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XAY DUNG THUAT TOAN VA SO PO KHOI CHUONG
TRINH PHAN LOAI VO TRAI DAT PHUC VU DANH
GIA TIEM NANG DIA CHAN LANH THO VIET NAM

1. MO PAU

Trong nghién ciu kién tao ngudi ta thuong phan
chia cdc cu tric ¢ dac trung ch€ do hoat dong
tuong dong vé khong gian, thoi gian. Cach phan
chia nhu vay dua vao dac trung clia qua trinh van
dong kién tao, qua trinh hoat dong xam nhap va
phun trao x4y ra trong vo Trai Dat. Nguoi ta di skt
dung cdc khdi niém phan mién kién tao nhu : dia
mang, nén, tao ndi, d6i hoat hda magma va ria luc
dia. Cdch phan chia theo dic trung hoat dong vé ban
chét gin lién véi cac qua trinh hoat dong dia nhiét
xdy ra trong Manti va vo Trai Dat. Vi vay thudng
phan biét bing cac khéi niém nhu hoat dong tich
cuc hay yén tinh. Ngoai ra, con st dung cac khéi
niém ddi tang bé ddy va déi vat mong bé ddy vo Trai
bit trén co s& xem xét anh hudng cua hoat dong
phén trén chia Manti t6i dic diém bé ddy céu tric vo.
Dé6i vat mong bé ddy vo lai dugc chia ra ddi tao rift
va d6i hoat h6a magma kién tao tich cuc.

Nguyén 1y phan déi kién tao theo dac trung ché
do hoat dong ciing khic nhau. Truéc nam 1985 nguoi
ta thudng sir dung tai liéu dia chat va dia héa dé tai
thiét 1ap ch€ do hoat dong trong qua khit. Nhitng
nam sau nay nguoi ta cht yéu st dung dac trung cau
trdc cta vo Trai Dat va ché do hoat dong hién dai
trong phan chia kién tao.

Qua trinh hoat dong kién tao x4y ra cham chap
va dan xen nhau theo khong gian va thoi gian. Két
qua cuia qua trinh hoat dong nay da tao ra mot bic
tranh phic tap vé dia chat va dia héa gay nhiéu kho
khan trong viéc khoi phuc qud trinh hoat dong truéc
day clia vo Trai Dat. Huéng nghién ctu dic diém
kién tao - dia dong luc hién dai dang dugc cic nha
dia chat quan tam dac biét bdi vi qud trinh van
dong nay 13 nguyén nhan x4y ra cic tai bién dia
chat trén bé mat Trdi Dat. Nghién cttu ch€ do van
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dong kién tao hién dai thuong duoc ti€n hanh theo
ba huéng chinh :

1. Phan loai cdu tric vo Trai D4t theo trang thai
va dic diém cdu tric trén co s& t6 hop cdc tai liéu
khéc nhau.

2. Phan viing dac diém cu tric vo Trai Dat.

3. Phan chia cac ddi cdu tric c¢6 ché do hoat
dong hién dai khac nhau.

Ba cach phan chia nhu trén ¢6 méi quan hé ban
chét gin lién chat ché v6i nhau, chi yéu dua trén
hai dac trung chinh la cau tric va ché do dia dong
luc hién dai. Cdu tric vo phan dnh két qua hoat
dong clia mot qua trinh lién tuc, 1au dai vi vay né
phan 4anh ca qud trinh trong qua khit va hién tai.
Mbi mot nhém loai vo vira phan 4nh dic diém dia
chat, dia hoa, vira phan anh két qua cua mot qua
trinh hoat dong kién tao trong lich stt. Ngoai ra,
cac tai liéu dia vat Iy cling dong vai tro rat quan
trong trong viéc nghién ciu dac trung cdu tric va
phan loai vo Trai Dat.

Pé nghién citu du bdo dong dat cuc dai trén
mot 1anh thd ndo d6, phuong phip phan loai dic
diém cdu tric v6 t6i wu 1a can phai dua trén su két
hgp ca ba cach néi trén. C6 nghia la vira phai dua
trén co s& diac diém cau tric, vira dua trén co s&
dac trung hoat tinh kién tao - dia dong luc. Ciach
phan loai nhu vay s& dong thdi phan dnh dugc su
khac biét trong qué trinh hoat dong kién tao, dac
diém kién tao - dia dong Iuc hién dai va moi trudng
tich lily Gng sudt va giai phéng nang luong thong
qua hoat dong dong dat. Trong cong trinh nay,
chiing toi sé ti€n hanh xay dung thuat todn va cac
so d6 khoi cua chuong trinh phan loai vo theo
phuong phap dua trén su két hop ba cdach néi trén.



