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Tém tit: Noi dung chinh cua bai bao nay la xac dinh: quy luat biéu hién hoat dong, ngu&n phdat sinh va
danh gid dong dat cwe dai (Mmax) khu viee Nam Trung Bé. Két qua nghién civu cho thdy: Pdc trung hoat
dong dong dat biéu hién qua cac gia tri sau: do déc do thi lap lai b= 0,67 va a = 1,91, dong dat cuec tiéu
dai dién, Mmin = 2,6; bé day tang hoat déng khoang 16 km (tir @6 sau 2km dén dg sau 18 km). Ton tai 8
viing nguon cé nguy co phat sinh dong ddt cap dé manh trén 5,0 (M=5,0), bao gom: 1) Tanh Linh; 2) Thudn
Hai - Minh Hai; 3) Bic Cvru Long; 4) Ciru Long; 5) Nam Ciru Long; 6) Péng Phii Quy; 7) Canh Dwong;
va 8) Séng Sai Gon. Béng dit cue dai (Mmax) xdc dinh theo cac phwong phdp khéc nhau cé gid tri twong
wng: a) Bai todn mang noron nhdn tgo, Mmax=35,5; b) Trén co so tié'p can ham Gumbel loai I cdi tién,
Mmax = 5,47; ¢) Trén co s¢ quan hé Tan so - Cap d¢ manh, Mmax = 5,9. Pong dat manh nhdt c6 thé xay
ra tai ngu&n Thudn Hai — Minh Hai (Mmax = 6,0). Cac nguén con lai co gia tri cyc dai dong dat dat 5,0 +
5,5.

Tir khoa: ngu(;n phat sinh dong dat, tinh dia chan, dong dat cue dai, Nam T) rung Bo.

1. Mé& dau

Do c6 biéu hién hoat dong dong dat it tich cyc nén két qua nghién ctru vé& dong dat tai Nam Trung Bo
chi duoc dé cap khong nhiéu, trong mot s6 cong bd mang tinh khu vuc. (Phuong va nnk, 2014, 2019; Triéu,
2010; Xuyén, 2004). Trong khi d6, Nam Trung B6 lai 13 noi ¢ téc d6 phat trién kinh té 16n nhat Viét Nam.
Mot sé linh vuc kinh té chu chdt nhu khai thac dau khi, cong nghiép hoa dau, ning lugng (dién hat nhan
Ninh Thuén, nhiét di€n Ninh Thuéan, dién gié Binh Thuan, ...); cang bién Viing Tau, Cam Ranh; khu kinh
té Binh Duong, Pong Nai; cac thanh phd 16n voi méat do dan cu cao dd va dang duoc xdy dung va phat
trién. Chinh vi 1& d6, viéc nghién ctru x4c dinh viing ngudn phat sinh dong dat va danh gia dong dat cuc dai
1a can thiét va c6 ¥ nghia thuc tién cao. Két qua ciia hudng nghién citru nay sé& tryc tiép gop phan quan trong
trong danh gia d6 nguy hiém dong dat khu vyc Nam Trung Bd.

Trong khudn khé bai bao nay, cac tac gia dé cap toi van dé nghién ctru dic diém biéu hién hoat dong,
xéc dinh ving ngudn phat sinh va danh gia dong dat cuc dai (Mmax).

2. Pac diém cau trac dia chat

Khu vyc nghién ctru (Hinh 1) nim gon trong phu khéi Pa Lat, thudc khdi dia dong luc hién dai ba Lat
— Cén Tho, ma dut gdy Séng Sai Gon 1a ranh gii phia Nam véi phu khdi Can Tho. Trong khi do, khéi Pa
Lat — Can Tho ndm & phan phia Pong - Pong Nam vi mang Indosinia, mot khdi nang phan di kiéu khéi
tang va bi boc mon trong Kainozoi (Bao va nnk, 2001; Xuyén, 1996; Kha, 2018; Linh, 2008; Tri¢u, 2013;
Trong, 2012). Bé day vo Trai dat phu khdi Da Lat c6 xu hudng ting dan tir Déng Nam (khoang 20km tai
ven bién Viing Tau) 1én Tay Béc (Hinh 1) va dat 32 km tai Da Lat (Triéu, 2005, 2019). Véi biéu hién hoat
ddng nui lira trong Neogen (Pong Nai, dao Hon Tro), xuit 16 nuéc nong doc ven bién tir Ninh Thuén dén
Viing Tau cho th?iy vo Trai dét tai phu d6i nay co biéu hién hoat dong tich cuc trong hién dai (Triéu va nnk,
2013, 2019).
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Hinh 1. Bé day vo Trai Dat, biéu hién hoat d‘éng,d‘éng dat va dia ni;iét Nam Trung B¢: 1/ Nui hi“q trong Holocen;
2/ Xuat 1 nudc nong trén bé mat, 3/ Puong dang day vo Trai Dat; 4/ Chan tam dong dat (Triéu, 2005, 2013)
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Hinh 2. Phdn b6 chan tiéu dong dat theo do sau khu e Nam Trung Bo (phdn anh bé day tcfng phat sinh dong
dat)



