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Tom tat
Pong déat gay anh huong nghiém trong toi tinh mang, tai san con nguoi; ¢6 thé dan téi  Nhan 04/03/2023
dich bénh, thiéu cac nhu ciu co ban, anh hudng dén tinh than. Muc tiéu chinh cia bai bdo  Puoc duyét 20/05/2023
1a dy bao dong dat dé danh gia nguy co xay ra dong dét cua tirng vung, thé hién 6bandd  Congbd  25/06/2023
phéan viing nguy co dong dat, ddi chiéu voi thang do cuong do dia chan MSK dé phan loai
khu vuc an toan, khu vuc nguy hiém. Dua trén co sé su phan bd cac may do gia toc va
nguon gée phét sinh dong dat, tng dung céc Ii thuyét Dia thong k&, nghién ctu nay trinh ~ Ttr khoa
bay qué trinh lya chon md hinh du bao phtl hop véi bo dir liéu va dua ra két qua ban d6  Dia thong ké,
du bao anh huong cua dong dat véi do tin cay cao. Két qua hé sb hdi quy va hé sb twong  phuong phap ndi suy,
quan gan bing 1, sai sé du doan gin bing 0. Nghién ctru ndy mé ra huéng nghién ciu  Kriging, dong dét,
méi Vvé viéc ung dung Dia thdng ké cho cac linh vuc lién quan dén dia |i nhu: dong dat,  thuy dién Séng Tranh 2,
khai thac khoang san, nuéc ngam, méi truong, ... variogram
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1 Gidi thiéu quyét cAc van dé trong linh vuc dia chat. Dén nhiing
nam 1960, D.G. Krige, mét ki su & Nam Phi, da Gng
dung DTk dé cai thién cach tinh trir lwong quang. Xuat
phét tir quan diém dung din cua Krige, tir nam 1955,
Gido su G.Matheron (Pai hoc Mé Québc gia Paris,
Phap) da phat trién thanh bo mén khoa hoc BTk [1].

Trén thé gioi, ing dung phuong phap BTk vao dy béo
khong gian ciing da c6 rat nhiéu nghién ciru nhu: phan
tich BTk theo khéng gian va thoi gian cho myc nudc
ngam [2, 3]. Su phan tich d6 bién d6i thoi gian — khdng
gian ciia myc nudc ngam mién ven bién sir dung DTk
[4]. O Viét Nam hién nay mé hinh du béo khéng gian
c6 mot sé nghién caru nhu: tng dung DTk xay dung cau
tric nén khu vyc Quan 1, TP. Ho Chi Minh [5], Ung
dung phuong phap ndi suy Kiging khao séat su phan b
tang dét yéu tudi Holocen ¢ khu vuc noi thanh TP. Ho
Chi Minh [6]. Cac két qua nghién ciu & Viét Nam chi
dirng lai nghién cttu mot tham sd, chay mé phong. Ung
dung DTk du bao cho dong dét ké ca trong nudc va
qudc té tinh dén thoi diém hién tai chwa co nghién ciru

Dong dat 1a vin dé dugc ca x4 hoi & Viét Nam ndi riéng
va thé gidi n6i chung rat quan tam. Trong thoi gian gan
day lién tiép xay ra nhiéu tran dong dat & xung quanh
khu vuc dap thay dién Séng Tranh 2, lam cho nguoi
dan séng ¢ khu vuc nay rat hoang mang. Viéc dat cac
may ghi dong dat rat can thiét, nhung gap nhiéu kho
khan: chi phi 1ap dat ton kém, chon khu vuc lap dit nhu
thé nao dé dat két qua tbt, viec bao quan thiét bi lai cang
kho khan,... Vi vdy, tir mot vai may ghi dong dét da co,
lam thé nao dé du béo cho céc ving lan can. Trong
truong hop nay thi mé hinh du bao khong gian la
phuong phap hi¢u qua.

Dia théng ké (B TK) 1a phuong phap duoc ing dung va
phat trién manh tir thap nién 1960, nhung ¥ tuong vé
DTk xut hién dau tién trén mot to bao boi 2 tac gia
Mercer va Hall trong mét linh vuc khac tir nam 1911.
Nam 1956, Krumbein va Slack, va hai niam sau
Hammond va cong sy mai bét dau wng dung DTK giai
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nao. Tom lai, tng dung DTk vao du béo dix liéu trong
khéng gian 1a can thiét. Muc tiéu nghién ctu 1a:

- Du béo anh huong cua dong dat & cac vi tri 1an can,
noi chua dat may do.

