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KET QUA tJlSfG DyNG PHU'ONG PHAP SONAR QUET Slftfti 
TRONG DIEU TRA DIA CHAT VA KHOANG SAN B I £ N 

N G 6 THANH THUY, NGUYfiN QU6C HUY, 
TRAN TRONG DAN, NGUYfiN XUAN NAM 

Tnmg tdm Dia chdt vd Khodng son biin, 125 Trung Kinh. Cdu Gidy. Hd Ndi 

Tom tat: Phuang phdp sonar quit sudn su dgng viic phdt cdc sdng dm vdi 
tdn sd eao (100- 500 kHz vd ldn horn) vd thu nhgn sdng dm phdn hdi tit bi mgi 
dia hinh ddy biin, cdc ddi tupng ndm trin mdt ddy bien. Thdng tin ghi nhin 
dupc thi hiin thdnh Mnh dnh be mgt ddy bien v&i dp chinh xde eao. 

Do ve sonar quit sudn dupe dp dgng trong nhiiu iinh vgc: nghiin ciiu dgi 
duang vd cdc vimg^ nuac sdu trong lgc dfa; nghiin cdu dge diim dia Kinh ddy 
biin; dge diim trdm tich tren ddy biin (thdnh phdn thgch hpe, kich thudc dg 
hgt,...); xdy dgng cdng trinh bien; ttm kiim cdc vgt thi bi chim ddm.. 

TH ndm 2006 din nay, Trung tdm Dja chdt vd Khodng sdn biin dd tiin hdnh 
cdc khdo sdt sonar quit suan bdng thiit bi CM-2 (Hdng C-Max, Anh) trong 
khudn khd cdc di dn diiu tra ca bdn vi dja ehat vd khodng sdn biin a cdc ly li 
1:50.000,1:100.000 (tirO-SOm nuac) vd ty li 1:500.000 (tit30-100m nu&c). 

Kit qud sau 8 ndm dp dgng dd khdng dinh tinh hiiu qud eua phuang phdp 
trong nghiin eiiu dia chdt Idiodng sdn bien. 

IMttOhU 

Tit nhiing ndm 70 ciia till ky XX, d 
nhieu nudc tifin tiln tten thi gidi phuang 
phdp sonar qufit sudn dd dupc dp dvmg 
khd phd biln 0»ng nhilu ITnh vvrc: nghien 
cim dji duang vd cdc vimg nudc sdu 
ttong Ivic dja; nghien cuu djc dilm dia 
hinh ddy biln; djc dilm trim ti'ch trfin ddy 
bien (thdnh phin thjch hpc, kich thudc dp 
hjt ...); xay dvmg cdng trinh biln; dm 
kiem cdc vjt till bi chim dim ... 

Nhiing nim gin day, ttong dilu tta 
khdo sdt, flm kilm (toh gid hydrate, 
nhieu nudc da su dvmg phuang phdp 
sonar dl phdt hifin cdc thdnh tjo hydrate 
trfin mjt ddy bifin cimg nhu cic bilu hifn 
ttfin mjt diy bien Ufin quan tdi qui trinh 
tiiodt khi Ciia hydrate tixing cic ldp ttim 
ti'ch bfin dudi diy. 

C) Vift Nam, nim 2006 phucmg phip 
sonar qufit sudn lin diu tifin dupc ip dvmg 
ttong dieu tta dia chit khodng sdn biln 

ven bd (0-30 m nudc) do Trung tdm Dja 
chit vd Khodng sdn biln tiivic hifn. Cho 
din nay, phuang phdp sonar qufit sudn d3 
dupc ip dvmg trong nhilu dl in dieu tra 
ca bdn vl dia chit vd khodng san biln ck 
vimg biln Vift Nam d cdc ty If 1:50.000, 
1:100.000 (tir 0-30 m nudc) vd ty I? 
1:500.000 (tii 30-100 m nudc). 

Trong khudn khi bdi bio ndy, cdc tic 
gid ttinh bdy mpt sl kit qud budc diu dp 
dvmg phucmg phdp sonar qufit sudn ttong 
dilu tta dja chat khoing sdn biln. 

