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Tom tit:

Sat 16 bo song Tién, song Héu & Pong bﬁngrsfmg Ciru Long ngay cang tré' nén nghiém trong, gia ting vé ¢4 tan suat
va quy mo. Nghién ciru vé hién trang va bién doi hinh thai 1ong dan (HTLD) caa ching gop phan xac dinh nguyén
nhin va dé xuat cac giai phap phong tranh thich hep. Phuong phap dia chan ndng phén giii cao duwg'c sir dung khio
sat hién trang HTLD hai doan song Tién (khu vye con Chiu Ma va thanh pho Sa Déc) va song Vam Nao; qua dé
danh gia bién doi HTLD doan song Tién khu vwc thanh pho Sa Déc.

Tir khéa: dia chin ndng phan giai cao, hinh thai long dén.
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Abstracts:

Erosion of Tien and Bassac river banks in the Mekong River Delta becomes more and more serious, increasing in
both frequency and scale. Research on the current status and change in their riverbed morphology contributes to
identifying the causes and proposing the effective preventive measures. The high-resolution shallow seismic method
was used to investigate the current status of two river sections of Tien river (Chau Ma river island and Sa Dec city
areas) and Vam Nao river, thereby assessing the change in riverbed morphology of the Tien river section in Sa Dec
city area.
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Mo dau Thoi gian gan day, sat 16 bo song & Dong bang song Ciru Long
(PBSCL) ngay cang trd nén nghiém trong, gia ting vé ca tin suat

Nhur da biét, sat 16 va boi tu bo song 1a hai qué trinh gin két : . e e N " "
va quy mo. Sat 16 bo song Tién, song Hau da dugc quan tim nghién

chit ch& v6i nhau. Qua trinh sat 15/bdi tu by song 1a sy bién doi ;
hinh thai long dan (HTLD) bao gdm xdm thue ngang va xam thye ~ Cu cach day hon 20 nam, nhung do ky thuat khao sat con han che
sau long song. Do do, aé nghién ciru hién tuong sat 16/boi tu by nén vén‘ chua c6 nhiéu nghién ciru vé hién trang va bién d6i HTLD
song can phai khao sat hién trang va danh gia bién doi HTLD ciia  song Tién, song Hau. Hién nay, cdc phuong phap dia vat 1y to ra co
chung. nhiéu wu thé trong hudng nghién ctru nay nho ng dung cong nghé
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thong tin trong ché tao cac thiét bi va phat trién cac thudt toan hién
dai trong xur 1y s6 liéu do dac, trong d6 phwong phép dia chan nong
phan giai cao (DCNPGC) da duoc ap dung rong rdi dé nghién
ctru dia hinh va cdu tao dia chat day bién, day song [1-6]. D6i v6i
DPBSCL, tir nim 2004 Nguyén Nang Vi va Nguyén Tran Tan da
ap dung phu(mg phap PCNPGC dé nghién ctru dia chat D¢ tir khu
vuc bién va Dong bang Nam Bo [1]. Phuong phap DPCNPGC véi
k¥ thuat sub-bottom profile cling da duge st dung trong viéc phat
hién céc ddu hiéu hoat dong tan kién tao trong tram tich Holocen
[4]. Gan day hon, trong cong trinh [5] da nghién ciru cac dac trung
phén xa dia chén ciia cac tram tich Dé tir ctia chau tho Mékong dua
trén tai liéu DPCNPGC.

Bii bao nay trinh bay cac két qua khao sat hi¢n trang HTLD
hai doan song Tién (khu vic con Chau Ma va thanh phd Sa Déc)
va song Vam Nao bang tai liéu PCNPGC; va danh gia bién doi
HTLD doan song Tién khu vuc thanh phé Sa Béc.

Diéu kién tw nhién cac khu vuc nghién ciu

Céac long song 6 PBSCL noi chung va ¢ ba khu vyc nghién ctiru
noi riéng hinh thanh dya trén hai diéu kién tw nhién co ban la dia
chat va thity viin cta song. Moi sy thay dbi trong hai diéu kién tu
nhién nay déu dan dén bién doi HTLD.