- Xay dung md hinh dua trén dit liéu do duoc.

Nghién ctru nay lua chon phuong phap BTk dé dy bao
dong dét tai khu vuc Séng Tranh 2, Quang Nam — noi
thoi gian gan day lién tiép xay ra cac tran dong dat.

2 M6 ta khu vuc nghién ctru va tap dit liéu

2.1 Khu vyc nghién ctru

Quang Nam nam trong toa do dia i khoang tur
108°26°16” dén 108°44°04” d6 kinh Poéng va tu
15923°38” dén 15°38°43” d¢ vi Bac; c6 khi hau nhiét
d6i gi6 mua, do am khong khi trung binh 84 %, luong
mua binh quan ndm (2.000-2.500) mm, tap trung trong
cac thang 9, thang 10 va thang 11, nhiét d6 trung binh
nam 25 °C, mua dong dao dong trong khoang (20-24)
°C, mua hé (25-30) °C. Quang Nam la tinh ven bién
thuoc ving phat trién kinh té trong diém mién Trung;
phia Bic giap TP. Pa Nang va tinh Thira Thién Hué,
phia Pong giap Bién Pong, phia Tay gidp tinh Kon
Tum va nuéc Cong hoa Dan chu Nhén déan Lao, phia
Nam giap Quang Ngai; téng dién tich tu nhién khoang
10.408 km? (Hinh 1).

Tu thang 12/2011, Ban Quan Ii du &n (QLDA) thuy
dién 3 bat dau dat hai may gia toc trén mat dap dé hoat
dong; tir thang 4/2012 lap thém hai may gia toc nira.
Nhu vay hién tai, & khu vic dap c6 bén may gia toc
hoat dong: 01 may ¢ mat dap (d6 cao 180m), 01 may ¢
hanh lang sb 3 (& do cao 152 m), 01 méy & hanh lang
s6 1 (6 @6 cao 100 m) va 01 may & ngoai dap ¢ do cao
178 m céch cira dap khoang 1 m. Dua vao sb liéu cac
may gia toc nay két qua duoc cho trong Bang 1 [7].

Hinh 1 Ban d6 hanh chinh tinh Quang Nam
Nguon: S¢ TN va MT Qudng Nam
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2.2 M6 ta tap dix liéu

Theo thdng tin tir Vién Vat |i Dia cau Viét Nam, thang
9 ndam 2012, tai khu vyc thiy dién Séng Tranh 2 d3 xay
ra 5 tran dong dat véi do Ion Richter va do sau chan
tiéu nhu trong Bang 1.

Bang 1 Vi tri cAc tran dong dat

Thie . o e Po | Pdsau | Cap do
tw Vidg | Kinh dg Richter (km) mgnh.
1 15,376 | 108,045 3,8 5 5
2 15,358 | 108,069 4,1 6 6
3 15,374 | 108,342 2,7 5 4
4 15,299 | 108,165 4,2 10 6
5 15,217 | 108,250 4,2 7,3 6

Thang Medvedev Sponheuer Karnik (MSK) [8] la mot
thang do cudng d6 dia chin dién rong, cd 12 cip cuong
d6, duoc sir dung dé danh gia mirc do khdc liét cua su
rung dong mit dat trén co so cac tac dong da quan sat
va ghi nhan trong khu vuc xay ra dong dat, duoc dé
XU4t ndm 1964 nén con dugc goi la thang MSK-64. Mdi
tran dong dat c6 mot do Richter duy nhat xac dinh stic
tan phé ctia no, trong khi cudng do thi thay doi tiy theo
khoang cach xa hay gan ddi voi chan tam.

