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TOM TAT

Nam & phia Tay Bac tinh Thita Thién Hué, khu vuc A Lin - Rao Trang da xay ra tham
hoa sat 16 dat voi 276 khoi truot trong dot mwa bao 10/2023. Bai viét gidi thiéu viéc
xay dung ban d6 phan viing nguy co sat trugt dat khu vuc A Lin — Rao Tring bang
mod hinh SINMAP, nhim danh gia khu vuc nhay cam c6 kha nang va/hodc dé bj sat
truot dat da. SINMAP thuyc hién tinh toan dya trén chi s& 6n dinh mai doc, thong s
dau vao gom: dia hinh, mua, tham thuwece vat, va tinh chat co ly dat... Két qua cho thdy
¢ khu vuc A Lin — Rao Trang, ving c6 nguy co sat trugt rat cao chiém 54,9 km? (16,3%
dién tich), viing nguy co cao 134,8 km? vung nguy co trung binh 88,5 km? (26,3 %),
con lai la vung nguy co thap va rat thap 58,2 km2 Vung cé nguy co cao va rat cao
nam trén cac khe ranh tu thiy, c6 d6 ddc ddc 1én hon 300 trén vé phong hoa ctia cac

d4 phtec hé Bén Giang — Qué Son, Hai Van va Dai Loc.

Tw khéa: A Lin — Rao Trang, phan vung nguy co, sat truwegt dat, SINMAP.

1. MO PAU

Dé dat duoc hiéu qua trong cong tac phong chdng nguy co sat 1o dat, mot trong
nhitng giai phap httu hiéu la thanh lap va st dung cac ban d6 phan vung nguy co. Phuong
phap tuong ddi pho bién trong xay dung ban d6 phan ving nguy co sat triegt mai doc la
stt dung truc tiép ly thuyét 6n dinh mai déc trong méi truong GIS, chang han mo6 hinh
SHALSTAB. O Viét Nam, md hinh SINMAP da duoc ap dung cho luu viee song Ky Cling,
Lang Son [7], tuyén duwong H6 Chi Minh doan qua Thira Thién Hué [6]. Uu di€ém ctia md
hinh nay 1a viéc sit dung truc tiép ly thuyét 6n dinh mai ddc rat thong dung trong viéc
tinh toan 6n dinh d6i voi nhiing mai d6c cu thé va & pham vi khong gian 16n. Cac yéu td
quyét dinh truc tiép dén 6n dinh mai déc déu duoc tich hgp vao mo hinh: d6 doc dia hinh,
hudng swon, stec khang treegt dat d4, bé day, lwuong mua. Theo nhéan dinh caa tac gia, day
la nhitng yéu t6 chinh gay sat truot dat khu viec A Lin — Rao Trang. Mdc du c6 nhitng sai
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s6 nhat dinh do cach tiép can khdng chéc chén lién quan dén mdt s8 cac thong s6 wée tinh
khi stt dung m6 hinh SINMAP; trong nghién cttu nay, cac sai s6 nay da duwocloai trir trong
qua trinh hiéu chinh m6 hinh bf?mg cach so sanh voi hién trang sat 1o dat khu vuee véi 276
khoi treot.

2. PHUONG PHAP NGHIEN CUU
2.1. Co s6 1y thuyét mé hinh SinMap

M6 hinh SINMAP (Stability INdex MAPping — lap ban d6 chi s6 on dinh cua
suon doc) da duoc st dung thanh cong trong viéc danh gia phan vung d6 on dinh swon
ddc trong nhiéu dé an nghién ctru truot 16 @ My va Canada [4, 5]. Vé mét ly thuyét, do
on dinh mai ddc dugc danh gia bang ty sd gitta cac luc gitt 6n dinh va cac luc gay truot.
Tuy nhién, cach tinh toan nay cho danh gia on dinh suwon ddc trén mot vung rong lon la
khong kha thi. Trén co sé ting dung cac két qua nghién ctru noi trén, cac tac gia cua md
hinh SINMAP da bién d6i phuwong trinh ly thuyét trén c6 tinh dén tinh khong bat dinh
cuia cac thong s6 va da dwa ra cong thic sau dé€ danh gia do 6n dinh swon ddc:

