dia trong khu vic nghién ciru da ghi nhan 38 diém nguy co truot 16 .
Trong d6 c6 12 diém nguy co truot 16 tai cac khu vuc trén dia ban huyén Tuyén Hoa
duoc thu thap dya trén s6 liéu tong hop cac khu vuc c6 nguy so truot 16 dat trong mua
mua bdo nam 2022. 26 diém truot 16 con lai duoc giai doan tir anh vién thamdua trén
cac vi tri da tiing xay ra truot 16 trong qua khtt két hop vdi diéu tra thuc dia.
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Hinh 1. So &6 khu vuc nghién ctru va diém thuc dia

Lién quan dén viéc xac dinh cac yéu td anh huwong dén nguy co xay ra truot 16,
thong ké cho thdy cho dén nay chua cé mot co sd nao cho viéc xac dinh cu thé ting yéu
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t6 [15], [16]. Tuy thudc vao ting nghién ctru cu thé va sd luong di liéu hién 9, cac
nghién cttu lea chon cac b yéu td khac nhau [15], [16]. Dua trén tong quan nghién
ctu, nghién cttu nay lwa chon muoi yéu t6 duoc stt dung nhiéu nhét bao gom (1) do
cao, (2) d6 ddc, (3) hudng ddc, (4) phan cat ngang, (5) phan cét sau, (6) lwong mua, (7)
hién trang 16p phu, (8) NDVI, (9) dia mao, va (10) dat.

3. PHUONG PHAP NGHIEN CcUU

Quy trinh nghién cttu thanh 1ap ban d6 nguy co truot 16 duoc thé hién trong
hinh 2. Chi tiét cac budc tién hanh duwgc mo ta trong cac muc tiép theo.
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Hinh 2. Quy trinh nghién ctu nguy co trugt 16 dat huyén Tuyén Hoa tinh Quang Binh
3.1 Xay dyng cac ban d6 thanh phan
Ky thuat GIS (Geographic Information System — Hé thong thong tin dia ly) va
vién tham duoc stt dung d€ thanh lap ban d6 cac yéu t& thanh phan. Truede hét, mo
hinh sd bé mat (Digital Surface Model - DSM) thanh lap tit anh vé tinh ALOS (30m)
duoc xtt ly trén nén tang dién toan dam may Google Earth Engine (GEE) d€ tao ra cac
yéu t8 bao gom dd cao, dd dbc, huéng ddc, phan cat sau. S8 liéu mua vé tinh hang
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ngay CHIRPS (Climate Hazards Group InfraRed Precipitation With Station Data) do
phan giai 5566m tinh trung binh cho thang 9/2022 dwoc xtt 1y va tai vé tir co s dir liéu
anh vién tham ctia GEE. Chi s6 thuc vat chuan héa (Normalized difference vegetation
index — NDVI) dugc tinh ttr anh vé tinh Sentinel 2 d phan giai khong gian 10 m trung
binh thang 9/2022. Nhém cac ban d6 chuyén dé dat, dia mao, hién trang st dung dat,
phan cit ngang dwoc tinh todn dwa vao mat d6 song sudi tir co sd dit liéu nén dia ly ty
1é 1 : 50000. Toan bd cac ban d6 thanh phan dwoc lvu trir dwdi dang raster ma tran hai
chiéu, tai chia mau vé d6 phan giai khong gian 10 m d€ dong bd tinh toan.

3.2 Xac dinh mtrc d6 anh hwong ctia cac cic nhom dir liéu trong tirng yéu to

Phuong phap phan ngudng t6i wu hoda (Jenks natural breaks optimization)
duoc thuc hién dé phan nhom d liéu d6i voi cac yéu td dugc luu trie trén dai gid tri
lién tuc bao gom (1) d6 cao, (2) d6 ddc, (3) hwdng ddc, (4) phan cat sau, (5) phan cat
ngang, (6) NDVI, va (7) lugng mua. Phuwong phap ty s6 tan suat FR (Frequency Ration)
duoc st dung dé tinh todn mdi quan hé khong gian gitra diém truot 16 va mdi tac nhan
gay ra truot 10. Tt d6 danh gid mitc d6 anh hudng ctia titng nhém dit liéu trong moi
yéu t& anh huong. Theo do, véi mdi yéu t6 dau (i) sé tién hanh phan nhém dit liéu (j)
va tinh toan theo cac cong thirc dudi day