3 Phuong phap nghién cuu

3.1 Variogram

Dinh nghia: variogram dugc dinh nghia nhu 1a mét nura

ki vong cua bién ngau nhién [Z(x) — Z(x+h)]?, nghia la:
y(h)= SEIZ(x) - Z(x+h)T, (@)

cling c¢6 thé xem y(k) nhu 1a mot nira phuong sai cua

[Z(X) — Z(x+h)] [1], [9]. Variogram thuc nghiém duoc

xac dinh theo cong thirc:

N(h)

L :
1) = gy 21206 =20+ ) @

N(h) sé lugng cap diém tinh toan dwoc tach bai khoang
cach h.
Nhu vay variogram 1a mot cdng cu dé dinh luong tinh
on dinh/lién tuc hoic sy trong quan khong gian cia ddi
tugng nghién ciu bang cach nghién ciru cac gia tri binh
phuong trung binh cua hiéu gitra hai gia tri cach nhau
mot khoang cach “h” theo mét hudng xac dinh.
3.2 Hiép phuong sai (covariance)
Néu hai bién ngau nhién Z(x) va Z(x+h) cach nhau mot
doan “h” c6 phuong sai, chiing cling c6 mot hiép
phuong sai va dugc dién dat nhu sau:

c(h) = E{[Z(x)-m][Z(x +h)-m]} 3
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C(h) thuc nghiém duoc tinh theo cbng thuc:
1

(h)_WZ[Z(x) ml[z(x,+h)-m]  (4)
m la ki vong toan cua ham [9].
3.3 Kriging
Krlglng la mot nhom phuong phap DTk dung dé noi
suy sé liéu caa mot truorng ngau nhién tai mot diém
(mot vi khdi) chua biét gia tri (vi du khéng liy dugc
mau phan tich) tir nhiing gia tri da biét ¢ nhirng diém
lan can.
Kriging théng dung (Ordinary Kriging - OK): con dugc
gol la Kriging chua biét trudc gia tri trung binh, chu
yéu dya vao gia thuyét ham ngau nhién 6n dinh (ding)
thuce su [1].
O dang chung nhét, bai toan lién quan dén tha tuc
Kriging thdng dung cé thé dién dat: ¢6 n gia tri Z(xy),
Z(X2), ..., Z(xn) & cac diém quan sat Xi, Xz, ..., X, phan
b & cac 1an can diém can wéc luong xo (hoic khdi udc
lwong Vo). Co thé uée lugng cac diém (hoac khdi) trong
ca 2 va 3 chiéu. Gia tri uéc luong tuyén tinh cho xo
(hoac cho Vo) tét nhat ¢ dang:

N(h)

Z(x,) = Z AZ(X,) ®)
Z(v,) = Nz(hfx Z(v,) (6)

Trong d6: Ai 12 cac trong sd, Z(x.), Z(vi) la cac thdng sb
d3 biét & 1an can diém (hoic khéi) can ude lwong. Diéu
kién t6i uu 1a phép ude luong phai dam bao khong cé
sai s6 hé thong, nghia 1a sai s6 trung binh phai xap xi
bang 0, vay dudi dang khdi co thé viét:

E[Z(v,) - Z(v,)] =0 )

E[ikiz(vo)_z(vo)]:ikimw —Myy (8)

= va[Zn:xi -1]

Trong d6: mky la trung binh khu vuc. Vay
n
D=1 9)
i=1

Phuong sai ciia w6c lwong phai nho nhat; nghia la:

= D[Z(V,) — Z(vy)] = E[Z(V,) - Z(v,)]’ — min. (10)
3.4 CoKriging
Trong thuc thé, c6 thé dong thoi sir dung nhiéu théng
s6 trong quan hé véi nhau; cd thé uéc luwong mot thong
s6 bét ky, ngoai thdng tin ma co thé chira ddy du cua

chinh né van c6 thé sir dung théng tin cua mot théng sé
khac ma d biét chi tiét hon.

Cokriging don gian 1a mot phan mé rong cua Auto-
Kriging trong d6 n6 s€ dua vao phép tinh toan thong tin
twong quan bd sung trong cac bién phu thudc.
Cokriging 12 mét ki thuat noi suy théng ké lam giam
cac sai s6 ude lugng (Kriging) cia mot tham sb bang
cach str dung mot sb loai thdng tin cho cac thong sé
tuong tu hoic st dung dir liéu cho tham sé khéng gian
tuong quan bo sung [1, 10].

Gia sir c6 k bién vung Z1(u), Z2(u), ..., Zk(u) trong dic
tinh cua tap hop k ham ngau nhién Z(u) cé quan hé
tuong quan khong gian. C6 thé viét hé phuong trinh
Ordinary Cokriging dé udc tinh gi tri tai mot vi tri nhu
sau:

ZYu) = ZkZ(u)JerZ (u)+w m+w,m,

i=1 ]

(11)

=1
i=1
.-
j=1

Trong do: m1, m; la cac wde lugng tuong ung cua théng
sd thir nhat va théng s6 thir 2; A, A 1a cac trong sb tuong
g cua 2 thdng s, Wi, wa 1a cac nhan tir Lagrange.