C +cosd l—min(R_a,lJr tan ¢
T sing (1)

sin@

SI=FS =

Trong dé: SI la chi sd dn dinh swon doc; C 1a tong hop cac luc dinh két ctia dat
va ddi ré cay twong tng véi chiéu day thang goc véi 16p dat (Chi s8 luc dinh); 6 1a goc
nghiéng swon ddc R 1a lwgng bo cap nwdc ngam hiéu dung tinh trén mot don vi dién
tich bé mat; T 1a hé s8 truyén dan nuwdc ctia dat; r = pu/ps 1a ty s6 gitta ty trong nudc va
dat; ¢ la gbc ma sat trong ctia dat; a 1a dién tich thu gom nudc don vi tinh trén mot don
vi chiéu dai duong binh do.

Co s& ly thuyét va cac phuong trinh, cong thire dan giai duoc chiing minh va
trinh bay cu thé trong huéng dan st dung ctia mo hinh [8].

Cdc wu diém cua mo hinh SINMAP

Co sd ly thuyét caia mo6 hinh SINMAP pht hop véi loai hinh sat 16 dat do mua.
Cécnghién cttu cua Dietrich (1986), Montgomery va Dietrich (1989), Carrera (1991), Pack
(1995)... da chiing minh rang trueot 16 xay ra cht yéu do cac yéu t6 do ddc dia hinh qua
16n, sy hdi tu ctia cadc dong nudc ngdm gan mat dat, sy tang do bao hoa cta dat dan dén
giam ap e 16 rdng va giam liec khang cét caa dat [1-3, 5]. Montgomery va Dietrich
(1989) con chi ra rang phan 16n cac trugt 16 déu bat ngudn tlr nhitng swon ddc c6 bé mat
16m héi tu & chan ddc [3].

Uu diém ctia m6 hinh SINMAP la viéc tich hop toan dién vao phan mém GIS
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ARGIS dwgc st dung rat rong rai o trong nudc va trén thé gidi. Chinh nho viéc tich hop
nay nén mot s6 thong s6 cua phuwong trinh (1) duwoc hoan toan tinh toan mét cach tw
dong. Hon nita, SINMAP la cho phép phan tich va danh gia truot 16 ving nghién ctru
theo phuong phap phan nhém vung hiéu chinh. Ngoai ra, SINMAP cho phép can chinh
mo hinh dua trén cac két qua quan trac thuc t& cac diém truot 16 va hiéu chinh cac gia
tri ctia cac thong sO dac trung cho ting loai dat/vo phong héa ma trén dé cac diém truot
16 xay ra. Phép can chinh nay gitp cho nguoi sit dung SINMAP d6i sanh duoc véi két
qua diéu tra thuc dia (vi du mot diém truot 10 xay ra sau mot tran mua 16n thi né phai
nam trong doi bao hoa), va nhu vay danh gia dwoc két qua tinh todn caa mo hinh.

Cic han ché'cua md hinh SINMAP

Mot phan sai sO xudt phat tir phuwong trinh (1) do loai bd cac thong sd & phuwong
trinh. D€ han ché sai s6, SINMAP chi nén ap dung véi cac nghién cttu ctia cac vung chi
tiét, ty 1é ctia ban d6 dia hinh cang 16n cang tét (it ra la ttr 1: 25.000). SINMAP chi ap
dung cho cac loai hinh truot ndng, truot theo co ché'lan truyén trén cac swon phai ton
tai vo phong hda hoan toan. Tai khu viee A Lin — Rao Trang véi ngudn dit liéu cung cap
cho mo hinh SINMAP kha chi tiét ¢ ty 1€ 1:10.000 nén cac sai s& sé dwoc han ché.