3. Dic trweng hoat dong dong dat
3.1. Danh muc déng dat

Nguyén Pinh Xuyén va nnk, 2004 va Cao Dinh Triéu, 2010 déu cho ring hoat dong dong dit khu
vuc Nam Trung B6 13 khéng manh so voi Tay Béc Viét Nam va cho riang cip d6 manh cuc dai ciia dong
dat ¢ day khong vuot qua 6,0. Theo ghi chép lich sir thi ciing da c6 mot s6 dong dat co6 M=5,0+5,5 xay ra
tai khu vuc nay trudc thé ky 20, chiang han: Tai Binh Thuin nim 1715 (M=4,0-5,0) va nam 1877
(M=5,0+5,5); Tai Ninh Thuan, nim 1882 (M=5,0+5,5). Vién Vit 1y Dia ciu (Vién Han 1am Khoa hoc va
Cong nghé Viét Nam) 13 co quan quan 1y sd liéu dong dat & Viét Nam, chiu trach nhiém cap nhat sb liéu
dong dat hang ndm (Hung va nnk, 2009; Triéu va nnk, 2010, 2013, 2019). Do chién tranh va viéc it cha
trong dén dong dét trong ghi chép lich st nén danh myc dong d4t co dugce tai Vién Vat 1y Dia cAu con thiéu
tinh day du vé s liéu va do chinh xac xac dinh M ciing con thap. Sai s6 xac dinh M theo tai lidu ghi chép
lich st va diéu tra trong nhan dan co 1€ khong nhé hon 1,0 don vi M. Chi tir sau nam 2002, khi da c6 7 tram
quan sat dong dat Iip dit tai khu vuc nay thi cac tran dong dat c6 M>2,0 méi c6 thong tin day du (Hing va
nnk, 2009; Triéu va nnk, 2013, 2019; Phuong va nnk, 2014, 2019). Chinh vi vay, dé c6 mot danh muc dong
dat tot nhat cac tac gia di phai thu thap thém tai lidu dong dat cua ISC (Xuyén, 1996). Thuat toan CN
(Peresan va nnk, 2000; Triéu, 2010) da dugc str dung dé phan tich, so sanh, ddi chiéu va dwa ra mot danh
muc dong dat dang tin cdy nhat tir 1900 dén 2019 (Hinh 1, Hinh 2, Hinh 4), phuc vu cho nghién ctru quy
luat biéu hién, x4c dinh ngudn phat sinh va dy bio Mmax dong dat Nam Trung Bo.
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Hinh 3. Phdn b6 dirt gay dia chdt sau (Triéu, 2005, 2019) va gid tri gradient cuc dai (Gmax) truong
trong luc Bouguer tgi cac do sau khac nhau: 1-Put gdy thudn; 2-Put gdy nghich; 3-Gmax tai do cao

ndng truong 2 km; 4-Gmax tai d¢ cao ndng truong 6km; 5-Gmax tai d¢ cao ndng truong 10km.
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Hinh 4. Chdn tam dong dat va mirc @6 biéu hién hoat dong cua dvt gay: 1-Khong biéu hién hoat dong; 2-
Biéu hién hoat dong mucc trung binh; 3 -Biéu hién hoat dong manh,; 4-Dut gay hoat dong dwoc phat hién
theo nguyén 1y dia mao kién tao (sir dung cong nghé GIS).

3.2. Biéu hién hoat déng déng dat

Dong dat Nam Trung Bo chii yéu xay ra tai doi bo va ven bién tir Nha Trang t6i Viing Tau. Cum dong dat theo
tai liéu lich str, c6 cap do manh M=5,0+5,5, tap trung chil yéu doc ven bién Ninh Thuén — Binh Thuén. Trong khi
do, cum dong dat ghi nhan dugc trong thoi ky 2004-2010 ¢ cép dd manh quan sat cuc dai, M=5,3, lai tap trung tai
viing bién Viing Tau (Hinh 1).