4 Xay dyng mo hinh

4.1 Céc phan mém duoc st dung

4.1.1 Phan mém khao sat dia hinh hhmaps 2013

Phan mém nay dung dé chuyén toa do dia 1i (kinh do,
vi d6) sang toa do phang (m).

4.1.2 Phan mém Geograpgic System Plus GS+

Day 1a mot chuong trinh d6 hoa dung dé phan tich dia
Ii, cho phép do Iuwong va thé hién mdi quan hé céc dir
liéu dia i trong khdng gian. Phan tich dir liéu khong
gian trong GS+ sir dung céc thdng sé do dac dia Ii mot
céch tdi wu, thong ké gia tri tirng ving hay theo tirng
MAu quan sat. Phan mém nay duoc thiét 1ap boi Gamma
Design Software P.O.Box 201 Plainwell, Michigan
49080 USA

Duéi day 1a dia chi tai vé 2 phan mém trén [11]:
http://hhmaps.vn/vi/news/hhmaps/Phan-mem-khao-
sat-hhmaps-2013-2988/
https://www.gammadesign.com/default.aspx

4.2 Xt Ii sb liéu dau vao

4.2.1 Thu thap s6 liéu
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Dit liéu dong dat & khu vuc 1an can dap thuy dién Séng
Tranh 2, Quang Nam (quan sat thang 9 nam 2012) duoc
cung cap tir ngudn caa Vién Vat Ii Bia cau Viét Nam,

Bang 1.

' Cogrdinate Posting - Primary Varsste (Fichter)
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Rachies: Seties
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Hinh 2 Khu vyc xuét hién dong dat (chir T nguoc 1 vi tri

dap thuay dién Séng Tranh 2).

Nguon: Vién Vat Ii Pia cau Viét Nam

Dé x4c dinh muc d6 anh huong céc tran dong dat dén
khu vire xung quanh dap thuy dién, can cé céc sé lidu
vé vi tri dia Ii cua c4c tran dong dat. Bén canh do6 thong
s6 vé d6 sau chan tiéu ciing duoc thu thap 1am théng sb
phu hd trg qué trinh xay dung mé hinh. Mat d phan b
c4c tran dong dat cang nhiéu thi viéc lya chon mé hinh
dé dang hon, két qua ndi suy co do tin cdy cao hon va

nguoc lai [12-14].

Nhap dir liéu vao phan mém theo cl phép sau: Import

file > data (.txt,.dat,.xls,.csv, ...).

Mat d6 phan bé céc tran dong dat trong khu vuc nghién
ctu duoc trinh bay ¢ Hinh 2, vai ¢ phép thyc hién:
Data > Quantiles Posting > Primary Variate (Z).

4.2.2 Xt li théng ké s liéu thu thap

Y Variograms - Primary Variate (Richter) =0 R =
Richter: Isotropic Variogram

113 (m}
@
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2
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g
w 028

0.007 g2 &

0.00 17600.77 35201.54 52802.31

Separation Distance (h)

Gaussian model (Co = 0.00100; Co + C = 0.51000; Ao = 27700.00; r2 = 0.193;

RSS = 0.830)

Isotropic I + 0 Degrees | + 45 Degrees ] + 90 Degrees J + 135 Degrees ]

Right-click to edit, list, print, etc. or click peint for variance cloud

Hinh 4 B} thi variograms d6 Richter
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Kiém tra mirc do twong quan hdi quy cua thong sb
chinh va thong s phu qua d6 thi Regression-Cross
Variate. Trong phan mém, ta thyuc hién theo ca phap:
Data > Summary > Statistics > Cross Variate
Regression (Z vs. Z2).