II. PHUONG PHAP PHAN LOAI VO TRAI DAT

1. Co 56 phuwong phdp va ddic diém ciia tai liéu
ban ddiu

Vén dé phan loai vo Trai Dat 1a vo ciing phic
tap, dac biét l1a dua trén co s dac trung hoat dong
ctia vo. Vi vay thong thuong nguoi ta chi quan tam
dén tinh chét van dong kién tao trong hién tai.

Quan tric dia hinh cho phép ching ta tim hiéu
vé tinh twong phan va cudng do hoat dong kién tao
trong hién tai. Cdu triic mat méng két tinh, bé day
vo Trdi Dat ciing 1a nhiing d4u hiéu phan anh tinh
khong dong déu trong van dong kién tao hién dai.
Mat khéc, trang thdi can bang dang tinh khéc nhau,
dac diém dia nhiét ciing 12 nhitng dau hiéu biéu hién
rd nét dac diém van dong cia vo Trai Dat. Do do, dé
phan loai vo Tréi Dat, cac nha khoa hoc thudc Vién

Vat 1y Trai Dat, vién Han 1am Khoa hoc Nga da st
dung céac dau hiéu dac trung nhu sau [1, 2] :

1. Mat do dong nhiét (Q),

2. Bé day vo Trai Dat (T),

3. Do cao dia hinh (R) (hay la do sau ddy bién),
4. Di thuong dang tinh vé Trdi Dat (I),

5. Do sau t6i méng két tinh hay bé ddy 16p trim
tich (F).

Clra s6 phan chia luéi toa do thong thudng c6
kich thuéce 1a 20" x 30", twong duong véi kich thudc
mot t ban d6 dia hinh ty 1¢ 1/100 000.

Vi du vé dac diém ctia s6 liéu ban ddu phuc vu
viéc phan loai vo Trai Pat dugc biéu dién trong
bdng 1.

Bdng 1. Vi du vé dic trung sé liéu ban dau

Q (MW/m?) T (km) R (km) I (don vi uéc dinh) F (km)

Q Q Q T T, T, R R Ry L L F F F
57 20 110 37 15 76 03 -35 5,6 3 -115 68 38 0 22

Chu giai (bang 1 va 2) : Q - mat do dong nhiét (mW/m?), T - bé ddy vo Tri Dat (km), R- do cao dia
hinh (hay 12 do sau day bién) (km), I - di thudng déng tinh ctia vo Trai Dat (don vi uéc dinh, tuy thuoc gid
tri ctia tham s6 I d6i v6i méi khu vuc nghién ctiu), F - do sau t6i méng két tinh hay bé ddy 16p tram tich
(km). Céc chi s6 1 - gid tri trung binh, 2 - gid tri thdp nhat va 3 - gid tri cao nhat clia cdc tham s6 tuong tng

Can luu ¥, trén co s& phuong phap da trinh bay,
cic nha khoa hoc Nga da xay dung chuong trinh
phan loai vo Trai Dit theo 5 dac trung cu tric vo
néu trén. Chuong trinh nhu vay dugc xay dung trén
ngon ngit Fotran-4 va chi c6 thé 1am viéc khi s6 liéu
dau vao c6 ddy du ca 5 tham s dd néu. Mot mat, do
diéukién clia Vit Nam chua c6 ddy du cdc tai lieu vé
mat do dong nhiét Q, nén trong tinh toan, ching toi
du dinh dung ham twong quan giita Q v6i mot trong
céc tham s6 con lai dé tim gid tri Q tai cdc vi tri tuong
ung. Mat khac, ngon ngit Fotran-4 so véi cac ngon
ngit lap trinh hién dai khac trong thoi gian hién nay
da trd nén kém uu viét hon, nhit 1a doi véi dang bai
todn néu trén. Vi vay, ching toi ti€n hanh xay dung
chuong trinh méi trén co s& phuong phap da néu
(goi 1a chuong trinh LH-08). LH-08 c6 thé coi nhu
mot bién thé clia chuong trinh ma cdc nha khoa hoc
Nga da xay dung. V6i chuong trinh nay, ching ta cé
thé dé& dang phan loai vo Trai Dat va du bio dong
dat cuc dai d6i véi mot khu vuc bat ky khi thi€u s6
liéu vé mat do dong nhiét Q, hodc tham chi c6 thé
thi€u 1 trong 5 tham s6 néu trén.