S6 diém anh trugt 16 nhom j

Ty 1é diém anh trwot 1& cia nhom j = x 100 (1)

T6ng sd diém anh truot 1&

Ty 1& diém anh treot 1é nhom j

Ty s6 tan sudt nhom j =

()

x 100 3)

Ty 1é diém anh nhém j trong yéu td 1

Ty s6 tin suit nhom j

Tan sudt tvong d6i = ———————————— —
Tong ty s3 tin sudt cia cic nhom trong yéu to i

3.3 Xac dinh trong s cho cac yéu t§ anh huéng bang phwong phap AHP

Phan tich thit bac AHP (Analytical Hierarchy Pricess) dugc st dung dé xac
dinh trong sd trong tirng yéu td anh hudng. Mtic d6 quan trong cta ting yéu td trong
ma tran trong s8 vuong hai chiéu n hang/cot (bang tong s& cac yéu t& thanh phan)
duoc xac dinh duya trén kién thirc cac chuyén gia dé tie d6 tim ra mot quyét dinh hop ly
nhat. Ty 1é nhat quan CR duoc stt dung dé€ danh gia mac do nhat quan caa viéc danh
gia mtc d§ quan trong ctia cac yéu td. Néu CR < 10% thi két qua c6 thé chdp nhan
duoc, con néu CR 16n hon 10% thi can phai xem xét lai cdc budc danh gia truede do.

CR=2 (4)

Trong d6: RI 1a chi s8 ngau nhién va né phu thudc vao s6 tiéu chi dwoc so sanh

3.4 Thanh lap ban d6 nguy co trugt 16

Chtic nang tinh todn chong xép raster (Raster Calculation) trén phan mém
ArcGIS 10.3 duoc sit dung dé thanh 1ap ban d6 nguy co truot 16 theo md hinh wdc tinh
da tiéu chi cd trong khong gian
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Nguy cotrwotle = YL, W, X R; (5)

Trong d6 n la s6 luong cac yéu t6 (n = 10); Wi 1a trong s6 xac dinh tir phuong
phap AHP cho yéu t6 thit i; Ri 1a ma tran khong gian hai chiéu cta yéu td thit i da duoc
gan lai murc d6 anh huwong theo tiing nhom dix liéu tir phuwong phap ty s6 tan suat.

4. KET QUA VA THAO LUAN
4.1. Xac dinh mitc 6 &nh hwdéng cta cic yéu t6 dya trén viéc phan nhom dir liu

Dua trén 38 diém nguy co truot 16 da duoc xac dinh, phwong phap phan nhom
d@ liéu Jenks natural breaks optimization va wdc tinh ty sd tan suat FR da dwoc tinh
toan. Két qua duogc trinh bay trong bang 1 tai Phu luc 01 dinh kem néi dung bai bao
nay.

Gia tri tan suat twong ddi (%) tinh toan tir phwong phép ty 1€ tan sudt duoc st
dung dé€ gan lai mic d6 anh huong cho titng nhém dit liéu trong ting yéu td anh
huong R;. Cac ban d6 duwéi day trinh bay cac két qua phan nhém dix liéu theo trong s6
anh hwong dén nguy co truot 16
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Hinh 3. Trong s6 phan theo timg nhém di liéu ctia muoi yéu t6 thanh phan (1) d6 cao, (2) do
d&c, (3) hudéng ddc, (4) phan cat ngang, (5) phan cat sau, (6) luong mua, (7) hién trang 16p pht,
(8) NDVI, (9) dia mao, va (10) dét

4.1. Xac dinh trong sd cho cac yéu t6 anh huéng

Bang 2 trinh bay ma tran trong s6 AHP cho ting yéu t6 thanh phan. Két qua
CR = 0.044 < 0.1, dam bao tinh nhat quan trong viéc so sanh cap cac nhan td lién quan
dén nguy co truot 16 dat. Trong sd dugc gan cho ting yéu t6 thanh phan, véi yéu t6 do
ddc va loai dat thé hién mtc d6 anh huong 1on nhat dén nguy co truot 16.