2.2. Cac ngudn dir liéu st dung va cac budc thyce hién

Hinh 1 thé hién cac budc thuc hién khi ap dung mo6 hinh SINMAP trong thanh
1ap ban d6 phan vung nguy co 6n dinh swon déc khu viee A Lin — Rao Trang.
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Hinh 1. So d6 cdc budc thuc hién trong mo hinh SINMAP cho khu vyc A Lin — Rdo Trdng.

Viéc tinh toan dugc thiec hién trong chirong trinh SINMAP 2.0 trong moi treong
ArcGIS 9.3.1. Chi s6 duoc st dung trong lap ban d6 phan vung nguy co dua trén chi s6
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on dinh (SI) cia m6 hinh SINMAP theo tuwong quan: Nguy co rat thap - 6n dinh, nguy
co thap trung binh - 6n dinh rat cao, nguy co thap trung binh - 6n dinh cao, nguy co cao:
on dinh trung binh, nguy co rat cao: 6n dinh thap va khong 6n dinh.

Tat ca cac nguon dir liéu duoc stu dung va thong tin khong gian trén khu vec A
Lin - Rao Trang dugc thu thap bang nhiéu phuwong phap phan tich dit liéu va sd héa
khac nhau va dugc tich hop trong co s dit liéu GIS hé toa d6 VN2000, kinh tuyén truc
107, mui chiéu 3 d9.

S0 liéu dia hinh va hién trang sat trugt dat da

Nghién cttu da sit dung mo hinh d¢ cao ky thuat s6 (DEM) c6 d6 phan giai 10
m, dugc cung cap boi co so dir liéu HueGIS dé thu dugc thong tin dau vao can thiét cho
mo hinh: d6 d6c, hudng dong chay cho ting luu viee cu thé. M6 hinh DEM duoc b6 sung
va cap nhat bang dir liéu Radar tir ngudn anh vé tinh Sentinel 2 vao thoi diém thang 07
nam 2020, trudc khi xay ra sat 16.

Hién trang sat trueot dat o khu viec A Lin — Rao Trang voi 276 khoi trugt st dung
trong hiéu chinh m6 hinh SINMAP.

S6 liéu dia chat va tinh chat co ly dat da

SO liéu dia chat va tinh chat co 1y cac 16p dat da cta cac loai vo phong hda duoc
stt dung tir két qua khao sat dé tai, cac cong trinh thay dién trén khu vuc (Bing 1)... Bé
day trung binh ctia vo phong hoéa duoc chon 6,0 m.

Bang 1. Tinh chdt co ljj ciia mot s6 thanh tao ddt da chinh trén khu vuc

Dung trong Trang thai tu nhién Trang thai bao hoa
e (glem?)
0 Am ,
0 , Hé s8 Db s .
o t Ty trong F €s0 Do sét ) Gobc Mgdul Luc  Géc Modul
Loai dat da a ; . (g/cm3) roOng tw Lycdinh ma tong , S
nhién N Kho N , n dinh masat tong
., nhién A nhiéneo B Kg/em?  sat bién i~
W% ye Kg/cm? trong bién
Yw C trong dang C o dane Eo
[016) Eo M ng
Sét pha aQ 21,7 1,89 1,55 2,7 0,737 0,17 0,173 14 60 - - -
SétphaedQtrén /o 1o 13 o4 1,1 1,1 0234 20 85 018 17 65
tram tich
SétphaedQtrén o0 4, 45 27 12 0 0251 21 80 020 18 60
magma
Séttréntramtich .0 o g3 2,8 1,2 08 0269 24 130 023 22 110
eQ da tram tich
Sét eQ trén
e <on 123 14 1,3 2,7 1,1 -1,3 0,301 27 110 0,25 24 90
magma Hai Van
Sét eQ trén
~ 137 14 1,3 2,7 1,3 -1,1 0,215 25 95 0,18 21 82
magma Qué Son
Sét eQ trén
165 15 1,4 2,7 1,2 -0,9 0,258 26 105 0,21 23 91

magma Dai Loc
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Dit liéu mwa va tham thuc vat

Lwong mua duoc st dung la Iirong mua trung binh ngay ctia dot mua 7 ngay o
tan sudt 1% twong duong 2.030 mm. Tham thuc vat duoc xac dinh gian ti€p qua ban do6
hién trang st dung dat khu vuec.