2. Thudt todn phdn loai vo Trdi Dt

Dé phuc vu cho viéc tinh todn, gidi quyét
nhiém vu phan loai vo theo cic dac trung ciu tric
clia né, trude hét can quy chudn gid tri s6 liéu ban
dau. Trén co s& kinh nghiém thuc t€ giai quyét
nhiém vu ndy & mot loat 1anh thd thudc chau au,
cdc nha khoa hoc Nga di dua ra mot s6 quy chudn
sau day :

1. Céc gia tri s6 liéu ban diu duoc chuyén vé
mot thang diém quy chuén t6i 32.000 don vi.

2. St dung 20 cdp phan chia gid tri, nhu vay
1/20 khoang phan chia s& tuong duong véi 1.600
don vi.

3. Quy chudn céc gid tri clia tii liéu ban ddu
theo khoang phan chia va gi4 tri chuén clia s6 liéu.
Vi du gid tri thdp nhit cta s6 liéu 1a Min, gid tri
cao nhit la Max ta c6 gid tri vat ly 1a (Max - Min)/
20 = 32.000/20 = 1.600 don vi quy chudn. Chang
han, d6i v6i luc dia chau au, c6 cac gia tri twong
duong quy déi nhu trong bdng 2.
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Bdng 2. Cac gia tri tuong duong clia cdc dau hiéu dac
trung déi v6i khu vuc chau Au [1, 2]

Quy chuan thanh kich thuéc
cac ddu hiéu

Dau hiéu dac
trung va don vi

N Gidtri  Giatri quychuin
do luong vatly  khi p(ﬁaz tich
Q (mW/m?) 3,50 1.600
T (km) 1,50 1 600
R (km) 031 1 600
1 (don vi uéc dinh) 9,85 1 600
F (km) 1,00 1 600

Luu y : gid tri trong s6 tuong ddi clha dau hiéu
thudong chon xap xi v6i do chinh x4c cua gid tri doc
dau hiéu tir ban d6, vi du doi véi mat do dong nhiét
12 3 mW/m?, v6i do cao dia hinh 12 khoang 0,3 km...

Trong trudng hop 1ap chuong trinh giai bai todn
nay doi vé6i 1anh thé Viét Nam, chiing toi cling dp
dung kinh nghiém ctia cic chuyén gia Nga trong viéc
chuyén tat ca cdc s6 liéu ban ddu vé thang 20 cap
phan chia gia tri quy udc tir 1 dén 20. Nhu vay s&
xdc dinh dugc khoang phan chia (hay goi 1a cira s6
phan chia) d6i véi mébi tham s6 dic trung 1a (Max -
Min)/ 20. Tuy nhién, do tinh wu viét cia ngon ngit
lua chon va kha nang xu 1y ciia chuong trinh tinh todn,
trong qua trinh x{ ly s6 liéu, gid tri clia ngudng (hay
cira s6) phan chia cling c6 thé thay ddi dé phu hop
v6i gid tri thuc ctia cac s6 lieu & ddu vao ma khong
nhat thiét phai chon bang (Max - Min)/20.

Sau khi da phan chia vé Trai Dat theo cdc dau
hiéu dic trung cta ciu tric thanh céc 6 luéi, bang
céch so sanh cdc 0 tai d6 da xdy ra dong dit cuc
dai nhung c6 tinh tuong déng vé dac diém cau tric
v dé cho ring kha ning tich luj va gidi phong
nang lugng clia ching 1a nhu nhau. Qud trinh phan
tich dugc tién hanh nhu sau :

- Chong chap déi phan mién dic trung vo Tréi
Dat véi so d6 dac diém hoat dong dong dat cuc dai
da quan sat thay (Mmax).

- Mmax cé trong 6 bat ky s€ dugc ghi nhan tai
cac 6 khac cuing chung mot dac trung vo Trai Dat
khong cin quan tam tai d6 da xdy ra dong dat yéu
hon hay chua xdy ra dong dat.