Bdng 2. Ma tran tinh todn trong sd ctia cac yéu t& bang phuwong phdp AHP

N . . Phan . St Trong
podse D0 Hudng  TPhan 0 Luong  pe Dla gy o NDv 88
cao déc cat sau mua mao .
ngang dat
b doc 1 3 3 5 5 3 1 7 7 9 0.25
Do cao 1 1 3 3 1 0.3 3 3 3 0.1
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Hudng doc 3 3 1 0.3 3 3 3 0.1
Phan cit sau 1 1 3 0.2 3 3 3 0.07
Phéan cit ngang 1 2 0.2 3 3 3 0.07
Luong mua 1 0.3 3 3 3 0.07
Dat 1 7 7 9 0.25

Pia mao 1 1 1 0.03

St dung dat 1 1 0.03
NDVI 1 0.03

CR =0.044

4.2. Ban d6 nguy co trugt 16

Sau qua trinh chudn hda va gan lai trong s6, ban d6 nguy co truot 16 duoc

thanh lap dwa theo cong thirc (2). Hinh 2 thé hién phan bd khong gian nguy co truot 16

huyén Tuyén Hda tinh Quang Binh, theo cdc muitc nguy co rét thdp, nguy co thap, nguy

co trung binh, nguy co cao va nguy co rdt cao. Phan tich thong ké cho thdy nguy co

truot 10 rat thdp chiém khoang 18,3 % tdng dién tich toan huyén, nguy co truot 16 thap

chiém ty 1é dién tich cao nhat 32,2%, nguy co truot 16 trung binh ding thié hai voi

29,1%, nguy co cao 17,1%, va cudi cung la mic nguy co rat cao chi chiém 3,2%.
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Hinh 4. Phan b6 khong gian nguy co trugt 16 khu vuc huyén Tuyén Hoa

Phan bg khong gian ciing nhu s6 liéu thdng ké cho thay dién tich ndm trong

vung nguy co truot 16 rdt cao tap trung tai cac huyén Tién Hoéa, Thuan Hda, Kim Hoa.

Trong khi d6, nguy co truot 16 ddt xay ra cao tai hau hét cac xa c6 song Gianh. Cac xa

Kim Hoéa, Cao Quang, Thanh Hoda, véi dién tich 16n nhét so vdi cac xa con lai cua

huyén Tuyén Hoa, cling ghi nhan dién tich nguy c6 nguy co truot 16 dat thap cao nhat

khi so sanh theo tong dién tich ctia xa, ciing nhw d6i véi don vi hanh chinh cung cap.
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Hinh 5. Thong ké dién tich cac loai hinh nguy co trugt 16 huyén Tuyén Hoa

KET LUAN

Nghién cttu nay ap dung phuong phap tich hop dwa ty s6 tan suat va phan tich
thit bac dé€ thanh 1ap ban d6 nguy co truot 10 huyén Tuyén Hda tinh Quang Binh dua
trén mo hinh danh gia da tiéu chi c6 st dung trong sd. Nhom 10 yéu t6 quan trong
nhét lién quan dén nguy co truot 16 dugc xac dinh bao gdm dd cao, dé d6c, hudng ddc,
phan cit ngang, phan cit sau, lwong mua, hién trang st dung dat, chi sd thuc vat
NDVI. Tting nhém gia tri trong tirng yéu t6 anh hudng dwoc dinh luong trong s6 dya
trén ty sO tan sudt FR xay ra truot 16 theo 38 diém thuc dia. Phan tich tht bac AHP
duoc 4p dung dé€ ndi suy gia tri trong s theo ting yéu t6. Ban do nguy co truot 16
huyén Tuyén Hoéa tinh Quang Binh thé hién mc dd nguy co cao va rat cao tai cac x3, .
Két qua minh chiing cho kha néang ti€p can giai phap dia khong gian trong viéc luong
trudc cac nguy co xay ra trugt 1o d6i voi khu vuc c6 dia hinh phtc tap, hd tro ra quyét
dinh va giam thiéu thiét hau do thién tai truegt 16 dat xay ra trén khu vuc nghién ctru.

LOI CAM ON

Nghién cttu nay duwoc hd tro boi Dé tai: “Xay dung quy trinh canh bao sém 1i
quét va sat 16 dat do mwa dién rong tich hop cac cong nghé mdai cho tinh Quang Binh,
nang cao kha nang thich tng va chdng chiu cua cdng dong dan cu voi bién doi khi
hau”, Ma s6 nhiém vu: CT0000.10/21-23 do Vién Han lam Khoa hoc va Cong nghé Viét
Nam cap kinh phi.
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APPLYING ANALYTICAL HIERARCHY PROCESS
FOR LANDSLIDE SUSCEPTIBILITY MAPPING
IN TUYEN HOA DISTRICT, QUANG BINH PROVINCE

Giang Thi Phuong Thao!, Nguyen Quang Tuan?,
Doan Hoang Dat?, Pham Viet Hoa' ,Nguyen An Binh!