II. CO S d LY THUYer C O A PHUONG PHAP 

Sonar qufit sudn (side scan sonar) IJ 
mft dang ciia hf phuong phdp sonar 
(Sound Navigation And Ranging). Co so 
cua hf phuong phip sonar dvra ttfin vi^ 
thu phit cic sdng am. Cic djng khic nhau 
thufc hf thing sonar bao gim: do sdu hoi 
am (echo-sounder); sonar qufit sudn (side 
scan sonar) vd multibeam sonar. 
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Trong phuang phdp sonar qufit sudn 
nguoi ta phit cic sdng am tin s l cao 
(100 - 500 kHz vd ldn han) ttfin bl mat 

«•( day bien vd tiiu nhan sdng am phan hdi tii 
B mjt dia hlnh, tii cic ddi niong nim ttfin 

mjt day bifin. Thdng tin ghi nhan duoc 
bao gom cudng dp vd tiidi gian phdn hii 
ciia sdng dm dupc tfil hifn tfidnh hinh dnh 
be mit diy bifin vdi dp chinh xdc cao. 
Phuang phip dupc flivrc hifin vdi tfiilt bi 

;; do (towfish) keo tfii sau tdu, khodng cich 
, tfii mi tu towfish dfin diy biln 10-20 m 

c& 

Hf tfiifit bi dupc su dvmg Id tfiilt bi 
CM2 (hang C-MAX Anh sdn xuit) vdi 
cdc tfldng so k5> tfiujt chu ylu sau: 

- Tin sl phit: 

+ Ddi LF: 102 kHz 

+ Ddi HF: 325 kHz 

- Ddi do: 

,no* ^L^- ^^ "^ '50 m. 200 m, 
300 m, 400 m, 500 m. 

+ Dai HF: 25 m. 50 m, 75 m, 100 m, 
150 m. 

- Dp phdn gidi ngang: 78 mm HF-
136mm-LF ' 

- Df sdu hojt dpng: 0-2000 m. 

- Tic df tdu chjy: 1 - 6 hai 1 /̂gid. 

- Bf dilu khiln, tfiu nhjn vd xu IJf sl 
h?u: hifin tfij qua mdn hinh phing 12 1" 
xudt sd hfu ra mdy in djng dd tiij qua 
cong analog 2 kfinh vdi cdc ty If in khic 
nhau, luu ttir vdo dia quang tii, kit nii vdi 

KaiJ2 bdng dinh djng NMEA 0183. 

- Phin mim dilu khiln: vdi ti'nh ndng 
dieu khien. hien tfii, luu tttr, xii 1̂ . 

.Phuang phip sonar quet sudn dupc 
tien hdnh cilng tl hpp cdc phuong phip 

^ vjt ly: dia chin ndng dp phan giai cao, 
tir bien, trpng Ivrc biln... 

Ket qua sau 8 nam ip dvmg, da khdng 
dinh dagc hieu qua ciia phuang phip 
tiong vifc giai quylt cic nhiem vvi dia 
chat ttong cdc de in dilu tta CO ban vl dia 
chat vd khodng sdn biln sau: 

- Dl an "Khdo sdt, ddnh gid tiim ndng 
tai nguyin khodng sdn vdng biin ven b& 
tmh Soc Trdng, ty H I.IQQ.OOO" 
(2006-2009). 

- Dyr an tfidnh phin "Diiu tra ddc diim 
dia chdt, dia dpng luc. dia chdt khodng 
sm, dia chdt mdi trudng vd du bdo tai 
bien vung biin Hdi Phdng - Qudng Ninh 
ttt 0-30 m nu&c ty H 1:100.000 vd vdng 
bien trpng diem Bgch Long VT tv li 
1:50.000" (lOm). ^ ^ 

- Difin tfidnh phin "Diiu tra ddc diim 
dfa chdt, dia dpng luc, dia chdt khodng 
son, dia ch& mdi tru&ng vd du bdo tai 
bien dia chdt vdng biin Phd Qudc - Hd 
Tiin ty H 1:100.000' (2008). 

- Dvr in tfidnh phin "Ddu tra ddc diim 
dia chat, dia dpng luc, dia chdt Khodng 
scm. dia chdt mdi tru&ng vd du bdo tai 
bien dia chdt vdng biin tii 30 din 100 m 
nuac ty le 1:500.000" (2008-2010) tiiufc 
dv dn: "Dieu tta die dilm dia c^t, dia 
dpng Ivrc, dia chat khoing sdn, dia chit 
moi trudng vd dvr bdo tai biln dia chit cdc 
vung bien Vift Nam" 

- Dvr dn "Diiu tra ddc diim dia chdt 
dia dpng Ufc, dia chdt khodng sdn, dia 
chat moi tru&ng vd dtt bdo tai biin dia 
chat vdng biin Thira ThUn-Hui Binh 
S'oil 2o"i? "* '^^ ' ' ' "̂  ^ l=i00.000" 