Dong dat cyc tiéu tin cdy (Mc) 1a gia tri quan trong, thé hién ngudng gia tri nho nhét cia tinh dia chin
khu vuc nghién ctru. Viée lya chon ngudng Mc phu thudc vao chénh 1éch gia tri ham Guntenberg-Richter
(GR) thu duoc theo thuc té va theo thong ké (So, 1983; Tuncel, 1974; Triéu va nnk, 2010, 2013, 2019;
Trong, 2012). Gié tri Mc Nam Trung Bo dugc xac dinh 2,6 v6i cac gia tri thong s tinh toan ciia ham GR
theo phuong phap théng ké (Least Square Fit) dat sai s6 thip nhat, MSE (Mean Square Error) dat gié tri
0,01183 (Bang 1), tinh toan dugc 1ap trinh trong méi trudng ngdn ngit 1ap trinh Matlab. Ham phan bé GR
khu vuc nghién ctru ¢6 dang:

log{N{M)/T) =191 —-0,67+M (1)
Trong d6 T-khoang thoi gian quan st ctia danh muc dong dat, N(M)-sé tran dong dat co magnitude 16n
hon hodc bang M. Trén co s¢ ham (1) ta c6: b=0,67 vahé s6 a=1,91 (Hién va nnk, 2016).
Bdng 1. Khodng Magnitude va MSE trong tinh todn ham phin bé Gutenberg Richter

Khoang MSE
magnitude
2,5-5,3 0,01227

2,6-5,3 0,01183



2,7-5,3 0,01206

2,8-5,3 0,01312
2,9-5,3 0,01428
3,0-5,3 0,01566

Do sau tﬁng hoat dong dong d4t duge biéu dién trong hinh 2, dugc xac dinh trén co s& phan bd gitra do sau chin
tiéu va so tran dong dat c6 chan tiéu nam & do sau twong ting, c6 gia tri khoang 16km (ttr d sau 2 km dén d¢ sau
18 km, hinh 2).

4. Nguén phat sinh déng dat

Mot quy trinh g0m ba budc dugc tién hanh nham phét hién cic ngudn phat sinh dong dat khu vue Nam Trung
Bo, g@m (Peresan va nnk, 2000; Tri€u, 2010): 1/ Phat hién cac dit gy dia chat sau trén co s& tai li€u dia chat - dia Vé:lt
1y (do1 voi khu vue nghién clu céc tac gia chi tinh toan gradient cyc dai (Gmax) di thudng trong luc Bouguer, két
hop v6i tham khao cac két qua nghién ciru trude do6); 2/ Nhan dang dut gy hoat dong trén co' so ky thuat GIS; va 3/
DBoi phat sinh dong dat dugc hiéu la déi dut gy hoat ddng da phat sinh dong dat c6 cap do manh M>Mmin.

4.1. So d6 phan b6 Gmax dj thwong trong lwc Bouguer

Phuong phép gradient ngang toan phan cuc dai cho tai liéu trong luc hodc tur l’én dau tién duoc cong bd
boi hai tac gia Blakely va Simpson nam 1986 dé xac dinh bién cau tric (?Iia chat voi gia tri mat do khéc
nhau. Dinh hudng nay song song phat trién voi phan tich dao ham gia tri bién thién tai li¢u dia vat 1y (Tricu,
2005; Kha va nnk, 2018).

Gradient ngang toan phan (G) trén ludi s lidu di thudng trong luc Bouguer (hay tir) dugc tinh theo cong
thirc (Kha va nnk, 2018):

Véi £91%,2) 13 bién thién Bougure.

Khu vye nghién ctru dugc chia ludi theo i va j, gia tri gradient ngang ¢ trung tam s€ dugc so sanh véi 8
gia tri, tuong duong vdi 4 dinh va 4 trung tdm ctia canh hinh vuéng ma di€m so sanh ndm ¢ trung tam. Néu
ton tai gia tri 16n nhat thi phai thoa man it nhat 2 trong s6 nhirng diéu kién sau:

G:’—‘l.," = Gfu" e Gf—i-.-"’

Gijm1 < Gy = Gyjaq,

Gizqj1 <05 = G521,
Gim1j-1 = Gy = Giag (3)

Gié tri 16n nhét cua duoc tinh toan theo dao ham da thirc bac hai [22], vi du:

A {_-'_ ."‘:l.r._-'.'::"l.r._-'_ i . ’ \ ’ .y . ’ 4 5 l.r__.-,- Koge = —
Neu “i717 ™ i = Ti5L0 i trf ma ¢6 gia tri dat 16n nhat cua™ ¥/ a7 ™ T 22
VGi—a =26 j4 G f) VGipaj—Gi-aj) ) _
vei ¢ e = 2z d = khoang cach t&1 hai diem gan nhat

trong lwéi chia.
Gia tri gradient toan phﬁn cuc dai tai diém *¥max duge tinh theo cong thirc:

G"'!:.x = ax%’!c:«' + bxmm‘ + '5:'._," (4)

Gmax phan b theo dang tuyén s& phan anh sy ton tai ctia dut gay (Triu va nnk, 2002, 2005, 2013,
219).