Dia chiit tram tich

- Tram tich Pleistocen: con goi la phu sa ) thuong gap trong
cac 16 khoan sau 1a cac hé ting: Pat Cube, Thuy Pong va Moc
Hoéa. O DBSCL, phu sa c¢b thuong bét gap 14 trim tich Pleistocen
mudn hay hé t?mg Moc Hoa do 16 dién phé bién doc vung bién
gi6i Viét Nam - Campuchia. Doc theo bo song, phu sa 6 khong 16
dién, thuong phan bb ¢ d6 sau tir 10 m dén vai chuc mét. Tai liéu
khoan trén cdn Chau Ma [7] cho thdy bé mit phil sa cd phan bé tir
d6 sau khoang 16-18 m tré xudng 1a 10p sét mau xam, xam tring
loang 16 d6 vang, déo, chat, doi khi bj laterit hoa yéu. Pac biét,
trong phu sa ¢b ton tai [6p cat mau xam, xdm xanh, xanh den, tir 9
sau 19-40 m, thanh phan chii yéu 1 cat hat roi, d& chay, lyc dinh
rat kém, d6 tan rd 16n... co kha ning rat cao bi x0i 10 hodc gay sat
16 cho phan tram tich bén trén khi 6 tac dong tryc tiép cua _dong
chay. Lop cat nay nam trong tam hoat dong cua hd x6i nén tiém an
nguy co x6i/sat 16 rit cao.

- Tram tich Holocen: con goi 1a pht sa mdi chiém hau hét dién
tich bé mit va co nhidu ngudn goc khac nhau vai bé day tir vai mét
dén vai chuc mét. Trong Holocen c6 thé phan bi¢t 2 loat trAm tich
co ban gom:

+ Loat trAm tich bién tién Holocen giira, phan b6 bén dudi
(Q2 ). Day la cac trdm tich bién tién ¢6 ngudn goc chu yéu 1a bién,
chleu day khoang vai chuc mét va ndm khong chinh hop trén hé
tang Moc Hoa.

+ Loat tram tich bién thodi tir Holocen giita dén trén, phin bo
bén trén (Q,)). bay 14 cac trdm tich bién thodi c6 nhiéu ngudn goc
khac nhau hoac hon hop, chiéu day khoang vai mét tr lai va nam
trén tram tich bién tién Holocen gilia.
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Ché dp thiiy vén

Luong nude song Mékong chay vao Viét Nam qua song Tién,
song Hau dugc khong ché qua 2 vi tri Tan Chau va Chau Déc,
ngoai ra con mot phan dong chay tran qua bién gii trong mua
lit. Luu lugng trung binh nhiéu ndm chay qua Tan Chau va Chau
Péc 1a 11.820 m¥s (Tan Chau: 9.390 m*/s; Chau Ddc: 2.430 m¥s),
tuong tmg voi tong luong dong chay trung binh 1a 372,76 ty m’,
Song Tién chuyen nudc vé song Hau qua song Vam Nao chiém
49% lugng dong chdy mua kiét [8].

Tur thi tran Tan Chau dong song Tién phan thanh ba nhanh:
rach Hong Ngu (dong chinh song Tién chay qua thi trin Hong
Ngu trudc ndm 2000), rach Long Khanh va song Cai Vung. Tur
nim 2000 trén rach Hong Ngu ngang cit lao Long Khanh phén chia
thanh hai dong chay hai bén con méi vira hinh thanh (rong 300 m,
dai hon 1.000 m). Sy xut hién con méi ndy da lam chuyén dong tir
rach Héng Ngu sang rach Long Khéanh va song Cai Vung [9-11].

Vi tri va thoi gian khao sat
Khao sat DPCNPGC dugc thuc hién trong ba khu vuc: con

Chau Ma, song Vam Nao va thanh phé Sa Péc (hinh 1-4), thoi
gian tr ngay 19/11/2018 dén ngay 23/11/2018:

_ - Tungay 19/11/2018 dén ngay 20/11/2018 khao sat khu vyc
con Chau Ma.

- Tir ngdy 21/11/2018 dén ngay 22/11/2018 khao sat khu vuc
song Vam Nao.

- Tu pgéy 22/11/2018 dén ngay 23/11/2018 khao sat khu vuc
thanh pho Sa béc.

Phuong phap BCNPGC

Phuong phap PCNPGC duoc sir dung bao gdm mot ngudn
phéat xung 4m hoc, mot hé thong may thu ghi nhan céc tin hiéu
phan xa va mot my in twong tw dé chuyén céc tin hiéu nay thanh
cac bang ghi tuong ty (hinh 5-6). Bang ghi nay thé hién mat cat
lién tuc cuia d4y song khi tau chuyén dong trén mat nudc.