IV. NHONG Ktr QUA DAT Olft̂ C 
^ Kfit qua (to vg sonar qufit sudn cune 

c ^ nhung hinh dnh chi tilt xo nfit vl bl 
mjt «Ky bifin. Bdng ghi sonar vl ca bdn 
phan dnh dupc cic djc difim sau-
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- Hinh thii dja hlnh ddy biln (cdc cdn 
ngim, triing ngim, sdng cdt, ldng sdng 
cd, cdc bjc dia hlnh, cic bilu hifn ddo 
khofit ddy bifin, difin If cdc da gic tren 
ddy biln ...); 

Thdnh phin trim tfch ddy biln (sjn, 
sdi, cdt, biin,...); 

Phat hifn cic vjt thi chim dim dudi 
ddy bifin. 

qud Ciia phuang phdp sonar cdn giilp 
djnh hudng cho cdng tdc liy mau t i ^ 
tfch ddy biln. Dudi ddy Id nhihig mid 
hpa cv the mdt sd kit qud djt dupc ciia 
phuang phdp sonar trong dilu tra d^ 
chit khoing sdn biln. 

1. Phdn dnh djc di4m hlnh thil div 
biin 

a) Biiu hiin sdng cdt ddy biin 

Trfin hinh 1 cho thiy bilu hifn sdng Tdi lifu thu dupc ciia phuong phdp 
sonar phvic vu nhifiu mvic dfch nghifin 
cihi khde nhau nhu dia chit ting mjt, dja 
mjo, dja hlnh, chl dp tfijch dpn§ lire, dja 
chit khodng sdn, tiii biln dja chdt.... Kit ^^^^ ^'?'" ^^^& '^ giam din. 

cit diy biln phit triln mjnh vl bfin phdi 
vdi nhiing ddi song song xifin gdc vdi 
tiiySn do, phan bfin ttdi tiiyln do miic dp 

Hinh 1. Dogn bdng ghi sonar tuyin T0822D thi hiin sdng cdt trin ddy biin 
vUng biin ven b&Sdc Trdng, 2008. 

Hlnh 2 cho tiiiy cdc sdng cdt ddy 
bien phdt tiiln deu vl cd hai bfin myln 
khdo sdt, vdi nhiing dai udn lupn song 
son^ khd diu din phuang cit xifin gdc 
tuyen khdo sdt. 

b) Biiu hiin ddo khoit ddy biin 

Trfin Hinh 3 cho thiy rd svr tin tji cua 
ddi ddo khofit ddy biln phdt triln m ^ ve 
phfa bfin phdi tuyin khdo sdt vdi dp rfng 
tdng din tir ttdi qua phdi. 
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Hinh 2. Dogn bdng ghi sonar tuyin CP09-100 thi hiin sdng cdt trin ddy biin 
vung biin Phd Quf - Cung Hdu, 2009. 

i^r,b3. Dogn bdng ghi sonar tuyin T08.20C thi hiin d&i ddo khit 
tren ddy bien vdng biin ven b& Sdc Trdng 2008 

c) Bieu hiin dd gdc xudt Ip nin 
ddy bien 

Trfin Hinh 4 cho tfiiy cdc dd gic If 
trfin ddy bifin vdi difn phdn bl phdt tiiln 
ve phan bfin phdi tiiyln khdo sdt. Bl mjt 
dia hlnh cua dd gic phan cdt mjnh mS Dd 
g6c If ttfin ddy biln Id cic ttim tfch tfiupc 

hf Devon cd ^ t ttong vilng biln Hji 
Phdng - Qudng Nmh. 

Cdc dd basalt^ xuit If ttfin diy biln 
(Mnh 5) vung bien ddo l.f Son - Qudng 
Ngai tjo tfidnh nhihig gd, rdnh lli Idrn 
dan^ vdng cmig. Phin gdc tten bfin ttdi 
hiyen khao sdt cdn quan sdt dupc su cd 
mjt cua cdc tfidnh tao vun niii lua. 
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Hinh 4. Dogn bang ghi sonar tuyin TQN07-83 thi hiin dd goc Ip 
trin ddy biin viing biin Hdi Phong - Qudng Ninh, 2007. 

Hmh 5. Dogn bang ghi sonar tuyin Tu-142 thi hiin basalt xudt Ip 
trin ddy biin vimg biin ddo Lf Son - Qudng Ngdi, 2013. 
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_d) Biiu hifn ddu tich miing nui Ida 
trin ddy biin 

Trfin viing biln ddo Lf San, nhilu nai 
bdt gjp cdc diu h'ch mifng niii lua ttfin 
mat ddy biln (Hinh 6). Chiing phan bl 
dpe tfieo cdc dih gay sdu cua khu vuc (diit 
gay Td Vi - Hung Nhupng, diit gay Quy 
Nhon - hf Son). Dilu d6 chiing td cic 
diit gay niy tii hojt dpng nhilu lin ttong 

giai dojn Dfi tii vd kha ning khu vvic ndy 
tifim an cdc tai bifin dia chit (ddng dit, ndi 
lua) la khi cao. 