Nhu vay qua qué trinh phan tich, rd rang chiing
ta da thay duoc wu diém ndi bat clia phuong phap
du bdo dong dat theo dac trung cau tric vo 1a né
cho phép du bdao dong dat cuc dai ca doi véi nhiing
vung thi€u sd liéu dia chan.
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1. NGON NGULAP TRINH VA CAC SO PO
KHOI CUA CHUONG TRINH TINH TOAN

1. Ngon ngir

D¢ thyuc hién phuong phdp phan tich nhém nhu
da néu, ngoai viéc tién hanh mot khdi luong 16n
cac phép tinh thuc hién céc tht thuat toan hoc khac
nhau, ching ta con phai xtt ly mot lugng 16n céc s6
liéu sir dung. Do vay, nhat dinh can ¢6 su trg gitip
cia mdy tinh. Ngoai ra ciing cdn lya chon mot
ngon nglt 1ap trinh tién lgi va phu hop. & day,
ching t6i chon ngon ngit 14p trinh Matlab, mot
trong nhiing ngdén ngit tinh todn tién lgi va phd
bién nhit trong khoa hoc hién nay. Véi 1gi thé
trong viéc xtt ly tinh todn va phan tich ma tran,
Matlab dac biét phu hop véi bai toan dat ra.

2. Cdc so do khoi

Tt co s& 1y thuyét cta phuong phip da trinh
bdy, 16 rang, dé giai bai todn dat ra, cling v6i mot
chuong trinh chinh thyc hién nhiém vu phan loai
vo Trai Dat va du bdo dong dat cuc dai, con phai
thiét 1ap mot so truong trinh con di kém véi né dé
thuc hién mot loat cidc budc khac nhau trong qui
trinh xr Iy s6 liéu : phan tich, tinh todn va nhém
cac so liéu (hinh 1-3).

a) So do khoi cia chuong trinh chinh

So d6 khéi clia chuong trinh chinh dugc chi ra
trén hinh 1, bao gom cdc budc co ban sau day :

Budc 1 : chia 1anh thé nghién cdu thanh luéi
cac 0 toa do vdi kich thudc 1a 20" x 30' va x4c dinh
gid tri trung binh cta nam tham s6 dia chit - dia
vat ly dac trung cta vo Trai Dat.

Buéc 2 : quy chudn s6 liéu : mdi tham s6 dic
trung dugc phan chia thanh 20 bac (cap) déu nhau
quy udc tr 1 dén 20.

Bucdc 3 : phan loai vo Trai Dat

- Tim cdc 6 ¢6 hiéu cdc tham s¢ tuong Gng nim
trong mot khoang gia tri xac dinh. Gia tri nay duoc
goi 1a ranh gidi clra s6. Xép c4c 6 nay vao nhiing
nhém khéc nhau.

- Xr ly 6 mang dac trung ciia nhiéu nhém béang
cach dung tht tu uu tién.

Bucdc 4 : du bado magnitud cuc dai

- Tim Mmax cho ting nhém vo trong cic nhém
da dugc phan loai & bude 2.

- Du béo gia tri magnitud cuc dai Mmax cho tat
ca cac 0 trong nhém nay.
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clia sb

\V4
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Tim Mmax

|

T6 mau 6 theo Mmax

Hinh 1. So d6 khoi ciia chuong trinh chinh phan loai
vo Trai Dat va danh gid dong dat cuc dai Mmax

- Lién két cdc 0 c6 cung dac trung (Mmax) sau
dé phan viing du bdo dong dat bing cich thé hién
cdc viing vé6i gid tri Mmax khdc nhau trén ban do6
bing cdc mAu sic khac nhau tuong dng.

b) Mo td so'liéu

S6 liéu dau vao cho cdc chuong trinh con 12 ma
tran A nhu s& mo ta dudi day. Trong do, gia tri clia
cac tham s6 dugc 1ay 1a gid tri trung binh cho timg
0. Riéng gia tri clia magnitud dugc 14y 1a gid tri 16n
nhat (Mmax) c6 trong 6 d6. Néu trong 6 xem xét
khong ¢6 so liéu vé magnitud, ta mac dinh cho gid
tri ndy bang khong (viéc gdn gia tri khong nay chi
¢6 ¥ nghia trong viéc dong bo s6 liéu dau vao,

i=k=Pk=0
1/
i=i+1
i< N S
b

A(K) = | AG,1:T-1)-

|

A(K) <A

S Pk = Pk+1 ; X(k) =

L

Ghi k vao nhém i

l

Hinh 2.So d6mé ta cdc bude clia chuwong trinh con 1
(phan loai vo Trai Dat)

khong c6 y nghia gid tri thuc cia magnitud & 6 d6
bing 0).
¢) Mo td va chu gidi

N - 56 6 ¢6 trong ludi toa do.