Cin cir diéu kién khao sat thyc té (ving nudc ngot, chiéu sau
nho), t6 hop thiét bi PCNPGC boomer dugc lya chon nhu nguf”)n
phat xung am hoc. Day la loai nguén co dién dong hoat dong theo
phuong thirc phat ra ning lugng dién, nap vao cac ty dién qua
cudn day ge"m trong chét cach dién ndm dudi mot tim kim loai.
Dién lugng nay sinh ra mot tir truong manh trong cudn day. Cac
dong dién xody duoc tao ra trong tir trudng nay va dén lugt chung
lai sinh ra tir truong manh trong tam kim loai. Tir truong nay déi
khéng véi tir treong trong cudn ddy lam cho thm kim loai bj bét
ra rét nhanh gay nén mdt xung dm hoc nhon. Nang luong phat cua
boomer ¢ thé dat téi vai nghin joule nhung pho bién nhat trong
cac khao sat phan giai cao 14 vao khoang 200 dén 500 J. Dai tan so
uu thé cta xung thong thuong nam trong khoang 200 dén 10.000
Hz. Céc thiét bi boomer dugc si dyng rong rai hién nay co thé
loai bo gan nhu hoan toan xung thir cAp (xung bong bong) va phat
ra cac xung nhon, gan nhu xung nira chu ky 1y tudng, 1am cho do
phén giai dimg c6 thé dat toi 0,5-1,0 m. D xuyén sau trong hau hét
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Hinh 3. So do tuyén khdo sat khu vyc séng Vam Nao.

cac tram tich cat hodc cat pha sét noi chung vao khoang 30-50 m
va ¢ thé xuong sau hon do6i vdi cac tram tich hat min hon.

H¢ thong thu ghi dao dong str dung tuyén dau thu (streamer)
gdm nhiu mdy thu triét tiéu gia toc (acceleration cancelling
hydrophone) mac song song, moi may thu bao gom hai tinh the
thach anh ap dién dugc b tri sao cho cc gia toc theo phuwong nam
ngang gly ra do chuyen dong cua tau la bang nhau va nguoc chiéu
dé ty triét tidu, nham tang ty s6 tin hiéu/nhiéu, ddng thoi lam giam
cac loai nhiéu ngdu nhién va nhidu thuong xuyén doc theo tuyén
do chuyén dong cua tau gy ra.

S6 liéu dia chan duoc bién mé twong ty - s6 va ghi vao b nhd
cua may tinh dudi dang file theo cac dinh dang (format) chuyén
biét, déng thoi dwge hién thi trén man hinh may tinh va dugc in
ra & dang twong ty bang may v& do thi (plotter) chuyén dung hodc
bing cac may in thong thuong.
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Hinh 2. S¢ dé tuyén khao sat khu vyic con Chau Ma.
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Hinh 4. S¢ dé tuyén khao sat khu vuc thanh phd Sa Péc.

Toan b hoat dong cuia thiét bi dia chan dwoc thuc hién boi
cac chuong trinh diéu khién cai dit sdn trong may vi tinh. Chuong
trinh nay diéu khién toan bo qua trinh do, ghi, biéu dién song va
Iya chon céc tham s6 do ghi lién quan mét cach thich hop ngay tai
chd. Céc s0 liéu do duge tich hop v6i hé thong dinh vi vé tinh toan
cau GPS hodc DGPS nhidm dam bao cong tac dan duong va xac
dinh toa d¢ cac diém do doc theo tuyén.

S6 lidu khao sat DPCNPGC dugc xir Iy boi phan mém Reflexw
[12]. S6 liéu sau xir 1y co thé dugc biéu dién dudi nhiéu hinh
thirc khac nhau nhw bang ghi twong tu, bang ghi s6 (cac file anh
mau hodc den tring). Trong cong doan nay ciing c6 thé sir dung
mot sb chirc nang bd tro cua cac cong cu d6 hoa (Photoshop,
CorelDraw...) nhim nang cao chét lwong két qua xir 1y trong viéc
minh gidi dia chat.
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Hinh 5. Lip dat
phuang tién khdo sat.

Hinh 6. Pau phat xung am hoc
va may thu tin hiéu kéo theo
tau khao sat.

Két qua
Khu vue con Chiu Ma

Dia hinh day song khu vuc nghién ctru co sy bién dong dang
ké vé do sau, thanh ph?m vat chat, déng thoi chiu anh huong manh
m¢ ctia cac hoat dong nhan sinh, chi yéu la hoat dong khai thac cat
long song (hinh 7). Hinh 8 biéu dién mat cit DPCNPGC cit ngang
song Tién phia trén dau cdn Chau Ma (tuyén ChauMa7) cho thiy
d4y song twong ddi bang phang & d6 sau trén 10 m, tuy nhién su
phan b cac ranh gioi tram tich va truong song phan xa bén trong
chung 12 khong df‘)ng nhat, ¢6 sy bién dong manh, thé hién ché do
hoat dong thuy vin phirc tap va ngudn cung cép vét liéu tram tich
(chu yéu 1a ct) ciing khong thuong xuyén 6n dinh.