Nham muc dich tim hiéu huéng cdm cua dut gdy, ching t6i tinh toan gi tri Mmax tai cdc mirc ning
truong 1én d9 cao twong tng 1a 2km, 6km va 10km. Cho rang: a) Thanh phan truong dugc ning 1én cao sé
phan anh cau tric & do siu twong tmg; b) Xu thé dich chuyén cua Gmax theo d0 sau s€ phan anh hudng
cdm cua dut gdy (Triéu, 2019). Két qua tinh toan dugc thé hién trén hinh 3 va ching ta ciing dé dang nhén



ra sy khong trung hop hoan toan cua hé thong dat giy dugc xac lap trude day (Tridu, 2005, 2019) va phan
bd Gmax. Tao nén sy khong tring hop hoan toan nay 14 do ty 1& nghién ctru va do chi tiét cia tai lidu sir
dung. Céng bd (Triéu, 2005, 2019) duogc thiét 18p cho toan lanh thd Viét Nam va & ty 1€ 1:1 000 000, trong
khi ty 16 tai lidu sir dung trong nghién ctru nay c6 do chi tiét & ty 18 1:200 000. Vi quan diém cho ring
Gmax phan anh vi tri cia dut gay dia chit siu nén chung ti st dung né nhu mot trong nhitng dai lugng
quan trong cho viéc xac 1ap dat gy hoat dong, st dung cong nghé GIS.

4.2. Nhan dang déi diet gay hoat dong trén co’ s& ky thuat GIS

1. Xac lgp hé tiéu chi nhan dang dut gay hoat dong

Bai toan nhan dang dugc str dung nhém muc dich sir dung mau chuan 1a dut gay hoat dong da xay ra, tir
d6 so sanh dut giy dang nghién ctru v6i mau chuin dé xdy dung cac tiéu chi nhan dang dut gay hoat dong.
Mau chuéan dugc sir dung cho bai toan nay 1a dut gy Son La, doan chay qua thi trdn Tuan Gio, noi xdy ra
trdn dong dit Tuan Gido nam 1983 (Hlen va nnk, 2016; Triéu, 2010). Tran dong dat nay dugc xac dinh la
co cép d6 manh 6,7 va la tran dong dét duy nhét 0 Viét Nam dugc nghién ctru mot cach chi tiét va dinh
lwong nhat vé co cu chin tidu. Két qua nghién ctru trin dong dat nay c6 thé duoc sir dung nhu mot hinh
mAu trong viéc tham dinh cac cong thirc thuc nghiém cia thé gidi khi ap dung cho Viét Nam ciing nhur viée
phan tich cdc tiéu chi nhan dang dit gay hoat dong. Trén co s¢ nghién clru xac 1ép dit doan dut gdy trong dong
dat ndy, céc tic gia dd dua ra hé thong gom 9 tiéu chi nhan dang dit doan dit gdy hoat dong phuc vu tinh toan cuc
dai dong d4t cho Viét Nam. Déi v6i khu vuc Nam Trung B chi rit ra dugc 7 tiéu chi tiéu biéu nhan dang dut gay
hoat dong sau: DH1- P9 dbc dia hinh biéu hién sy phén cit dia hinh; DH2- Mat d6 diém xuat 16 nudc nong
trong dién tich mot 6 ludi duoc chia theo dién phu dﬁy; DH3- Mit dg, do dai song ngoi; DH4- Mat do
linement theo tong chidu dai; DH5- Mat d6 diém truot- sat 1 dat; DH6- Mat do diém Gmax; va DH7- Mat
d6 d6 dai cua cac dut giy dia chat.

2. Phan cap cac nhdn to

Phén cdp muc do hoat dong ctia dut gay khu viee Nam Trung B biéu thi su phan loai cac ving ¢6 dic
trung dut giy hoat dong khac nhau. Mtc d6 biéu hién dic trung ving dut giy hoat dong dwoc phan
loai theo ba cip: 1/ Put giy khong c6 biéu hién hoat dong (hodc biéu hién hoat dong rat yéu), 2/ Dut giy
hoat dong trung binh, 3/ Put gy hoat dong manh. Cac yéu t6 thanh phan nhu mat do lineament, dut giy
dia chat, diém nudc nong, ... déu dugc phan dinh thanh 3 cap theo mirc d6 dit gdy hoat dong néu trén.

