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KET Ql A LNG DUNG PHU'ONG PHAP SONAR QUET SL ON 
TRONG DIEU TRA DIA CHAT VA KHOANG SAN BIEN 

Ntfd Thanh Thiiv, Nguven Qudc lluy, Tran Trong Diin, Nguyen Xudn N i 

frung ldm Dia chdl vd Khodng san bicn. 125 Trung Kinh. Cau Gidv'. I Id Kg 

Phucmg phitp sonur quit sudn su dung viic phut cdc .sdng dm vdi Ic'in sn cun 
tlOnkllz - 5l)0klh vd lim hem) vd thu nhdn si)ng dm phan hot lir be mu' 'hu 
hinb duv bien. ccic ddt luong ndm tren inul de'iy bten 'Phong lin ghi nhdn duoe 
llii hiin thunb hinh unh be mdt diiy hiin ve'ri dd chinh xdc cau 

Do ve sonar quel sire'rn direrc dtp dung trong nhiiu ITnh vuc nghien eiir .teji 
duong vd CC'IC viing niiTrc suu trong luc dia: nghien ciru diic diem dia hinh ^luy . 
biin due dietn trdm tich tren diiy hien (ihdnh phdn theich hoc. kich thirdc do 
belt.. .). \d\ dung cdng trinh bten. tint kiem cite vdt the bi chim dam 

Tic nam 2006 din nay, 'Tnmg tdm Dpi chut vd Khodng sun bien du lien hunh 
cdc khao sdt sonar quel sirirn hdng thiet bi CM-2 (Ildng C-Mux. Anb) trung 
khudn khd cdc de dn ilteu tru ccr han vi diu chut vu khodng sun bien er cue .'\ li' 
1 50 000. 1:100.000 (tir 0-30m mrdc) vd ty li 1.500000 (lie 30-lOOm HUOL) 

Kit qua sau 5 ndm dp dung clu khdng dinh tinh bleu quu cua phuemg pliup 
irong nghien cicu dia chdl khodng sun bten. 

fir nhung nam 70 ciia ihe ky XX, d nhieu nude lien lien tren thd gidi. plr •-nu phap 
sonar quel Midn dd duoc dp dung kha phd bien trong nhicu ITnh vue: nghiC-n cuu .h\ Jû mg 
\a cdc vimg nude sdu Irong lue dia; nghien ciru ddc diem dui hinh ddy bicn; diw .'uni tiara 
lich Uen day bien (thdnh phdn. cdp dd hat ciia val lieu tram lich . . . ) , xdy dung i "iig irinh i 
bien. lim kicm cde \al the bj ehim dam. . 

Nluing ndm gdr. Jdv. Irong dieu tra khdo sdU lim kidm danh gia I lydialc. nbicu mrdc da 
sir dung phuong phdp sonar de phdt hidn eac thanh lao 1 Iv'draie tren mat dd) bidr. ' mil nhit 
eac bicu hien trdn mat dav bidn lien quan ldi qud trinh ihodt khi ciia llvdraie iri'" ' ac ldp 
lidm lieh ben dudi ddv 

0 \'iei Nam. nam 2006 phiro'ng phdp sonar quel suim U\n ddu lien duoe dp .'Mig trong i 
dieu ira dm chdl khoang san bien vcu bd (0-30ni nude) do 'frung ldm Dia chdl > ' Khodng ) 
sanbien ihuc jiicn. Cho den nay. phuong phdp sonar quel sudn da dugc ap -IU'IL: trong : 
nhicu dedndicu tra co bdn ve dja dial vd khoang .san bien cac viine bien Vici '' undcac-
lylc 1:50.000. 1:100.000 (lir 0-30m nude) vd lv le 1:500.000 (lir 30-100m nude) ^ 



icn hill' Diu li. DIU chdt vu Diu veil ly Bien 

Trone, khudn khd bdi bdo nay. cdc tde gia irinh bdy mdt sd kel qud bude dau dp dung 

nhiionu I'hap sonar quel suim trong dicu tra dja chat khoang san bicn. 