Phan vung cac vung hiéu chinh

Co tat ca 16 vung hiéu chinh dwgc xac lap dwya trén t6 hop cta hai yéu td 1a vo
phong héa va loai hinh st dung dét (Hinh 2). Cac khoang gia tri cia cac vung hiéu chinh
st dung lam s0 liéu ban dau cho mo6 hinh SINMAP liét ké ¢ Bang 1. Viéc gan dinh cac
thong s0 trong phuong trinh (1) duoc tinh toan cu thé d6i voi titng vung hiéu chinh trén
o sO cta cac két qua phan tich mau dat/ vo phong hoéa. Véi cach tinh todn nhu vay, két
qua cac gia tri ctia cac thong s6 trong phuong trinh (1) tai ving nghién cttu duoc thé

hién trong Bang 2, Hinh 2.

Bing 2. Bing gid tri T/R, Cva ¢ & khu vuc A Lin — Rao Tring.

Dung | Chisélycdinh | Gécmasittrong | D6 dinthiylye | 5&;’:1’52 dan | Lwong db;n;ap hiéu TR
@ phong | Sir dung trong TH Thép nhat| Cao nhat Thép nhat| Cao nhat Thép nhét| Cao nhat Thép nhat| Cao nhat Thép nhat| Cao nhat Thép nhit | Cao nhét
hda dat -
rhos C phi H T R
kg'm™ Pa Pa deg deg m*h” m*h” méh meh! m*h’” m*h’ m m
Sialferit  |RDD 1610 30 35 30 35 0.083 0417 0.523 5.985 0.028 0.04 18.7 143.6|
Sialferit  |RPH 1650 20 25 30 35 0.051 0.395 0.495 6.085 0.032 0.04 15.5 152.1]
Sialferit  |RSX 1670 19 26 30 35 0.092 0.381 0.508 5.885 0.032 0.04 15.9 147.1]
Sialferit  |DCS 1710 20 25 30 35 0.088 0.373 0.681 6.085 0.036 0.04 18.9 152.1]
Sialferit  |DMN 1650 18 22 18 22 0124 0422 0.512 6.165 0.028 0.04 18.3 154.1]
Saproit DCS 1620 18 22 2 26 0.211 0.678 0.412 4.465 0.036 0.04 114 111.6]
Saproit ROD 1610 28 35 18 25 0132 0.589 0.414 4.806 0.028 0.04 148 120.2]
Alferit RDD 1450 17 26 19 26 0.093 0.833 0417 4.193 0.028 0.04 14.9 104.8]
Alferit RPH 1430 16 28 20 2 0.086 0.794 0.393 4.686 0.032 0.04 12.3 117.2]
Saproit REX 1490 17 22 20 27 0.134 0912 0.421 4.365 0.032 0.04 13.2 109.1]
Alferit DCS 1550 18 21 2 27 0121 0.651 0.407 4.156 0.036 0.04 1.3 103.89
Ferosialit |RDD 1590 18 22 7 28 0.091 0.912 0.492 5.462 0.028 0.04 17.6 136.6|
Ferosialit |RPH 1510 18 15 18 23 0.078 0.888 0.519 5.485 0.032 0.04 16.2 137.1]
Ferosialit |RSX 1520 15 22 20 27 0.067 0.792 0.534 5.496 0.032 0.04 16.7 137.4]
Ferosialit |DCS 1620 18 22 2 26 0.083 0.833 0.454 5.651 0.036 0.04 12.6 141.3
Ferosialit |DGT 1500 15 22 20 28 0.072 0.659 0.621 5523 0.051 0.04 12.2 138.1
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Hinh 2. So d6 cdc ving hi¢u chinh khu vuc A Lin — Rdo Trang.
Hiéu chinh mo6 hinh