T - s6 tham s6 dua vao (c6 thé thay ddi tuy theo
s0 liéu c6 duoc). Viéc dua thém tham s6 T trong
qua trinh tinh todn chinh 1a mot trong cac bién thé
sdng tao cua thuat todn cho phép st dung chuong
trinh tinh ca trong truong hgp khu vuc nghién citu
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Chuong trinh con 2
(Quy chuan sd liéu)

A(L]) = (AGL))-

]
R

khong c¢6 ddy du ca 5 tham s6 dac trung ctia vo nhu
da néu trén.

G - s6 nhém tim duogc.
i, k - thit tu 6 trong lu6i chia (i # k).

Pk - tham s6 6 k, néu Pk = 0, 6 nay chua duoc
x€&p vao nhom nao, néu Pk # 0, 6 nay da dugc xé&p
vao mot nhém truéc do.

A(K) - vector ¢6 T - 1 thanh phan, mdi thanh
phén 12 gia tri tuyét d6i (dd duge lam tron xudng)
ctia hiéu cdc tham s6 tuong ung (trit magnitud)
gitta 01 véi 0 k.

A - ranh gi6i clra s6 dugc lua chon trén co s& s
liéu hién cé.

Phép so sdnh A(k) < X(k) trong chuong trinh
con la phép so sanh theo thtt tu uu tién Q, T, R, I,
F,...Vidu:AKk)=[13468]>X(k)=[127122],
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Chuong trinh con 3
(Phan ving du bio Mmax)

Tim Mmax cla

|

Tim mau theo

|
L

Hinh 3. So 6 mo ta cic budc ctua
cic chuong trinh con 2 va 3

vi ta chi so sdnh dén cot c6 gia tri sai khac dau tién
(3>2).

A - ma tran N hang, T cot tuong ng véi s6
lugng cdc tham s6 nhu Q, T, R, I, F, M,...

j - chi s6 hang clia ma tran A, n6 dinh vi 1an
luot T tham s6 Q, T, R, I, F, M.,...

max(j), min(j) - twong dng 1a gid tri 16n nhét va
nho nhét cha cot j clla ma tran A véi j chay tir 1
dénT- 1.

d(j) - khoang phan cap cta lan lugt T - 1 thong
s0Q, T,R, L F,...

KET LUAN
Phuong phdp phan loai cdc kiéu vé Trai Dat
trén co so t6 hop cdc i liéu dia chat - dia vat 1y va
dia chan phuc vu du bdo dong dat cuc dai (Mmax)



l1a phuong phdp méi lan dau tién dugce ap dung tai
Viét Nam. Bang cdch xay dung thuat todn va céac
so do khdi clia chuong trinh tinh trén co s& mot ngon
nglt mGi s€ cho phép thiét 1ap duoc mot chuong
trinh méi, hién dai vira phit hgp hon va thod man
cdc diéu kién clia nhiém vu dat ra, vira ¢6 giao dién
tién ich va than thién, gidp cdc nha nghién ctiu dia
chan c6 thém mot phuong phdp va chuong trinh
mdéi hd tro v6i cdc phuong phdp va chuong trinh
tinh kinh dién da va dang sir dung tai Viét Nam dé
giai quyét nhiém vu du biao dong dat cuc dai mot
cach hiéu qua va chinh xdc hon.

Cong trinh duoc hoan thanh véi su hd trg vé
kinh phi ctia dé tai hgp tdc qudc t€ theo Nghi dinh
thu Viét Nam - Lién bang Nga.
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SUMMARY

Constructing algorithm and block scheme of the
Earth's crust classification program to evaluate
seismic potential of Vietnam

The paper presents classification method of the
Earth's crusts by intergration of geological, geophysi-
cal and seismic data. This is a newly method that
has been applied in Vietnam for the first time. On
the basis of the method, using modern and appro-
priated programming language, the algorithm and
block scheme of the calculation program were
constructed, in order to fulfil the task. The algorithm
and block scheme themselves allow to construct
new modern programs that satisfy required tasks,
but also have comprehensive and friendly interface.
Such programs can be intergrated with classical
methods to fulfil the task of earthquake prediction
in Vietnam efficiently.
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