3. Tinh trong s6 dwa trén phwong phdp phdn tich hé thong phdn cdp (Analytic Hierarchy Process —
AHP)

C6 rét nhiéu yéu t6 biéu hién cho mdt dit gdy hoat dong, tuy nhién vai tro cta chung 1a khong hoan toan
giéng nhau. Vi vay, viéc xac dinh trong s6 cho mdi nhéan t& ) nay la rat can thiét. Phuong phap phén tich thi bac
(AHP) (hay con goi la phuong phap md hinh p -trong s0) 1a mot phuong phap ban dinh luong dugc Saaty
T.L. (1980) xay dung va phat trién (Hlen va nnk, 2016; Saaty va nnk, 1994, 1995). Noi dung cua phuong
phap bao gdm viéc xay dung mot hé thng cac cdp ma tran so sanh giita cac yéu té khac nhau cho dut giy
hoat ddng. Gia tri so sanh giira hai ti€u chi dugc lya chon nhu sau: 1 voi tam quan trong nhu nhau; 3 quan
trong hon mot chit; 5 quan trong hon; 7 quan trong hon rat nhiéu va quan trong nhét. Viéc lya chon gia tri
so sanh gitra hai tiéu chi phy thudc vao kinh nghiém danh gia cua chuyén gia cho tirng bai toan cu thé. Thudc
do cho viéc phén loai va danh gia trong sO 1a chi tiéu nhat quan CR (consistency ratio). Gia tri cua CR tir
0,1 d6 vé s& chung to bai toan phén cap dugc sir dung mot cach hiéu qua. Cach tiép can nay co6 thé dugc
mo ta nhu 1a sy phan bac tm quan trong ctia cac nhan t6 ddi voi viée nhan dang dut gay hoat dong, mdi
nhan t6 duoc so sanh vai cac nhén td khac dé xac dinh tim quan trong ciia chung (Béang 2).

Dé tinh toan trong sb cho cac thanh phén sir dung vector nguyén 1y Eigen. Co thé tinh toan gan ding
vector nguyén ly Eigen bang cach chia timg gi4 tri moi ¢t cho tong gid tri clia tirng cot dé thiét 1ap ma tran
méi. Lic ndy gia tri trung binh cua hang 1a trong sb cho mdi yéu t6 theo cong thirc:

. a;
W, = ,.-"JE:-'!:1 a;

()



Véinlasd Iuong cac diu hi’éu,i’ j=1Lln . Sau khi da phan cép va tinh trong s6 ctia céc tiéu chi thi viéc
tich hgp ching s€ cho ta chi s0 nhay cam dut gay hoat dong. Bé dinh lugng hoéa mirc d6 nhay cam phan
anh nguy co dut gay hoat dong, cac chi tiéu dugc tich hop theo cong thirc:

LST = Sy Wiy o

Trong d6, LSI (Landslide Susceptibility Index)-chi s6 nhay cam biéu thi mtrc d6 hoat dong cua dut giy;

/ -trong s0 cua nhan to thir j; * -diém so cta 16p thir i trong nhan to biéu hién j. Ty so6 nhat quan CR
(consjsterlcy ratio) dugc tinh ‘Eheo CR : C’” RI, VéiCI - ("'1’“” —n)/(n—1) : Cl-chi s{) nhét quan ; RI-
chi s0 ngau nhién rng véi moi nhan to (1ay theo bang thong ké cua tac gia Saaty khi dé xuat ra phuong

phap); Amaz -gia tri riéng cuia tirng ma tran so sanh.
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Hinh 5. Phdn bé chan tam dong dat va gid tri dw bao ccfp do manh dong dat cuc dai (Mmax) trén co so

bai toan mang noron nhan tao (Trong va nnk, 2012).

Hinh 6. b6 thi phdan b6 ham Gumbel loai I cdi tién va gid tri Mmax. Trén co so phdn bé nay ta co thé xac

dinh duoc Mmax=5,47 véi hé sé tuwong quan dat 0,9712.



Bdng 2: Ma trdn so sanh cac nhan t6 thanh phan

Déu hi¢u DH1 DH2 DH3 DH4 DH5 DH6 DH7
DH1 1 1 3 3 5 7 9
DH2 n 1 1 3 3 5 7
DH3 1/3 n 1 3 5 5 9
DH4 1/3 1/3 1/3 1 3 3 7
DH5 1/5 1/3 1/5 1/3 1 3 5
DH6 /7 1/5 1/5 1/3 1/3 1 3
DH7 1/9 177 1/9 17 1/5 1/3 1

Trong bai bao nay, trong sd cia cac nhan td thanh phan dugc tinh todn tuong quan theo cong thirc LSI:

LSI=0,3215*DH1 + 0,2313*DH2 + 0,2172*DH3 + 0,1040*DH4 + 0,0644*DH5

+0,0398*DH6 + 0,0217*DH7  (7)

Do tin cay danh gia trong sé duge thé hién qua gia tri CR = 0,025.