=3 HoR )

Y Regression - Cross Variate (Z x Z2)
420 (=] m}

3831 O

345

Primary

3.08

270t O
5.00 6.67 833 10.00

Covarate

Regression coefficient = 0,18 (SE = 0.14, r2 =0.365, y intercept =2.575 n=5)

Right-click to edi, list, print, etc. or use mouse to identify points
Hinh 3 Db thi Regression-Cross Variate

Hé s6 twong quan r2 = 0,365 va hé sb hoi qui R = 0,18
(do s6 tram quan tric dong dét it nén hé sé twong quan
va hé s6 hdi quy khong cao, két qua danh gia mo hinh
thé hién trong Bang 5). Hinh 3 cho thdy 2 théng s6 ¢6
tuong quan nhau, théng sb thir hai phuc vu tét cho qua
trinh ngi suy.

4.3 Phén tich variograms

Phan tich variograms giup dinh lugng tinh 6n dinh/lién
tuc hoic su twong quan khong gian cua dbi twong
nghién ctru. Tinh variograms va chon hudng chinh cho
md hinh theo théng sé d6 Richter (Hinh 4). Vi ¢t phap
thuc hién: Autocorrelation > Variogram > Primary
Variate (Z) > Calculate.

[o ][O sl

Y Variograms - Covariate (dosau)
dosau; Isotropic Variogram

12.5 0
94
6.3

Semivariance
m]

31
O [m]
0.00 17600.77 35201.54 52802.31

Separation Distance (h)

Spherical model (Co = 0.01000; Co + C = 5.83000; Ao = 25800.00; r2 = 0.184;
RS5=592.4)

Isotropic | + 0 Degrees I + 45 Degrees. I + 90 Degrees | + 135 Degrees

Seatter

Hinh 5 D) thi variograms do sau
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Céac gia tri variograms ding huéng c6 tir dd thi
variograms d¢ Richter (Hinh 5), duoc trinh bay trong
Bang 2. Vi cl phap AutoCorrelation > Variogram >
Secondary Variate (Z2) > Calculate. Céac gia tri
variograms dang hudéng c6 tir d6 thi variograms d6 sau

(Hinh 6), duoc trinh bay trong Bang 3. Véi cu phap
AutoCorrelation > Variogram > Cross Variate (ZxZ2)
> Calculate.

C4c gia tri variograms dang hudng cua 2 théng s, duoc
trinh bay trong Bang 4.

Bang 2 CAc gia tri variograms dang huéng cua d Richter

Khoang cach

M6 hinh  [Sai s6 do| Nguédng bién dong r2 RSS C+C0
Linear 0 0 10 0,164 1,55 —7,081
Gaussian 0 0,51 47.978 0,193 0,830 0,998
Spherical 0 0,479 56.900 | 0,175| 0,856 0,998
Exponetial 0 0,873 186.000 | 0,169 0,826 0,999
Bang 3 Céc gia trj variograms ding hudng cua do sau
Mo hinh  |Sai sé do| Ngudng Klg%ing@cr?gh r? RSS C+CO
Linear 0,48 4,8 47.281 0 113 0
Gaussian 0 5,65 18.706 | 0,193 91,5 0,998
Spherical 0,01 5,63 25.800 | 0,194 92,4 0,998
Exponetial 0,01 5,47 22.200 | 0,152 99,3 0,998
Biang 4 Céc gia tri variograms dang hudng cua 2 thong sb
M6 hinh  |Sai sé do| Ngudng Kg‘%i”g@"r?gh 2 | RSS | c+Co
Linear 0,346 1,04 47.280 | 0,046 5,05 0,668
Gaussian 0 1,02 32.216 0,135 4,58 0,999
Spherical 0 0,99 36.100 0,151 4,55 0,999
Exponetial 0 1,04 46.800 | 0,105 4,77 0,999

5 Két qua va thao luan

Kiém dinh mé hinh: d6 tin cay cua két qua lya chon
phuong phap mé hinh ndi suy pht hop thé hién qua hé
s6 hoi quy, hé sé twong quan ciia s6 liéu va gia tri noi
suy, Ngoai ra con ¢ c4c gia tri sai s6 nhu sai s6 chuan

(SE), sai sb dy doan (SE Predition). Cac gia tri ké trén
dugc trinh bay trong Bang 5.
Bang 5 Thong s6 kiém dinh mé hinh

Hg¢ so Hé sb Sai 0 Sai s6
hoi quy twong quan | chuan du doan
1,011 1,0 0,003 0,003

Vi cu phép: Interpolate > Cokrig > Validate
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Y variegrams - Cross Variate (Richter x desau) == =] ]@
Richter x do=au: BO'I’DD]C Cross VEI’IDQI’SH’I
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Separation Distance (h)