1Ho Chi Minh City Institute of Resources Geography,

Vietnam Academy of Science and Technology
2University of Sciences, Hue University

3 Center for Engineering - Measurement - Experiment,

Department of Science and Technology of Quang Binh
*Email: nguyenquangtuan@hueuni.edu.vn
ABSTRACT

Geospatial solutions in landslide susceptibility monitoring allow for large-scale
observation and are exceptionally effective in complex regions with significant
variability in topography, climate, geology, and hydrology conditions. This study
aims to establish a map of landslide susceptibility over Tuyen Hoa district, Quang
Binh province. Maps of ten causative factors, including elevation, slope, aspect,
drainage density, the difference in height per unit area, precipitation, land use,
normalized difference vegetation index, geomorphology, and soil were
determined. Firstly, the Frequency Ratio was applied to quantify the class weight
in each conditional factor. Then, Analytical Hierarchy Process determined the
weight for all ten factors. By integrating two methods, the map of landslide
susceptibility supports decision-making in landslide prevention, which is seriously

increasing in this area.

Keywords: Landslide, Frequency Ratio, Analytical Hierarchy Process,
susceptibility mapping, Tuyen Hoa, Quang Binh.
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Giang Thi Phwong Thao t6t nghiép Pai hoc ndm 2010 tai Treong DPH Mo
bia Chat, Ha Noi; t6t nghiép Thac si ndm 2019 tai Truong DH Mo Dia
Chat, Ha No6i. Hién tai, ba 1a nghién cttu vién tai Vién Dia ly tai nguyén
TP. HCM.

Linh viec nghién citu: Ban d6 vién tham va GIS trong quan ly tai nguyén va

mdi truong.

Nguyén Quang Tuan tot nghiép Dai hoc nam 2001 tai Truong DPHKHTN,
DHQG Ha Noi; t6t nghiép thac si nam 2005 tai Truong DPHKH, Dai hoc
Hué; t6t nghiép tién si tai Truong PHKHTN, PHQG Ha No6i; duwoc phong
hoc ham Phé gido sw ndm 2018 thudc nganh Khoa hoc Trai dat - Mo. Hién

nay, ong cong tac tai Truong Pai hoc Khoa hoc, Pai hoc Hué.

Linh vwc nghién citu: Ung dung cong nghé dia khong gian trong quan ly
tai nguyén va moi treong; Xay dung co sd dit liéu Dia khong gian/ Xay
dung ha tang di liéu khong gian phuc vu xdy dung phat trién d6 thi

thong minh va chinh quyén dién tu.

Poan Hoang Pat t6t nghiép c nhan Khoa hoc moéi truong, Truong
DHKH, bai hoc Hué€ nam 2019. Hién nay, 6ng cong tac tai TT Ky thuat -
Do Iwong - Thir nghiém Quang Binh, S& Khoa hoc va Cong nghé Quang
Binh.

Nguyén An Binh t6t nghiép Dai hoc ndm 2010 tai Truong DH Mo Dia
Chat, Ha Noi; t6t nghiép Thac si nam 2014 tai Truong DH Mo Dia Chat,
Ha Néi. Hién nay, 6ng la nghién cttu vién tai Vién Dia ly tai nguyén TP.
HCM.

Linh vic nghién ciru: Ban d6 vién tham va GIS trong quan ly tai nguyén va

moi treeong.

Pham Viét Hoa t6t nghiép Dai hoc nam 1999 tai Treong DH Mo Dia Chét,
Ha Noi; tot nghiép Thac si nam 2004 tai Truong DH Mo bia Chat, Ha
Noi; tot nghiép Tién si nam 2012 tai Truong DH Mo Dia Chat, Ha Noi;
duwoc phong hoc ham Phé gido suw: nam 2018 thudc nganh Khoa hoc Trai
dat - Mo. Hién nay, ba la nghién cttu vién cao cdp tai Vién Dia ly tai
nguyén TP. HCM.