tfch^J^b^?* ^̂ " ^ -̂̂  •''̂ "'' P"̂ " ^^ 

Tren Hinh 7 cho fliiy doc tiieo tiiyln 
khao sit la doi cit vd mdt phin bfin ttii 
(Idiodng sdng cua anh) Id difn phan bl cdc 
tiam ti'ch mjt ddy cd dp hat flid (san, sdi) 

I Altitude: 31.1m 
Range: I 5 0 m sSSlZ 15 G«in. ZldB -nniB.' 0S-4E 05 

Pnla: 11 Mcy T 3 

^S rP*«P«"w«» 

t>ognbdng sonar tuyin HBl3-Tul43 n j . ^ 

^"^'^•^ff" bdng ghi sonar tuyin T08-29A 05 thi hiin,hA.1, u- -• 
ddy biin gdm cdt sgn soi vi^g biin Zf& ^Tc T^'ms""" ' ' ' 
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Hinh 8 thi hifn tuyen khdo sdt cdt 
qua khu vvrc cd thanh phan tram tfch 
ddy biln Id sjn sdi. Difn phan bd ciia 

khu vvrc ndy cdn md rpng ve cd hai phfa 
cua tuyin khdo sdt. 

Hinh 8. Dogn bdn^ ghi sonar tuyin CP10-Tull3A thi hiin thdnh phdn trdm tkh 
ddy biin Id sgn soi vdng biin Phu Quf - Cung Hau, 2010. 

Trfin Hinh 9 cho tfiiy tram ti'ch ddy biln 
tuong dli ding nhit vdi tfidnh phan Id cdt, 
phan bd deu vfi ca hai phfa myln khdo sdt. 

Vdi cdc ttam tfch ddy biln cd thdnh 
phan nun hem nhu bhn, bim cdt ciing dupc 

till hifn ro qua cdc bing ghi sonar. Hinh 
10 dudi ddy thi hifn cdc ttim tfch ddy 
biln Id bun cdt vdi bl mjt gpn sdng, phSn 
nhjp diu djn vd phan bd khd cdn xiing ve 
hai phfa tuyin khdo sdt. 

Hinh 9. Dogn bdng ghi sonar tuyin T08-29A 04 thi hiin thdnh phdn trdm tich 
ddy biin Id cdt vdng biin ven b& Sdc Trdng, 2008. 
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vung biin Thanh Hoa. 2012 

diŷ Sn*** "'*" "**' *** *̂ * '""'" "*" '^'^ 

Khdo sdt ndm 2012 ttfin vilng biln 
Thanh Hda phdt hifn dupc mft dj vjt 
xdc mdy bay roi (?) ttfin ddy biln. Dojn 
bdng sonar d mnh 11 till hifn xdc miy 
bay rai (?) cd chilu ddi khoang 15 m. 

phin cdnh ttdi mdy bay If ttfin ddy biln 
khoang 5 m. 

V.KtTLU/lN 

phfip nghien cuu chi tilt bl mdt ddy biln 
ve hinh fliii diahlnh bl mjt diy vd ttS 
phan ttim tfch tang mit. Phjm viipdSg 
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ciia phuang phi^ khi rfng, trong cic 
nghien ciiu dia chat tdng mjt, dia mjo, dia 
hlnh, chl dp thjch dpng lire, dia chit 
khodng sdn, tai biln dia chat, tixing xdy 
dvmg cic cdng trinh, ldp djt dudng Ing 
dudi diy bifin, tim kifim cdc vjt 
chim dim.... 

2/ Phuang phdp sonar quet sudn cd the 
gilip theo ddi nhiing biln ddi cua bl mit 
dja hlnh diy bifin theo thdi gian, cd kha 
ndng ip dvmg trong cic nghifin ciiu dinh 
gid svr thay dli ludng ljch cic cdng biln, 
ddnh gid tdc dpng cua cdc qud tiinh khai 
thdc khodng sdn ddy biln tdi dja chit 
mdi trudng. 

3/ Ket qud do sonar phvi thufc vdo 
nhilu ylu tl: khodng cdch hi thilt bi do 
(towfish) din ddy, cdc thdng sl vl tan sd 
phdt, ddi do, tic dp tdu chjy... ddi hdi 
ngudi vjn hdnh thilt W phdi cd kinh 
nghifm vd kiln thiic dl cdi djt thdng sl 
vd vjn hanh thilt bi djt hifu suit cao, thu 
dupc tdi Ufu cd chit lupng cao. 
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