2 Khdi quat \ t phuong phap Sonar quet su'dn 

Sonar quel sudn (sidescan sonar) Id mdt dang ciia he phuang phap sonai (Sound 
]\'avieLition And Ranging). Co sd eua he phuang phdp sonar dua tren vice thu phdl cdc 
sonii dm. Cdc dang khdc nhau ihudc he thdng sonar bao gdm: do sdu bdi dm (celio-
soundcr); sonar quel sudn (sidescan sonar) va multibeam sonar 

Phirang phdp sonar quel sudn su dung vice phdt eac sdng dm ldn sd cao (lOOkll/ -
500kH:i vd ldn hon) dge tren be mat ddy bien vd thu nhdn sdng dm phan hdi lir nuu dia 
hinh. tir cac ddi tugng nam iren mat ddy bien. 'fhdng lin ghi nhdn duge bao gdm eudng do 
va thoi gian phan hdi ciia sdng am dugc the hien ihanh hinh dnh be mat ddy bicn vdi do 
chinh xac cao 

Thiet bi dirge sir dung trong Sonar quel sudn bao gdm hai thdnh phdn chinh bao gom 
"ca"" (towFish) Id bd phdn dugc tha dudi nude vd keo sau tdu. cd the dicu chinh dd sdu 
chim ndi thdng qua chicu ddi cap keo vdi khoang each ldi uu lu towHsh den ddy bien Id 10 
- 20m. Bo phdn nay cd chuc ndng lliu va phdl lin hieu. Bd phdn chinh Ihu hai Id he thdng 
may linh dicu ehinh qua Irinh Ihu pbat va luu Irir sd lieu duge dal iren lau. 'Irong dd sd lieu 
dinh vi GPS duge ddng bd \ a luu true tiep eiing vdi sd lieu Sonar. 

3. He thiet bi v a eac khao sat da thuc hien 

He thiet bi dugc sir dung la thiel bi CM2 (hang C-MAX Anb san xudt) vdi cdc thdng sd 
ky thual chii jeu sau: 

- Tdn sd phdt . 102 kl W. (LF) - 325kHz (UV) 

-Ddi do: + Dai LF: lOOm, 150m, 200m. 300m. 400ni, 500m. 

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

- Dd phdn giai ngang: 78mm - HF; 136mm-LF 

- Do sdu boat dgng cua ca keo: 0 - 2000m. 

- Toe do Idu chay: 1 - 6 hdi Iy/gid. 

- Bg dicu khien, thu nhdn vd xir ly sd lieu: hien thi qua man hinh, xuat sd lieu ra mdy in 
d^g do thj qua cdng analog 2 kenh vdi cde ty le in khac nhau, luu trir vdo dTa quang tir. 
ket noi vdi he thdng djnh vj GPS va do sdu qua cdng RS232 bang dinh dangNMEA 0183 

- Phd" mdm dicu khien vdi linb nang dicu khien, hicn thj, luu trii. 

Phuang phap sonar quel sudn dugc ticn hanh ciing td hgp cac phuang phap dja vdt ly 
dja chan ndng do phan giai eao, tir bicn, trgng Iuc bicn... 

Kel qua sau 5 nam ap dung, da khang djnh dugc tinh hicu qua cua phuong phap trong 
viec gidi quyel cac nhiem vu dia ehat trong cac de dn dieu tra co ban vc dja ehat va khodng 
san bien sau: 

- De an "Khdo .sat. de'mh gid tiim ndng tdt nguyen khodng .sdn vitng bien ven bcr lmh 
Soc Trdng ty le- 1:100.000" (2006-2009). ' 



Ileii nght Khoa hcK ve) Cong nghe hien loan <IIIIH hjn ii^^ •, 

- Du an thanh phan "Dieu tra ddc diem dia chdt. dia dong luc. dia chdt khouw sdn, dia 
chdt mdi trirdng vd du bdo ted bien vung hien Hai Phdng - Qudng Ninh lir 0-30 n, nuirc, ti
le 1.100.000 vd viing bien trong diim Bach Long VT. ty le 1:50 000" (2007). 

- Du dn thdnh phdn "Dieu tra dgc diem dia chdl, dia ilcmg luc. dia chdl khour \dn_ ^j^ 
chdt mdi tnrang vd chr bdo tai bien dja chdt vimg hum Phu Qui)c - Hd ..tii. li, lg 
1:100.000" (200H). 

- Dudn thanh phan "Dieu fra dew diem dia chdl, dia ddng luc. dia chdt Idu'w \an. dia 
chdl mdi truimg vd du bdo lai bien dia chdt vimg bien lu 30 den lOOut nuac. ty> le 
1:500 000" (2008-2010) thude du dn: "Didu tra dac didm dja chat, dja ddng Inc. dm ch4t 
khoang sdn. dia chdl mdi Irudng vd du bao lai bien dia chat cdc viing bidn Vict N-iin", 

4. NhCng ket qua dat du'O'c 

Ket qua do vc sonar quel sudn cung cdp nhung hinh dnh chi liel rd net \ i- . i mat day 
bicn. Bang ghi sonar vc co ban phan anh dugc cac ddc diem sau: 