D€ t6i da hda chat lwgng phan tich va d tin cay, viéc hiéu chudn dwgc thye hién
dé dam bao r?ng két qua duwgc mo hinh hoa phu hop nhét véi diéu kién thuce t€. Khai
niém hiéu chuén la dua trén su so sanh gitta cac két qua mod hinh va hién trang thuc t€,
cu thé'la so sanh gitra chi s6 6n dinh mai d6c va cac khéi truegt 16 da xay ra.

Qua trinh hiéu chudn trong SINMAP lién quan dén viéc diéu chinh dit liéu dau
vao sao cho ty 1€ gitta diém sat truot so véi trén cac vung chi sd 6n dinh mai d6c thap la
cao nhat. Trong cac dt liéu dau vao thi luong mwa va goc ma sat trong duoc xem la
khong d6i. Thong s6 T/R va chi s6 luc dinh duoc sit dung d€ hiéu chuan. Viéc hiéu chinh
md hinh thue hién kha dé dang, hiéu qua trong ctra s6 SA Plot (Hinh 3).
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Hinh 3. Biéu d6 SA khu vwc A Lin — Rao Tring.

3. KET QUA NGHIEN CUU VA THAO LUAN

K&t qua tinh toan tit m6 hinh SINMAP sau hiéu chinh d&i véi cac thong sd dau
vao gom do doc dia hinh, huwdng suon, chi s am wét va chi s6 6n dinh mai doc, dwoc
thé hién 6 bang 3 va hinh 4.

Bang 3. Thong ké hién trang va két qua phan vung nguy co sat truot dat

Dién tich cap Dién tich S6 diém o Ty 1é
nguy co (km?) (km?) sat 16 Matdosattruot () e tich %
Rét thp 258 2 0.08 77
Thép 324 7 0.22 9.6
Trung binh 88.5 63 0.71 26.3
Cao 1348 125 0.92 40.1
Rt cao 549 79 1.44 16.3

Tt bang 3 cho thay c6 su pht hop gitta ban d6 phan vung nguy co sat 16, mat do
sat truegt dat voi hién trang sat 16, mat do sat truot gitta cac cap co6 sy cach biét ro rang.
Diéu doé chiing to phuong phap phan vung nguy co sat truegt dat theo moé hinh SINMAP
khach quan, dat d¢ chinh xac can thiét, sit dung duoc trong danh gid, phan vung nguy
co sat trueot caa khu vuece.
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Chi s6"dm wot Chi s6'6n dinh mdi doc
Hinh 4. Cac két qua tinh toan tit m6 hinh SINMAP cho khu vuc A Lin — Rao Trang.

Két qua tinh toan tir m6 hinh SINMAP d6i vdi cac thong s6 (Hinh 4) cho thdy, do
ddc dia hinh thay d6i tir 3° dén trén 60° do, tap trung tir 30° dén 45°. Huéng phoi suon
theo hai hwéng chinh & vi tuyén ¢ phia Tay, Tay Nam va 4 kinh tuyén ¢ phan trung tam.
Chi s6 6n dinh mai dc cho thay phan 16n khu vuc c6 d6 6n dinh thdp hodc khéng én
dinh. Vé chi s6 &m uét, khu viee ¢6 chi s§ 4m wét trong dot mura thang 10/2020 nam phan
triing thap, cac khe ranh, 16n nhat ¢ trung tam. Trén ban d6 co6 thé thdy kha rd su phu
hop ctia hién trang sat 1o dat theo chi sd nay.

Ban d6 nguy co sat trwot dat timg khu vue nghién ctru ty 1€ 1:10.000 thé hién & 5
cdp nguy co khac nhau (Hinh 5, 6).