Hinh 8. Mat cit PCNPGC dau

Hinh 7. Mat d§ tau khai Hi
thac cat trén song khu vuc  con Chau Ma.
con Chau Ma.

Phia bic khu vuc con Chau Ma, bé rong long song khoang
1.300 m; phia bo phai (Long Thuan) d¢ sau long song 5 m, tang
dan vé phia bo trai (xd An Hoa) dén 25 m. Xui dong dén khu vure
pha Cho Vam, long song c6 do sau 25 m cach bo khoang 200 m va
nong dan dén bo con khoang 5 m (hinh 9-11). Trong doan song nay
ton tai mot hd x0i & phia b trai (xa An Hoa) (hinh 16).

Gan dau con Chau Ma long song kha 6n dinh ¢ phia bo phai
v6i d sau khoang 20 m va nong dan vé phia bo trai dén do sau 8
m. Nhanh phai c6 bé rong 1.500 m; d6 sau long song khoang 10
m, trong khi nhanh trai rong 1.700 m, sau khoang 15 m (hinh 12).

Tiép tuc theo nhanh phai con Chau Ma, ¢6 xu thé mé rong long
800 m; do sdu bd phai khoang 8 m ting dan dén 16 m vé phia bo
con Chau Ma. Pén mit cit ChauMall (hinh 14) chidu rong song
hep dan con khodng 500 m, long song kha 6n dinh v6i do sau
khoang 18 m. Tuy nhién, & phan cudi khu vuc nghién ctru, trong
khi chiéu rong 1 650 m tang khong danh ké, thi do sau long ting
dén 30 m, tao thanh hd x6i & doan song nay (hinh 16).
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Hinh 10. M3t cit dia hinh déy song tuyén ChauMa03.
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Hinh 13. Mt cit dia hinh day séng tuyén ChauMa09.
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Hinh 15. Mt cdt dia hinh day song tuyén ChauMa13.
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Hinh 16. Pija hinh day song khu vyc cén Chau Ma.

Khu vue song Vam Nao

Ngoai cac tic nhan chinh 1a ché do dong luc song va ngudn
cung cp vét liéu trim tich, bién dong long song con c6 thé bi anh
hudng cua ché do hoat dong tan kién tao. Hinh 17 thé hién mot mat
cat trén nhanh song Vam Nao, cho thdy hinh anh ctia mOt mdt truot
nghiéng ddc gan nhu bing phing co bién do t6i gin 10 m. Lop phu
tram tich ¢ hai phia mit trugt c6 biéu hién twong ty nhau vé truong
song phan xa, tic 14 thanh phan vat chat cta chung tuong ty nhu
nhau, cho thy thoi gian hinh thanh mit truot ndy xay ra cach day
khong lau, do do truong tram tich chwa b bién doi nhiéu.

Tai ddu vao song Vam Nao, bé rong song khoang 600 m, do
sau tir khoang 5 m ¢ bos phai dat dén 30 m phia b tréi (hinh 18). O
cAc mit cit VamNao- 06, VamNao-08 va VamNao-12 (hinh 19-21),
chiéu rong song kha 6n dinh, dia hinh day song tuong d6i gidng
dAu vao cia song. Tai dAu ra song Vam Nao, dia hinh 6n dinh voi
d6 sau toi da giita long khoang 30 m (hinh 22). Hién tuong dao
long phia b trai séng Vam Nao tao thanh 3 hd x6i sau dén 30 m
doc theo bo trai (hinh 23).
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Hinh 17. Mt cit PCNPGC cé dau hiéu cia mat trugt trén day
song Vam Nao.
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cling 1a mot tac nhan quan trong lam bién cai dia hinh ddy song

va ti phan bd tram tich ling dong, nht 1a v6i quy mo khai thac
16n (hinh 24). Hinh 25 biéu dién mot mat cit DCNPGC ngang qua ——————
mdt khu vue khai thac cét tai khu vue thanh phd Sa Déc cho thdy e

ddy song da bi dao khoét nghiém trong (cac khu vuc khoanh mau Hinh 28. Mat cat dia hinh day song tuyén SDOS.

d6), co kha nang anh huong dén ché do dong chay va phan b tram
tich day song.
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Hinh 29. M3t cit dia hinh day séng tuyén SD17.