Tir cac ban d6 thanh phan, qua qua trinh chdng chap, sir dung phan mém ArcGIS 10.0, céc tac gia di
thanh 1ap ban d6 dut gy hoat dong ¢ ty 1€ 1:200 000 (Hinh 4).

4.3. Cdc déi daet gay hoat déng chinh

Cac doi dut gy hoat dong Nam Trung B duoc biéu dién trong hinh 4, cho thiy sy ton tai cta 19 déi
dut gy co biéu hién hoat dong, cu thé la:

a) Phuong Dong Bdc — Tay Nam gom (10 dirt gay): Pong Xoai, Tanh Linh, Gia Ray — Van Gid, Thuén
Hai — Minh Hai, Bac Curu Long, Ctru Long, Nam Ctru Long, Phu Quy, Pong Phti Quy va Canh Duong.

b) Phirong Téy Bdc — Péng Nam gom (8 dirt giy): Nha Trang, Ninh Phu6c, Chg Lau, Buc Ph6 — Ham
Minh, Loc Ninh — Ham Tan, Thién Tan — Binh Son, Song Dong Nai va Séng Sai Gon

¢) Phuong kinh tuyén chi c6 mot dut giy 1a Loc Ninh — Sai Gon.

Déi dut gy hoat dong co phat sinh dong dat véi M>Mmin dugc chip nhan 1a d6i phat sinh dong dat
(Hinh 4).

5. Dy bao cap dd manh dong dat

Nham dat dugc myc dich ug’rc luong gia tri dong dét cuc dai C(')’ do ‘tin tuong cao nhét, trong bai bao nay
cac tac gia sir dung tiép can thong ké trong du bao cuc giai dong dat, gom: 1/ Bai todn mang noron nhan tao
(Trong, 2012); 2/ Bai toan ham cyc tri loai I cai tién cia Gumbel (So, 1983; Tuncel, 1974); 3/ Xac
dinh Mmax trén co s& quan hé Tan suat — cap d6 manh (Andrzel va nnk, 2004, 2012, 2016).

5.1. D bao Mmax trén co’ sé& bai toan mang no’ron nhéan tao

Truge hét, nhdm tim hiéu kha ndng (mg dung mang no ron nhan tao trong nghién ctru dy bao do 16n
dong dﬁ:[ o Viét Nam chung t6i da tién hanh thir nghiém st c}ung mang no ron FeedForward V('ri‘thuét toan
lan truyén nguoc nhim danh gia d¢ tin ciy cua thuat toan doi véi mot so6 mau chuan. Tai liéu dau vao cho
tinh toan la: 1/ Gia tri mat 3o lineameng; 2/ Qié tri Gradient tru’érpg trong luc Bouguer; 3/ Gradient d1 thuong
til: hang khong; 4/ Gradient dich chuyén thang ding vo Trai dat trong tan kién tao; 5/ Gradient bé day vo
tram tich; 6/ Gradient d¢ sdu mat mong ket tinh; va 7/ Gradient bé day vo Trai dat. Day la nhing tai liéu
dugc danh gid 1a c6 lién quan tryc tiép voi dut gdy hoat dong va cAp d6 manh dong dit. Trude hét 1a viée
tim kiém va xdy dung ciu triic mang, phuong phép kiém tra — danh gia két qua duoc su dung dbi voi m01
c4u triic mang nhan dugc (s lugng 16p, s6 lugng no ron trong moi 16p, loai ham truyén, danh gia sai s6
cuia mang no ron). Cac n’lOdl’ll cua phan mém Matlab dugc sir dung dé xay dung, lya chon va danh gia két
qua (Triéu va nnk, 2019). K&t qua nghién ctu dugc trinh bay trong hinh 5.

5.2. Bai todn ham cuec tri loai | céi tién ciia Gumbel trong ddnh gid Mmax



Néu coi ¥ 14 cac bién ngdu nhién c6 ham phan b 1a F (X) = P{X = x} thi x4c suit dé cho x 1 16n nhit

trong n mau doc lap cua phan b6 £ sz
Glx)=P{X, =x, X, =x,...X, =x}=
la F7 () va do

chinh 1a ham phan bd cta cac cuc tri Gumbel (So, 1983; Tuncel, 1974).