- Hinh thdi dia hinh day bien (cdc cdn ngdm, trung ngam. sdng cdi, Idng SIMH; ud, cac 
bde dia hinh, cac bieu hien ddo khoet day bien, didn lg ede da goc tren ddy bicn i 

- Thanh phan trdm tich ddy bien (san, sdi. cat. bim..,,) 

Tdi lieu thu duoc eua phuong phap sonar phuc vu nhidu muc dich ngtii,' uu khac 
nhau nhu dia chdl tang mat, dia mao. dja hinh, ehe do thach ddng lire, dia chdt ki nang san, 
du bdo tai bien dja ehal. Kdt qua ciia phuo'ng phap sonar cdn giiip djnh hudng tho edng tac 
lay mau, Sau day Id nhung mmh hoa cu the mdt sd kdt qua dal dugc eiia pii- ong phap 
sonar trong dieu tra dia ehat khoang sdn bien. 

4.1. Phdn cinh dac diem hinh thdi day biin 

Frdn hinh 1 eho thdy bieu hien sdng cat day bien phat tnen manh vd ben phai vdi nhinig 
dai song .song xien gde vdi tuydn do, phdn ben trai luyen do miic do bidu hicn song cat 1 
giam dan. 

Hinh 1 • Doun bdng ghi .sonar tuyen T0822D the hien .simg cdt trin ddv hiin vinio hiin v 

hd Sc'>c Trdng. 2008. 



r^ ban Dig ly. Dta chdl vd Dia vgt ly Biin 

Hinh 2: Dogn bdng ghi sonar tuyen CP09-100 the hien sdng cdt tren day bien vitng hien 
Phu Quy - Cung Hdu, 2009 

Hinh 2 cho thdy cdc sdng cdt ddy bien phat-trien deu ve cd 2 ben tuyen khao sdt, vdi 
nhiing dai udn lugn song song kha deu dan vdi phuong cat xien gde tuydn khdo sal. 

Tren hinh 3 cho thdy rd su tdn tai ciia ddi dao khoet ddy bien phdt trien manh ve phia 
ben phai tuydn khdo sat vdi do rdng tang ddn tir trdi qua phdi. 

Hinl. 3: Dogn bdng ghi sonar tuyen T0820C the hien d&i ddo khet tren ddy bien vimg bien 
ven her Sdc Trdng. 2008. 

Tren hinh 4 cho thay cac da gdc lg tren day bien vdi dien phan bd phat trien ve phan 
ben phdl tuyen khao sat. Be mat dia hinh eiia da gdc phan cat manh me. Da gde Id tren day 
bien la cde tram tich thudc he Devon (?) cd mat trong viing nghien ciiu. 



Hiii nghi Khoa Iwc vei Cong ngbe hicn loc'in iji(6c ldn [f 

Hinh 4: Dogn bdng ghi sonar tuyen TQN07-83 the hien dd goc Id tren day bien vitng hiin 
Hai Phdng - Qudng Ninh. 2007 

4.2. Phan anh dac diem thdnhphdn tram tich day bien 

Tren hinh 5 cho thdy dge theo tuyen khao sat la doi cat va mgt phSn ben Irai (khoang 
sdng cua anh) la dien phan bd eac tram tich mat day cd do hat thd (san, sdi). 

Hinh 5: Dogn bang ghi sonar tuyen T08-29A 05 the hien thdnh phan tram lic h 
ddy bien gdm cdt, .sgn sdi - vung biin ven ba Sdc Trdng, 2008. 



na< ban DIP ly. Bia chdl vd Dta vdt ly Bien i B ; 

Hinh 6 the hien tuyen khao sat cat qua khu vuc cd thanh phan tram tich day bien la san 
soi. Dien phan bd ciia khu vue nay cdn md rdng ve ca 2 phia ciia tuyen khao sat. 

Hinh 6: Doun bang ghi sonar luyen CPlO-Tul 13A the hien thdnhphdn trdm dch 
ddy bien Id sgn sdi - vimg bien Phu Quy - Cung Hdu, 2010. 

Tren hinh 7 eho thay trdm tich day bicn tuong ddi ddng nhat vdi thanh phan la cdt, phan 
bo deu ve ca 2 phia tuyen khdo sat. 

Vdi cac tram lich day bien cd thanh phan min hon nhu biin, biin cat cung dugc the hien 
ro qua cac bang ghi sonar. Hinh 8 the hien eac tram tich day bien la biin eat vdi be mat ggn 
song, phan nhjp deu dan vd phan bd khd can xung ve 2 phia tuyen khao sat. 