Bértrdl Bir phai
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Hinh 24. Mi:it d@ tau khai thac Hinh 25. Bién dé’i dia hinh Bia hinh déy song tuyén SD21
cat trén song khu vuc thanh day song do hoat dong khai i
phd Sa Péc. thac cat. :
O doan dau song Tién trong khu vuc khdo sat, long song c6 BT e TR T T S T T T T T AT
chiéu rong thay doi tr 600-1.000 m, do sau 20-30 m vé phia b6  Hinh 30. Mét cit dia hinh day song tuyén SD21.
phai, tao thanh hé x6i thir nhét (hinh 26-28). Dén khic cong nhit, s . oo
tir mat cat SD17 d6 sau dat dén hon 40 m, tao thanh ho xo6i thir hai e v

Bia hinh déy s8ng tuyén SD23

(hinh 29-31). So sanh hd x6i nam 1992 (hinh 32) [9], hé xdi trong
khu vie thanh phd Sa Péc hién nay tang thém vé sd lugng va quy
mo (hinh 33). Két qua trén cho phép du bao trén doan song nay s&
mé rong 1ong dan vé phia bé phai va gia ting chiéu dai vé phia ha

Khang cich e}

luu (hinh 34). Hinh 31. Mt cit dja hinh day song tuyén SD23.
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Rach Sa Béc

Thi xa Sa Béc

Hinh 32. Dia hinh day song khu vuc thanh phé Sa Déc nam 1992.
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Hinh 33. Dia hinh day song khu vuc thanh phé Sa Péc nam 2018.
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Chii din

Bién dong ngang

Hinh 34. Dy bao bién déi HTLD doan song Tién khu vuc thanh
phd Sa Péc.

Két qua do PCNPGC cho phép xac dinh hién trang HTLD
hai doan song Tién (khu vuc con Chau Ma va thanh phd Sa Déc)
va séng Vam Nao bang tai lisu DPCNPGC; va danh gia bién doi
HTLD doan song Tién khu vuc thanh phd Sa Déc.

Bé day trim tich Holocen khoang 20 m trong khu vuc con
Chau Ma, tang dan dén 30 m ¢ khu vuc song Vam Nao va dat
dén khoang 40 m tai khu vuc thanh phé Sa Péc. Bé mit trdm tich
Pleistocen 13 16p “cat chay” két cdu kém chat. Cac ho xoi trong cac
khu vyc nghién ciru thuong co do sdu xap xi d sdu bé mit tram
tich Pleistocen, do d6 bién d6i HTLD dién ra manh mé& va phuc tap
khi hd x6i tién sat bos song.

Su chuyén dong tir rach Hong Ngu khién cho lwu luong nuée
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Khoa hoc Tu nhién n—

rach Long Khanh va song Cai Vung gia ting. Sau khi ra khoi khu
vuc Hong Ngy, dong chu luu ciia rach Long Khanh ¢ xu thé tiép
cén bo trdi song Tién nén do sau long dan 16n hon so véi bo phai.
Tiép theo vé phia con Chau Ma, dong chay phan thanh 2 dong:
mot dong chay vao nhanh trai con Chau Ma va mo rong chiéu rong
thé hién qua sat 1o dau con, dia hinh day song tuong doi déu; dong
chay nay tlep tuc vé phia ha luu song Tién, cho dén khu vuc thanh
phé Sa Péc; mot phan chay vao nhanh phai con Chau Ma. O khu
vuc dau con Chau Ma dong chay song Tién hop lwu véi dong chay
séng Cai Vimg phia nhanh phai dau con Chau Ma, hién twong nay
lam giam luu toc, boi tu cuc bd long song va do do 1am giam sat
16 dau con Chau Ma. Sau d6 dong hop luu chay vao nhanh phai
cho dén doan cubi khu vuc nghién ctu thi bé rong long dan hep
dan nén phai ting tdc, dao long, tao thanh hd x6i & cudi khu vire
con Chau Ma, c6 kha ning anh huong dén bién doi HTLD song
Vam Nao.

L01 CAM ON

Bai b4o nay 1a mot phan két qua ciia d& tai “Nghién ciru téc
dong bt loi cua bién d6i HTLD va ha thép muc nudc hé théng
song Ciru Long, d& xudt giai phap giam thiéu”, ma s KC08.12/16-
20. Cac tac gia chan thanh cam on sy hd trg cua dé& tai va su dong
g6p y kién ctia phan bién.
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