Linh viec nghién civu: Tric dia anh, vién tham, GIS, dia tin hoc trong quan

ly giam sat tai nguyén thién nhién, mdi treong va thién tai.

201



Str dung phwong phdp phan tich thir bdc AHP trong thanh ldp ban d6 nguy co triegt 16 dat ...

Phuy luc 01:

Biang 1. Két qua tinh toan trong sd cho cac nhom dit liéu theo ting yéu td ap dung phuong

phép ty s6 tan suat

TT  Yéu Nguong phan loai Tong s& Ty 1é S6 diem  Tylé Ty 1é Tan suat
t& diém anh diém anh diém tan tuong
anh truot 16 anh sudt dai (%)
truot 1o
1 <78m 2,460,845 22.100 13 34.2 1.55 40
78-212m 4,668,070 41.923 12 31.6 0.75 19
g 212- 370m 3,105,821 27.893 12 31.6 1.13 29
8' 370-551m 678,574 6.094 1 2.6 0.43 11
551-741m 134,774 1.210 0 0 0 0
1026m 86,761 0.779 0 0 0 0
2 0-7.67 2,249,110 20.199 5 13.16 0.65 11
7.67 -15.18 2,318,641 20.823 7 18.42 0.88 15
‘:é 15.18 - 22.02 2,415,205 21.691 13 34.21 1.58 26
8' 22.02 -29.03 2,247,212 20.182 8 21.05 1.04 17
29.03 - 37.67 1,451,408 13.035 7.89 0.61 10
37.67 -73.92 453,269 4.071 2 5.26 1.29 21
3 Flat (-1) 414,312 3.721 0 0 0.00 0
Béc (0-22,5, 337-360 ) 1,308,821 11.754 1 2.63 0.22 8
Dong béc (22.5-67.5) 1,535,658 13.791 9 23.68 1.72 21
$ Déng (67.5-112.5) 1,316,941 11827 8 21.05 1.78 19
%D Dbong Nam (112.5 - 157.5) 1,312,848 11.790 2 5.26 0.45 5
é Nam (157.5 - 202.5) 1,409,200 12.656 6 15.79 1.25 13
Tay Nam (202.5 - 247.5) 1,337,962 12.016 7 18.42 1.53 22
Tay (247.5 - 292.5) 1,194,918 10.731 3 7.89 0.74 9
Tay Béc (292.5 - 337.5) 1,304,185 11.713 2 5.26 0.45 3
4 0-0.525446 8,112,305 72.855 26 68.42 0.94 10
°;D 0.525446 - 1.613868 787,522 7.073 0 0 0.00 0
SD 1.613868 - 2.627228 1,010,026 9.071 6 15.79 1.74 19
:é 2.627228 - 3.640587 742,886 6.672 4 10.53 1.58 17
<«
é 3.640587 - 5.029264 365,841 3.286 0 0 0.00 0
5.029264 - 9.570615 116,265 1.044 2 5.26 5.04 54
5 7-108 1,289,521 11.581 2 5.26 0.45 7
= 108 - 174 2,557,114 22.965 12 31.58 1.38 21
\;i 174 - 231 3,037,068 27.275 7 18.42 0.68 10
S
& 231 - 290 2,545,316 22.859 10 26.32 1.15 17
'é 290 - 377 1,395,397 12.532 5 13.16 1.05 16
377 - 661 310,429 2.788 2 5.26 1.89 29
6 g 0 13.6-15.27 1,755,851 15.769 4 10.53 0.67 12
= 15.27 - 16.67 2,609,873 23.439 10 26.32 1.12 21
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16.67 - 18.01 4,577,614 41.111 15 39.47 0.96 18
18.01 - 19.52 1,807,720 16.235 7 18.42 1.13 21
19.52 - 23.26 383,787 3.447 2 5.26 1.53 28
7 a0 bat tho cu 26209 0.235 0 0 0.00 0
.E' Ring tir nhién 8036760 72177 23 60.53 0.84 11
i = Rung trong 1277490 11.473 4 10.53 0.92 12
g- ™ Pétnong nghiép 1596844 14.341 9 23.68 1.65 21
f§. bit trong 64048 0.575 0 0 0.00 0
= Nude 133494 1.199 2 5.26 4.39 56
8 -0.83-0.12 75,705 0.680 0 0.00 0.00 0
0.12-041 181,785 1.633 2 5.26 3.22 34
= 0.41-0.58 503,916 4.526 6 15.79 3.49 37
% 0.58-0.72 755,412 6.784 1 2.63 0.39 4
0.72-0.83 1,751,649 15.731 10 26.32 1.67 18
0.83-0.93 7,866,378 70.646 19 50.00 0.71 7
9 Suon trong luc cham 4844935 43.511 14 36.84 0.85 3
Suon ria troéi — xoi riva 914448 8.212 2 5.26 0.64 3
Day mang trling xam thuc 744227 6.684 0 0 0.00 0
—tich tu
Suon xam thuee 683386 6.137 3 7.89 1.29 5
Phéan s6t ctia bé mat 483806 4.345 3 7.89 1.82 7
Pediment thung lting cao
400-700m
Suwon trong luc nhanh 615715 5.530 6 15.79 2.86 11
Bé mat vat tich tu aluvi- 373201 3.352 1 2.63 0.79 3
proluvi
Suon tich tu deluvi — 441776 3.968 0 0 0.00 0
coluvi
Pl"ﬁn s6t ciia bé mét san 56919 0.511 0 0 0.00 0
° bang boc mon hoan toan
g cao 900-1200m
g' Phttc hé thém va bai boi 58212 0.523 1 2.63 5.03 20
khong phan chia
D4y mang triing xam thuc 241389 2.168 1 2.63 1.21 5
Thém xam thyc - tich tu 262489 2.357 1 2.63 1.12 4
song bac II
Phan s6t ctia bé mat boc 114557 1.029 0 0 0.00 0