Cac cuc tri nhan duoc tir viéc chia chudi thoi gian thanh cac khoang béng nhau va 1§y cac gia tri lon
nhat trong moéi khoang d6. Tiép dén la xép cac cuc tri mdi nhan dugc theo thir tu tang dan, tire 1a xay dung
Xq = X2 = X3 L men Xn

4 ., c. e , e, e T s Ae e, . .
day sb véi cac gia trj ciia X nhu sau: . Cac gia tri G(xX) 4 voi cac cyc tri X khéc

nhau duoc tinh nhu sau. Chudi thoi gian d3 quan st dugc chia thanh N khoang bang nhau va lay cac gia
tri ¥ 16n nhat trong moi khoang dé. Trong dia chan, néu cuc tri tinh theo magnitude thi d6 1a cac magnitude
16n nhat trong mdi khoang, nhu vy d&i véi vi tri thi/co gia tri'iva tuong tmg

= i—q 9 AT )
gia tri EFIka.] et L2, N . Thong thudng chi sir dung ham phan bo tiém cin Gumbel c6 gidi han
trén, Gumbel loai I, loai III va loai I cdi tién. Str dung hém phan bo tiém can loai I cdi tién (4) c6 hi€u qua
hon trong danh gia Mmax so sanh véi cac ham phan bo khac (Tuncel M. Yegulalp and Kuo J. T., 1974; So
G. Kim, 1983):

Glx) = exp [ —g~Fu

E_S-"\-' — E_Sf")
1—e B )

trong dé: f =v=u=10 (8)

& déy, ¥ - 13 gidi han trén cua cuong do (magnitude) cac dong dét xay ra, con £ vat 13 cac tham sé cua
ham phan b can tim. Tinh toan duoc lap trinh trong moi trudng ngdn ngit Matlab. Két qua tinh toan dugc
biéu thi trén hinh 6 va cho phép xac dinh Mmax dy béo co gia tri 5,47 (Mmax=5,47) v6i hé s tuong quan
dat 0,9712.

5.3. Xdc dinh Mmax trén co’sé quan hé Tan suét — cap dé manh (ham phéan bé Gutenberg-Richter)

4 A- 5 ~ J4 <A ‘A , \ M SR AN g ~
Cap d0 manh toi da cua dong dat tai mot khu vyc nghién ctru nao do, Imax , duogc hiéu la gidi han trén

ctia cip d6 manh dong dat dbi véi mot khu vuce nhét dinh va dong nghia véi cap d6 manh cua trin dong dat

M

16n nht c6 thé. Nguyén tac xac dinh gia tri **max dugce udc tinh bé“lng Mpge + ‘j', trong do A hé s6 hiéu

chinh duong, Mg — gia tri dong dat 1on nhat da quan sat dwoc tai khu vuc nghién ciru (Andrzel, 2004,

2012, 2016), ta co:
‘1’]{.1?!1:.2 = 51’]T!r!c.r +A (9)

Gia str trong khu vuc nghién ctru ¢6 ™ tran dong dat voi magnitude 16n hon hodc bang Min (twong

duong v6i Mc) dugc tinh toan trong khoang thoi gian T Nhirng tinh toan dya trén gia thiét cac trin dong
d4t phan bd 1a doc 1ap va gi4 tri phan bd ngdu nhién theo ham phan bé ¢ ") (distribution function CDF).
Gia tri can tim 1a gidi han trén cta dai gia tri magnitude va chinh la gia tri magnitude cua dong dat 16n nhat
c6 kha nang xay ra dugc tinh gan ding theo cong thuc.

. 7 (E— . T
Mg = MEEE + [ " Foy (m)]"dm

Mc (10)
M

Trong d6 gia tri*“maex xuat hién & ca hai vé cua phuong trinh. Gia tri gan dang
ciia Mmax 13 Mmax duge tinh toan theo cach thire vong 1ap chu trinh.

Theo phan bé Bayes va phin bd Gutenberg - Richter, c6 thé xdy dung giai phap phan bd Bayes trong
xac dinh Mpax tir tich phéan hé s6 du :

- M aMmar ¥ 421" .
A= LC'QJ *|-1’-rl;ﬂ [l_ [.‘—‘_-'f-r:]-1f-rmi:'-.«;| am (11)

Ap dung xap xi Cramér, (10) dugc viét lai thanh:
&4 Rgxplnrd f(1—+T)] (1
; : I []-_ L l !
g,6r%) —T(—1/g,8)] (12)

- ,
Mpax = Mz, +




Trong 6" = piip+ M. — M) €1 = E‘x*’,t}[—ﬂ::l - Cg}] : &= "’ng vaTl ) a ham gamma; Cp hé
s6 chuan hoa voi gia tri A-[p/p + My = M'f:']q}_i; p=F5/(os) vai = (Brag) . g gia tri trung
binh ciia tham s6 & (F = 2In{10) ). va oi4 tri b ctia ham phan b Gutenberg-Richter va “8 d¢ léch chuin
cua ;5’_

Trén co so phan bd cip do manh dong dat cho phép xac dinh gisi han trén mot cach tin ciy dé xéac
dinh Mmax (Andrzel va nnk, 2004, 2012, 2016). Tai Nam Trung B0, dong dét cuc tiéu tin cdy dai dién

Mmin duoc xac dinh 13 2,6 (M = 2:6) | Tir cong thire (10) ta co thé xéc dinh duoc gia tri dong dat cuc

1 — - ’ , 1iobs E -
dai, "’ff-"-cx = 5,90+ 0,68 (dé@ vdi dong dat cuc dai quan sat: Myax =530 % UJEE). Tinh toan duoc thuc
hién bang toolbox HA3 trén nén tang ngdn ngit 1ap trinh Matlab.
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Hinh 7. Nguon phdt sinh dong dét khu viee Nam Trung B: 1)-Cdc doan nguon, 2)-Gid tri dong dat cuwe dai (Mmax) cé nguy co

xdy ra tgi nguon phdt sinh.