Spherical model (Co = 0.00100; Co + C = 0.99000; Ac = 36100.00; r2 = 0.151;
RS5 = 4.55)

Isotropic | = 0 Degrees ] + 45 Degrees | + 90 Degrees I + 138 Degrees

Scatter

Hinh 6 D4 thi variograms cho dé Richter va d6 sau
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=N HON ™|

Y Cross Validation (CoKriging)

Actual Richter
w
-~
o

3.08

270

270 3.20 3.70 420
Estimated Richter

Regression coefficient = 1.011 (SE = 0.003 , r2 =1.000,
y intercept = -0.04, SE Prediction = 0.003, n = 5)

Right-click to edit, list, print, &tc. or use mouse to identify points

Hinh 7 Db thi Cross - Validation (CoKriging)

Bang 6 Két qua sai sb giita gié tri u6e lugng va thuc té

¥ Cross Validation (Cokriging)

Record X-Coordinate v-Coordinate
i 88322583 1731502.72
| 2 BEX108.85 IT1TTEI 13
3 BEEATT 2N 1702601.35
4 B30423 .04 1731251 58
< 825240 38 1728328388

Hinh 7 cho thiy két qua cua kiém dinh sai s6 giira gia
tri thyc té va gia tri woc luong caa md hinh bang
phuong phap CoKriging véi théng sé do Richter
ding hudng va thdng sé phu dé sau diang. Hé s hoi
quy bang 1,011, hé sé twong quan bang 1,0, c4c gia
tri sai s6 nho (SE xap xi bang 0) cho thiy viéc lya
chon mé hinh noi suy la pht hop Két qua cho thay sai
s6 gitra gia tri dong dat thuc té do dac va gia tri noi suy

( ] N i
w Pai hoc Nguyén Tat Thanh
B

E-R|EOR ==
actual Z Estimated Z Error (E=&} 1=
270 2.7 001
420 4.20 004
4.20 4.20 -0.00
3.80 381 L3
410 4,059 =001

tr m6 hinh 12 gan nhu bang 0. Bang 6 12 két qua so sanh
gia tri dit liéu thuc té thu dugc (actual) va gia tri du bao
(estimated) suy ra tir mé hinh.

Két qua noi suy cuong do Richter tai Quang Nam bang
phuong phap soi suy 2 chiéu (Hinh 8) va noi suy 3
chiéu (Hinh 9). Véi cu phap thuc hién: Interpolate >
Cokrig > Calculate..
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Hinh 8 Noi suy CoKriging 2 chiéu

Giai thich ban dd: phan & gitra 1a két qua khu vuc
nghién ciru, cAc mau sic khac nhau dai dién cho mic
do dong dat khac nhau, mic dong dt thap nhat c6 mau
xanh va cao nhat c6 mau trang. Nhitng viing cting mot
mau c6 mirc dong dat gan bang nhau, chi chénh léch
nhau mét gié tri nho. Dya vao ban do trén, ta c6 thé du
bao két qua anh huong cua dong dat ¢ 1an can dap thay
dién Séng Tranh 2 voi mic anh huong cao nhat 1a 4,34
d6 Richter twong ng cap 4 trong thang do MSK-64, va
mirc d6 chiu anh huong cua dap thuy dién S6ng Tranh
2 theo thiét ké 12 dong dat cap 8; nguoi dan séng trong
khu vic khao sat chiu anh huong cua dong dat van an
toan, chua can di doi.

Céc phuong phap duoc dé cap cua tng dung BTk dé
du doan mirc do dong dat Richter tai Quang Nam cho
thay, cac khu vuc dy bao gan nhau c6 d6 léch dy bao 1a
nhé, trong khi d6 cac khu vuc & xa c6 d léch cao hon.
Qua truong hop nay, nghién ciu dy bao sur dung céac
phuong phap va mé hinh ndi suy dya trén khong gian,
c6 thé du bao dwgc mirc d6 chiu anh huéng tir cac tran

Y Mapimage (CO)

Hinh 9 Nbi suy CoKriging 3 chiéu

dong dat cho khu vuc xung quanh, tir d6 dé xuét cac
bién phép thich hop nhu c6 can thiét di doi dan dén noi
an toan hay khéng.