Bic nguy cor Mire dg nguy cor | thi mau trén bin dd phin ving cinh bio nguy co trwgt 1o dat dé

trurgt 1 diit da
I Rilt thilp
7] Thip

ur Trung binh
v Cao
V Rt ca

Hinh 5. Thang mau chi mtc nguy co trén ban d6 phan vung.

Vung cd nguy co sat truot rat cao c6 dién tich kha 16n: 54,9 km?, chiém 16,3% dién
tich cua khu vuc; phan bo rai rac trén swon nui doc theo cac ranh tu ¢ phia Tay, Tay Nam
va trung tam khu vuc. Trén vung c6 nguy co cao phan bd 79 khdi truot, dat mat do 1,44
khoi/ km2.
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Vung cd nguy co sat truegt cao ¢ dién tich khé 16n: 134,8 km?, chiém 40,1% dién
tich ctia khu vuc; phan b chu yéu ¢ phia Nam va Tay Nam doc theo thung liing Rao
Trang , noi dia hinh c6 nui cao trung binh xam thirc b6c mon. Trén viing c6 nguy co cao
phéan bd 125 khoi truot, dat mat d6 0,92 khaéi/ km?.

Vung co nguy co sat truegt dat trung binh chiém dién tich 88,5 km?, khoang 26,3%
dién tich; thuwong ndm phan ria khu viec cao, rat cao, tap trung & mot phan khu vuee d6i
thdp viing Péng Bac va Pong Nam khu vic nghién ctu.

Vung c6 nguy co sat truot dat thap co dién tich 32,4 km?, chiém 9,6% dién tich
phan b8 & viing d6i thap viing Pong Bac va Dong Nam (cac xa Phong My, Phong Son).
Trong khu vuec nay, c6 07 khéi truegt dat mat d6 0,22 khdi/ khoi/ km?.

Vung cd nguy co sat truegt dat rat thap cod dién tich 25,8 km?, chiém 7,7% dién tich
phan bs & ving d6i thap viing Dong Bac va Dong Nam (xa Phong My, Phong Son).
Trong khu vuc nay, c6 02 khoi trueot dat mat d6 0,08 khéi/ km?2.
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Hinh 6. Ban d6 phan vung nguy co sat trieot dat khu viee A Lin — Rao Trang.

4. KET LUAN

Dua trén ly thuyét 6n dinh mai d6c, phwong phap SINMAP duoc thuc hién trén
nén GIS da ching té dugc sy thanh cong trong viéc xay dung ban d6 phan vung nguy
co sat 1o dat da o ty 1¢ 16n 1: 10.000 d6i voi khu viee A Lin — Rao Trang. V6i cac thong s6
duoc st dung nhu dd doc, tham thuc vat va lwgng mua; duoc hiéu chinh béng hién
trang ctia 276 khdi sat 16 da xay ra trong dot mua lii thang 10/2020, ban d6 phan vung
nguy co sat 16 dat da duoc thanh 1ap theo SINMAP da dap tiing mutc d6 chi tiét, cu thé
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va ¢6 do chinh xac can thiét.

T ban d6 phan vung nguy co sat 16 dat da cho thay khu viec A Lin — Rao Trang
la viing khong 6n dinh d6i véi hién tuong sat 16 dat da. Dién tich cac vung c6 nguy co
cao va rat cao chiém dén 56,3% dién tich khu v, trong khi vung nguy co va rat thap
chi chiém 17,3%.