Hinh 7: Dogn bdng ghi sonar tuyen T08-29A 04 the Inen thdnh phdn trdm tich 
de'iv hien Id cat - viing bien ven ba Sdc Trdng. 2008. 
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Hinb 8 Dogn bdng ghi sonar tuyen T16A-3 the hien thdnh phdn triim tich 
day bien Id bim ldn cdt - vimg bien Phii Quoc - Hd Tien, 2008. 

1. Phuong phdp sonar quel sudn cho phep nghien euu ehi tiet be mat day bien ve hinh 
thai dia hinh be mat ddy va thdnh phan tram tich lang mat. Pham vi ap dung eua phuong 
phap kha rgng, trong cdc nghien ciru dia chat tang mat, dia mao, dia hinh, che do thach 
ddng luc, dia chat khoang san, tai bien dja chat, trong xay dung cdc cdng trinh, lap dat; 
dudTig dng dudi day bien, tim kiem eac vat chim dam.... 

2 Phuang phap sonar quet su'dn ed the giup theo doi nhimg bien ddi eua be mat dia 
hinh day bien theo thdi gian, cd kha nang dp dung trong cde nghien ciiu danh gia sir thay 
ddi ludng lach cac cang bien, ddnh gid tdc ddng ctia eac qua trinh khai thac khodng san day 
bien ldi dja chat mdi trudng. 

3. Ket qua do sonar phu thude vao nhieu yeu td: khoang each tir ca keo (towfish)_den 
day, cac thdng sd ve tan sd phat, dai do, tde do tau chay, ddi hdi ngudi van hanh thiet bl 
phai ed kinh nghiem vd kien thue de eai dat thdng sd va van hanh thiet bj dat hieu suat cao, 
thu duoc tai lieu cd chat lugng cao. 

TAI LIEU THAM KHAO 

Philippe Blondel, Bramley J.Murton, 1997. Handbook of seafloor sonar imager-
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TrSn Trong Thjnh va nnk, 2008. Bao cao kdt qud cdng tac dja vdt ly vu.ig bien ven 

bd cira My Thanh - Lac Hod, ty Id 1: 100.000 thugc Bk an " Khao sal ik'uili gia tieni 
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nang tdi nguyen kboang san viing bi6n ven bd tinh Sdc Trdng, ly lc 1:100.000". Luu 
trie tgi 'Priing ldm Dia chul vd Khodng sdn bien, Hd Niii. 

Tran Trgng Thinh va nnk, 2009. Bao eao ket qua edng tac dja vat Iy vimg bicn Phii 
Quy ddn Cung Hdu tu 30-100m nude, ty lc 1:500.000 thudc Du dn thanh phdn '"Dicu 
tra dac diem dia chdt. dia chat mdi trudng vd du bdo lai bicn dja chat cdc viing bien 
Viet Nam lir 30-lOOm nude, ty lc 1:500.000". Luu trir lui Trung tdm Dia chdl vd 
Khodng san bten. Hd Ndr 

Trim Trong Thinh va nnk, 2010. Bao cao kdt qua cdng ldc dja vat Iy viing bicn 
Cung Hau ddn nmi Ca Mau tir 30-100m nude, ty le 1:500.000 thudc Dudn thdnh phdn 
"Dieu ira dde dicm dja chdt, dia chat moi Irudng va du bdo tai bicn dia chdt ede viing 
bidn Viel Nam lir 30-100m nude, ly le 1:500.000". Liru trie leu Trung ldm Dia chdt va 
Khodng sun bten. Hd Ndi 

Tnln Trong Thjnh va nnk, 2010. Bdo cdo "Didu Ira dae diem dja chat, dja ddng lire, 
dja chdl khodng sdn. dia chat moi trudng vd du bao tai bicn dia chdt vimg bien Phil 
Quoc - Ha Ticn. ly le 1:100.000"' phu lue lapl2. phu lue sd 12 chuyen de Dia vat ly. 
Liru trie lgi Trung ldm Dja chdl vd Khodng sun bien, Hu Ndi 

Trfin Trnng Thinh va nnk, 2010. Bdo cdo "Dicu tra dae dicm dja chat, dja ddng luc, 
dja chdt khodng san. dja chdt mdi trudng vd du bao lai bicn dia ehat vting bicn Hai 
Phdng - Qudng Ninh, ly le 1:100.000 va viing bicn trgng diem Bach Long VT. ly lc 
1:50.000" phu lue ldpl2. phu luc so 12 cdng ldc Dia val Iy bien. Luu trie ten Trung Him 
Diu chdl vd Khodng san biin. Hd Ndi 