So sanh cac phuong phap

So sanh phuong phap CoKriging véi mot s phwong
phap khac nhu: phuong phap nghich dao khoang cach,
phuong phép néi suy Kriging. Trong sé khoang cach
nghich dao (IDW) x4c dinh ndi suy da bién voi mot tap
hop diém phan tan d biét. C4c gia tri duoc gan cho cac
diém chua biét dugc tinh toan vai gié tri trung binh c6
trong s cua cac gia tri ¢4 san tai cac diém da biét.

Bang 7 la két qua dy bao bang phuong phap nghich dao
khoang céch. Sai s6 du béo (error) gitta gié tri thuc té;
gia tri quan sat trong Bang 7 cao hon so véi sai s6 du
bao trong Bang 6 (phuong phap CoKriging). Bang 8 la
két qua dy bdo bang phuong phap Kriging; sai s6 du
bao trong Bang 8 ciing cao hon sai s& du béo trong
Bang 6.
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Bang 7 Phuong phap nghich ddo khoang cach

Y Cross Validation (Inverse Distance Weighting)
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Record X-Coordnate Y-Coordinate AclualZ Estimated Z Error (E-A) =
1 83258 173150272 270/ 417 147
2 852108.85 1717763.13 420 3.81 -0.39
3 866977.21 1702601.35 420 3.74 046
4 830423.94 1731291.56 3.80 413 0.33
5 835240.38 1728283.88 410 383 027
Bang 8 Phuong phap ndi suy Kriging
Y Cross Validation (Kriging) o | @ |
Record X-Coordinate Y-Coordinate ActualZ Estimated Z Error (E-A) =
1 88322583 17350272 270 417 147
2 852108.85 1717763.13 420 365 0.5¢
3 866977.21 1702601.35 420 364 056
4 830423.94 1731291.56 3.80 412 0.32
5 835240.38 1728283.88 410 378 032

6 Két luan

Véi bo dir liéu ma tac gia dang nghién ctru, mo hinh
Spherical 1a md hinh pht hop, cac chi s tét hon cac
md hinh con lai. Sai sb gitra gia tri thyuc té va gia tri uéc
lwgng ciia mé hinh rat nho 0,003. Hé s hoi quy bang
1,011; hé s twong quan bang 1,0 cho thiy viéc lya
chon méd hinh nai suy 1a phtt hgp. Ung dung BTk dé dy
bao dong dat & ¢ thuy dién Séng Tranh 2 cho thay két
qua sai sb rat nho gitta gié tri wéc luong va gia tri thuc
té. Nghién ciu cho thdy hiéu qua va hop li véi d6 tin
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cdy cao cua Ii thuyét DTk dé xay dung mo hinh du bao
khéng gian l1a phu hgp. Khi xay dung cac mé hinh nén
cha y dén céc gia tri sai s6 mo hinh, dir liéu dic trung
ctia d6i trong va xem xét két qua cua viéc hra chon mod
hinh nham chon md hinh phi hop cho sy kién thuc té,
tir cac mo hinh cung cip do chinh xac khac nhau. Vi
vay, kinh nghiém lua chon mé hinh déng vai tro quan
trong trong két qua ni suy.

Dé xuat: can nghién ctu bo dir lisu moi vé dong dat
theo khdng gian va ca thoi gian.
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Application of Geostatistics to Predict Earthquakes at Song Tranh 2 Hydropower Dam — Quang
Nam

Nguyen Cong Nhut
Faculty of Information Technology, Nguyen Tat Thanh University
ncnhut@ntt.edu.vn

Abstract Earthquakes seriously affect human life and property. It can lead to epidemics, lack of basic needs, affect
morale, ... The main goal of the author is earthquake forecasting to assess the risk of earthquakes in each region,
shown in earthquake hazard zoning map, and compare with MSK seismic intensity scale to classify safe areas and
hazardous areas. Based on the distribution of the accelerometer and the origin of earthquakes, applying the
geostatistical theories, the study presents the process of choosing a suitable forecasting model for the data set and
then produces a map that predicts the effects of earthquakes with high confidence. The results of the regression
coefficient and the correlation coefficient are close to 1, the prediction error is close to 0. This study opens a new
research direction on the application of Geostatistics to the fields related to geography such as earthquakes, mining,
groundwater, environment, etc.

Keywords geostatistics, interpolation, kriging, earthquakes, Song Tranh 2 hydropower dam, variogram.
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