5. LOI CAM ON

Bai bao duoc hoan thanh trong khudn kho dé tai Khoa hoc va Cong nghé cap
tinh Thira Thién Hu€, ma s6: TTH.2021-KC.19, dwoc ngan sach nha nuwdc tinh Thira Thién
Hué dau tu.
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ESTABLISHING A MAP OF LANDSLIDE-RISK ZONE FOR A LIN - RAO TRANG
AREA, THUA THIEN HUE PROVINCE USING SINMAP MODEL

Nguyen Thi Thuy’, Tran Huu Tuyen, Hoang Ngo Tu Do, Hoang Hoa Tham
University of Sciences, Hue University
*Email: ntthuykh@hueuni.edu.vn
ABSTRACT

Situated in the northwest of Thua Thien Hue Province, the A Lin - Rao Trang area
experienced severe landslides with 276 sliding blocks due to heavy rain in October
2020. This article aims to map a landslide risk zone for the area using the SINMAP
model. The objective is to evaluate areas that are likely and susceptible to landslides.
The SINMAP performs calculations based on the slope stability index by considering
input parameters such as terrain features, precipitation patterns, vegetation cover
and the soil layers” physical and mechanical properties. Research findings indicate
that a significant area of the A Lin - Rao Trang displays signs of instability. The area
classified as very high risk of landslides has an area of 54.9 km2, accounting for 16.3%
of the area; the high-risk area is enormous, measuring 134.8 km2 (40.1%) of the total
area; the moderate risk area occupies 88.5 km2 (26.3 %), the rest is a low risk, covering
an area of 58.2 km2 (17.3 %). The high and very high-risk areas are distributed along
floodplains characterized by slopes exceeding 300 and are commonly found on
weathering crusts developed on granites from the Ben Giang - Que Son, Hai Van, and

Dai Loc intrusive complexes.

Keywords: A Lin — Rao Trang, risk zonation, landslides, SINMAP.
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Nguyén Thi Thay sinh ngay 20/10/1982 tai Thanh Héa. Nam 2004, ba tdi
nghiép cit nhan Dia chét tai truong DH Khoa hoc, PH Hué. Nam 2008, be
nhéan bé“mg thac si Dia chat tai truong DH Khoa hoc, PH Hué. Nam 2013,
ba nhan b:‘?mg tién si chuyén nganh Dia hoa tai truong Dai hoc Shizuoka
(Nhat Ban). Hién nay, ba cong tac tai Khoa bia ly - Dia chét, truong DH
Khoa hoc, DH Hué.

Linh viec nghién ciru: Dia chat, dia hoa, thach luan, khodng san.

Tran Hitu Tuyén sinh ngay 06/01/1968 tai Quang Tri. Ndm 1989, 6ng toi
nghiép ctr nhan DCCT tai treong Pai hoc Khoa hoc Hué. Nam 2003, dng
nhan b%mg Tién si Dia chat tai treong Dai hoc Mo - Dia chat. Hién nay, 6ng

cong tac tai Khoa Dia ly - Dia chét, truong Dai hoc Khoa hoc Hué.

Linh viec nghién ciru: Dia ddng luc va tai bién thién nhién.

Hoang Ngd Ty Do sinh ngay 21/07/1976 tai Thira Thién Hué. Nam 1999,
ong t6t nghiép nganh Ky thuét dia chat tai truong DH Bach Khoa TP. H¢
Chi Minh. Nam 2004, 6ng nhan béng thac si Dia chat tai trueong DH Khoe
hoc, PH Hué. Nam 2016, nhan bang tién si Dia chat tai truong DH Mo -

:\ Dia chdt Ha Noi. Hién nay, éng cong tac tai Khoa Dia ly - Dia chat, truong
/é PH Khoa hoc, DH Hué.
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Linh vwec nghién ciru: Dia mao, Dia chét thuy van

Hoang Hoa Tham sinh ngay 06/10/1977 tai Quang Tri. Nam 2001, 6ng tt
nghiép ctr nhan Dia chat tai truong DH Khoa hoc, DH Hué. Nam 2004, ong
nhan bang thac si Dia chat tai truong PH Khoa hoc, PH Hué. Hién nay,
ong cong tac tai Khoa Dia ly - Dia chat, truong DH Khoa hoc, PH Hué.

Linh viec nghién ciru: Dia chat, khoang san.
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