mon pediment trede mui
cao 100-300m

Thém xam thuc sdng béc 195033 1.752 0 0 0.00 0
III

Cénh d6ng cacxto voi su 59220 0.532 0 0.00 0
tich tu cdc san phdm song 0

—ho - deluvi

Bé mit dinh va swon hoa 338450 3.040 0 0 0.00 0
tan rira 1t cacxto

HOb chtta nudc nhan tao 10819 0.097 0 0 0.00 0
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Thung liing va triing khép 12706 0.114 0 0 0.00 0
kin do sy mé rong cac
phéu cacxto
Bai boi thdp va day thung 224893 2.020 3 7.89 391 16
liing tich tu
Thém tich tu séng bac I 387752 3.482 2 5.26 1.51 6
Bai boi cao 70912 0.637 1 2.63 413 16
10 Ho dap 185,991 1.670 2 5.26 3.15 9
DAt xdm mun trén nai da 7,639 0.069 0 0 0.00 0
nong
baé voi 565,148 5.075 0 0 0.00 0
Dét xam feralit da nong 6,961,569 62.521 16 42.11 0.67 2
bét tang mong chua dién 557,784 5.009 4 10.53 2.10 6
hinh
Dét xam feralit d4 sau 883,922 7.938 1 2.63 0.33 1
D4t xam feralit dién hinh 333,909 2.999 6 15.79 527 15
bat xam két von it glay 36,519 0.328 0 0 0.00 0
sau
- D4t xdm lan d4 nhiéu & 65,680 0.590 0 0 0.00 0
5 sau
D4t xam co gidi két von 12,832 0.115 0 0 0.00 0
sau
bét phu sa trung tinh it 28,005 0.252 0 0 0.00 0
chua dién hinh
D4t ndu vang dién hinh 11,629 0.104 0 0 0.00 0
bét phu sa chua glay 55,721 0.500 0 0 0.00 0
noéng
PAat xam két von sau 76,790 0.690 0 0 0.00 0
b4t phu sa chua co gidi 220,882 1.984 2 5.26 2.65 8
nhe
Dét xam feralit da 1an 159,871 1.436 0 0 0.00 0
nhiéu & sau
bét phu sa chua dién hinh 179,967 1.616 1 2.63 1.63 5
DAt xam feralit d4 1an 599,965 5.388 5 13.16 244 7
nhiéu 6 néng
bét xam co gidinhe dién 112,935 1.014 0 0 0.00 0
hinh
bit phti sa chua glay sau 24,756 0.222 0 0 0.00 0
Dat phi sa chua glay 18,876 0.170 0 0 0.00 0
néng két von sdu
bit phu sa trung tinh it 15,877 0.143 0 0 0.00 0
chua glay sau
D&t xdm co gidi nhe lan 18,578 0.167 1 2.63 15.77 46

d4 nhiéu ¢ sau
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