6. Thao luan két qua

Cac két qua nghién ctru cia Nguyén Pinh Xuyén va nnk (2004) va ciia Cao Dinh Triéu (2010) déu cho thay
Mmax Nam Trung Bg khong vuot qua 6,0 (Mmax<6,0). Du bao Mmax trén co s¢ bai toan mang noron nhan tao cho
Mmax=5,5. Theo phan bb tiém can Gubel loai I cai tién cho két qua du bao Mmax=>5,47. Dya trén co s6 phan bb
tin s6 - magnitude cho két qua Mmax = 3,90 £ 0,68 Ty nhitng két qua trén cho phép chung ta uéc lugng gia
tri dong dat cuc dai tai cac nguén Nam Trung B6 nhu sau: Tanh Linh (Mmax=5,0); Thuan Hai — Minh Hai
(Mmax=6,0); Bic Ciru Long (Mmax=5,0); Cuu Long (Mmax=5,5); Nam Ciru Long (Mmax=5,5); Dong
Pht Quy (Mmax=5,5); Canh Duong (Mmax=5,5); va Song Sai Gon (Mmax=5,5).



7. Két luan

1- Pong dat Nam Trung B9 tap trung chil yéu tai khu vire ven bd va viing bién Viing Tau, noi qué trinh
khai thac dau khi dang duoc tién hanh. Pong dat 1on nhat quan sat dugc tai day dat M=5,3 (nam 2005).
Trong khi d6, theo tai li€u lich sir thi dong dét ven bo Binh Thuan (nam 1715, nam 1877), Ninh Thuan
(nam 1882) ciing c6 M khong vuot qua 5,5. Pac diém hoat dong cua dong dét duge dic trung bdi cac dai
luong sau: b=0,67; a=1,91, Mmin=2,6, bé day tang phét sinh dong dat khoang 16 km (tir d6 sau 2 km dén
do sau 18 km).

2- Trén co s 19 dut gay co biéu hién hoat dong dugc phat hién: Béng Xoai, Tanh Linh, Gia Ray — Van
Gia, Thuan Hai — Minh Hai, Bic Ctu Long, Ctru Long, Nam Ctru Long, Phu Quy, Dong Phu Quy, Canh
Duong, Nha Trang, Ninh Phuéc, Chg Lau, Dic Pho - Him Minh, Loc Ninh — Ham Tan, Thién Tan — Binh
Son, Séng Pong Nai, Song Sai Gon va Loc Ninh — Sai Gon. Néu cho rang déi dirt giy hoat dong da xay ra
dong dat voi M>Mmin thi méi dugc coi 1a d6i phat sinh thi ta c6 8 ngudn phat sinh dong dat tai khu vuc
Nam Trung B9 (c6 M>5,0), bao gém: 1) Tanh Linh; 2) Thuan Hai — Minh Hai; 3) Béc Cau Long; 4) Ciru
Long; 5) Phu Quy; 6) Bong Phu Quy; 7) Canh Duong; va 8) Song Sai Gon.

3- Két qua nghién ciru du bao dong dat cuc dai (Mmax) theo mét s phuwong phap khac nhau cho két
qua nhu sau: a) Bai toan mang noron nhan tao cho gia tri Mmax=>5,5; b) Theo ham Gumbel loai I cai tién
cho gia tri Mmax = 5,47; ¢) Theo phan bb ham _quan hé tan s6 - cap d6 manh, Mmax = 5,9. bong dat co
cAp d6 manh 16n nhat c6 nguy co xdy ra tai ngudn Thuan Hai — Minh Hai (Mmax=6,0). C4c ngudn con lai
¢ gia tri Mmax bién d6i trong giGi han 5,0 = 5,5, thip nhat 1a ngudn Tanh Linh va Bic Ciru Long
(Mmax=5,0).

Loi cam on: Tap thé tac gia xin chén thanh cam on B Khoa hoc va Cong ngh¢ da tai tro kinh phi cho
nhiém vu nghién clru nay thong qua d¢ tai cap quoc gia, ma so: KC.09.38/16-20.
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